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Strengthof QTRENGTH of materials, in mechanics, is a fubjedt 
^ 0 f £ 0 importance, that in nations eminent for 

i invention and ingenuity in all ipecies of manufactures, 
an ^ ‘ n P art ' c ular dillinguifhed for their improvements in 
?^ e u ' machinery of every kind, it is fomewhat fingular that 
no writer has treated it in the detail which its impor¬ 
tance and difficulty demands. The man of fcience who 
vifits great manufadtures is delighted with the ingenuity 
which he obferves in every part, the innumerable inven¬ 
tions which come even from individual artifans, and 
the determined purpofe of improvement and refinement 
which he fees in every workshop. Every cotton mill 
appears an academy of mechanical fcience ; and mecha¬ 
nical invention is fpreading from thefe fountains over the 
whole country : But the philofopher is mortified to fee- 
this ardent fpiritfo cramped by ignorance of principle, and 
many of thefe original and brilliant thoughts obfcured and 
clogged with ueedlefs and even hurtful additions, and a com¬ 
plication of machinery which checks improvement even by 
its appearance of ingenuity. There is nothing in which 
this want of fcientific education, this ignorance of principle, 
is fo frequently obferved as in the injudicious proportion of 
the parts of machines and other mechanical ftrudtures ; pro¬ 
portions and forms of parts in which the ftrength and pofi- 
tion are nowife regulated by the flrains to which they are 
expofed, and where repeated failures have been the only 
leffons. 

It cannot be otherwife. We have no means of inftruc- 
tion, except two very (hort and abllradted treatifes of the 
late Mr Emerfon on the ftrength of materials. We do not 
recoiled! a performance in our language from which our ar- 
tifts can get information. Treatifes written exprefsly on 
different branches of mechanical arts are totally filent on 
this, which is the bafts and only principle of their perform¬ 
ances. Who would imagine that Price’s British Car¬ 
penter, the work of the firft reputation in this country, 
and of which the foie aim is to teach the carpenter to eredt 
folid and durable ftrudlures, does not contain one propofi- 
tion or one reafon by which one form of a thing can be 
lhown to be ftronger or weaker than another ? We doubt 
very much if one carpenter in an hundred can give a reafon 
to convince his own mind that a joift is ftronger when laid 
on its edge than when laid on its broad fide. We fpeak in 
ibis ftrong manner in hopes of exciting lome man of fcience 
to publifh a fyftem * of inftruction on this fubjedt. The li¬ 
mits of our Work will not admit of a detail: but we think 
it necelfarv to point out the leading principles, and to give 
the traces of that fyftematic connedtion by which all the 
knowledge already poffdled of this fubjedl may be brought 
together and properly arranged. This \vc (hall now attempt 
a in as brief a manner as we are able. 

Strength of 

materials The ftrength of materials arifes immediately or ultimate- 
arifes from ]y f rom the cohefion cf the parts of bodies. Our examina- 
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tion of this property of tangible matter has as yet been very Strength of 
partial and imperfedl, and by no means enables us to apply 
mathematical calculations with precilion and fuccefs. The 
various modifications of cohefion, in its different appear¬ 
ances of perfedt foftnefs, plafticity, dudtility, elafticity, hard- 
nefs, have a mighty influence on the ftrength of bodies, but 
are hardly fufceptible of meafurement. Their texture alfo, 
whether uniform like glafs and dudlile metals, cryftallized or 
granulated like other metals and freeftone, or fibrous like 
timber, is a circumftance no lefs important; yet even here, 
although we derive fome advantage from remarking to vvhicli 
of thefe forms of aggregation a fubftance belongs, the aid is 
but fmall. All we can do in this want of general principles E X p er V 
is to make experiments on every clafs of bodies. Accord- ments to 
ingly philofophers have endeavoured to inftrudt the public afeertain it. 
in this particular. The Royal Society of London at its 
very firft inftitution made many experiments at their meet¬ 
ings, as may be feen in the firft regifters of the Society-]-. , 
Several individuals have added their experiments. The molt 
numerous colledtion in detail is by Mufchenbroek, profeffor of an( j ’ 
natural philofophy at Leyden. Part of it rvas publifhed by Hooke’s 
himfelf in his EJfais de Phyfique, in 2 vols 4to ; but the full Mathema- 
colledtion is to be found in his Syftem of Natural Philofo- t | ca ^ l ' o ^ e0 " 
phy, publifhed after his death by Lulofs, in 3 vols 410. This tlons ' 
was tranflated from the Low Dutch into French by Sigaud 
dela Fond, and publifhed at Paris in 1760, and is a prodigious 
collection of phyfical knowledge of all kinds, and may al- 
moft fuffice for a library of natural philofophy. But this 
colledtion of experiments on the cohefion of bodies is not of 
that value which one expedts. We prefume that they were 
carefully made and faithfully narrated ; but they were made 
on fuch fmall fpecimens that the unavoidable natural inequa¬ 
lities of growth or texture produced irregularities in the re- 
fults which bore too great a proportion to the whole quan¬ 
tities obferved. We may make the fame remark on the ex¬ 
periments of Couplet, Pitot, De la Hire, Du Hamel, and 
others of the French academy. In ffiort, if we except the 
experiments of BufFon on the ftrength of timber, made at 
the public expence on a large fcale, there is nothing to he 
met with from which we can obtain abfolute meafures which 
may be employed with confidence ; and there is nothing in 
the Englifh language except a fimple lilt by Emerfon, which 
is merely a fet of affirmations, without any narration cf cir- 
cumftances, to enable us to judge of the validity of his con- 
clufions: but the charafter of Mr Emerfon, as a man of 
knowledge and of integrity gives even to thefe affertions a 
ccnfiderable value. 

But to make ufe of any experiments, there muft be employ¬ 
ed fome genera! principle by which we can generalize their re- 
fults. They will otherwife be only narrations of detached 
fafts. We muft have iome notion of that intermedium, by 
the intervention of which an external force applied to one 
part of a lever, joift, or pillar, occafions a (train on a diftar.t 
part. This can be nothing but the cohefion between the 
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Caufes 


M-t'P ar t*‘ ^ ‘ s t ^' is connei ^' n g force which is brought into 
at ^‘ or: > or, as «e more fhortly exprefs it, excited. This ac- 
5 t:on is modified in every part by the laws of mechanics. It 
' * S t ^' s a ^' cn vv h>ch is what we call the Jlretigth of that part, 

e me . and its effeeft is the drain on the adjoining parts ; and thus 

it is the fame force, differently viewed, that conftitutes both 
the drain and the (frength. When we confider it in the 
light of a refinance to fiadure, we call it Jirength. 

We cal) every thing a force which we oblerve to be ever 
accompanied bj^ a change of moti.on; or, more ftridly 
fpeaking, we infer the prefence and agency of a force where¬ 
ver we obferve' the date of things in refped of motion dif¬ 
ferent from what we know to be the refult of the adion of 
all the forces which w? know to aid on the body. Thus 
when we obferve a rope prevent a body from falling, we in¬ 
fer a moving force inherent in the rope with as much confi¬ 
dence as when we obferve it drag the body along the ground. 
The immediate adion of this force is undoubtedly exerted 
between the immediately adjoining parts of the rope. The 
immediate effed is the keeping the particles of the rope to¬ 
gether. They ought to feparate by any external force 
drawing the ends of the rope contrarywife; and we aferibe 
their not doing fo to a mechanical force really oppofmg this 
known on externa ^ f° rce - When defired to give it a name, we name 
ly from '*■ ^ rom what we conceive to be its effect, and therefore its 

their ef- charaCleriftfc, and we call it cohesion. This is merely a 

ftefts. name for the fad; but it is the^fame thing in all our deno¬ 
minations. We know nothing of the caufes but in the ef- 
fedts ; and our name for the caufe is in fadt the name of the 
effedt, which is cohesion. We mean nothing elfe by gra¬ 
vitation or magnetifm. What do we mean when we fay 
-that Newton underftood thoroughly the nature of gravita¬ 
tion, of the force of gravitation 5 or that Franklin underfteod 
the nature of the eledtric force ? Nothing but this : Newton 
confidered with patient fagacity the general fads of gravi¬ 
tation, and has deferibed and claffed them with the utmoft 
precifion. In like manner, we Ihall underftand the nature 
of cohefion when we have difeovered with equal generality 
the laws of cohefion, or general facts which are obferved in 
the appearances, and when we have deferibed and claffed 
* them with equal accuracy. 

.Let us therefore attend to the more fimple and obvious 
phenomena of cohefion, and mark with care every circum- 
itance of refemblance by which they may be claffed. Let 
us receive thefe as the laws of cohefion charadteriftic of its 
fiippofed caufe, the force of cohefion. We cannot pretend 
to enter on this vaft refearch. The modifications are in¬ 
numerable ; and it would require the penetration of more 
than Newton to detedl the circumftance of fimilarity amidft 
millions of diferiminating Circumftances. Yet this is theon- 
ly way of difeovering which are the primary fadts chara*- 
teriUic of the force, and, which are the modifications. The 
lludy is immenie, but is by no means defperate; and we en- 
teitain great hopes that it will ere long be fuccefsfully pro- 
iecuted : but, in our particular predicament, we mull; con¬ 
tent ourftlves with feledting filch general laws as feem to 
give us the moft immediate information of the circumftances 
that 'mull be attended to by the mechanician in his conftruc- 
t : cns, that he may unite ftrength with fimplicity, economy, 
and energy. 

•MI bodies kA Then, it is a matter of fadt that all bodies are in a cer- 
-luftic. tain degree perfedly elaftic; that is, when their form or 
bulk is changed by certain moderate compreffions or diffrac¬ 
tions, it requires the continuance of the changing force to 
continue the body in this new ftate ; and when the force is 
removed, the body recovers its original form. We limit the 
afi’eriion to certain modera'.e changes: For inftance, take a 
Lad wire of T yth of an inch in diameter and tea feet 
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long ; fix one end firmly to the ceiling, and let the wire Strength of 
hang perpendicular; affix to the lower end an index like the Materials, 
hand of a watch ; on fome Hand immediately below let there 
be a circle divided into degrees, with its centre correfpond- 
ing to the lower point of the wire: now turn this index 
twice round, and thus twift the wire. When the index is 
let go, it will turn backwards again, by the wire’s untwift- 
ing itfelf, and make almoft four revolutions before it flops; 
after which it twifts and untwifts many times, the index go¬ 
ing backwards and forwards round the circle, diminifhing 
however its arch of twift each, time, till at laft it fettles pre- 
cifely in its original pofition. This may be repeated for ever. 

Now, in this motion, every part of the wire partakes equal¬ 
ly of the twift. The particles are ftretched, require force 
to keep them in their ftate of extenfion, and recover com¬ 
pletely their original relative pofitions. Thefe are all the 
characters of what the mechanician calls perfeSi elafticity. 

This is a quality quite familiar in many cafes; as in glafs, 
tempered fteel, &c. but was thought incompetent to lead, 
which is generally confidered as having little or no elafticity. 

But we make the affertion in. the moft general terms, with 
the limitation to moderate derangement of form. We have 
made the fame experiment on a thread of pipe-clay, made 
by forcing foft clay through the fmall hole of a fyringe by 
means of a ferew ; and we found it more elaftie than the 
lead wire : for a thread of -M-th of an inch diameter and 7 
feet long allowed the index to make two turns, and yet com¬ 
pletely recovered its firft policion. 

zdly. But if we turn the index of the lead wire four times 
round, and let it go again, it untwifts again in the fame 
manner, but it makes little more than four turns back 
again; and after mgny ofcillations it finally Hops in a pofi¬ 
tion almoft two revolutions removed from its original pofi¬ 
tion. It has now acquired anew arrangement-of parts, and 

this new arrangement is permanent like the former; and, 

what is of particular moment, it is perfedly elaftic. This what \ 
change is famdiarly known by the denomination of a set. meant by 
The wire is laid to have taken a set. When we attendant- 
minutely to the procedure of nature ill this phenomenon, we 
find that the particles have as it were {lid on each other, 
ftill cohering, and have taken a new pofition, in which their 
connecting forces are in equilibrjo: and in this change of 
relative fituation, it appears that the connecting forces which 
maintained the particles in their firft fituations were not in 
equilibrio in fome pofition intermediate between that of the 
firft and that of the laft form. The force required for 
changing this firft form augmented with the change, but 
only to a certain degree; and during this procefs the con¬ 
necting forces always tended to the recovery of this firft 
form. But after the change of mutual pofition has paffed 
a certain magnitude, the union has been partly deftfoyed, 
and the particles have been brought into new fituations ; 
fuch, that the forces which now conned each with its 
neighbour tend, not to the recovery of the firft arrange¬ 
ment, but to puff them farther from it, into a new fitu- 
tion, to which they now verge, and require force to prevent 
them from acquiring. The wire is now in fad again per¬ 
fectly elaftic ; that is, the forces' which now conned the 
particles with their new neighbours augment to a certain 
degree as the derangement from this new pofition augments. 

This is not reafoning from any theory. It is narrating 
fads, on which a theory is to be founded. What we have 
been juft now faying is evidently a defeription of that fen- 
fible form of tangible matter which we call duaility. It has 9 
every gradation of variety, from the foftnefs of butter to the Du,ailit 7* 
firmnefs of gold. All thefe bodies have fome elafticity ; 
but we fay they are not perfedly elaftic, becauie they do 
not completely recspver their original form when it has been 

greatly 
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greatly deranged. The whole gradation may be moll di- 
llindtly obferved in a piece of glafs or hard fealing-wax. In 
the ordinary form glafs is perhaps the moft completely elaf- 
tic body that we know, and may be bent till juft ready to 
fnap, and yet completely recovers its firft form, and takes 
no let whatever ; but when heated to fuch a degree as juft 
to be vifible in the dark, it lofes, its brittlenefs, and becomes 
fo tough that it cannot be broken by any blow; but it is 
no longer elaftic, takes any fet, and keeps it. When more 
heated, it becomes as plaftic as clay; but in this ftate is re¬ 
markably diftinguilhed from clay by a quality which we may 
call viscidity, which is f .mething like elafticity, of which 
clay and other bod.es puiely plaftic exhibit no appearance. 

This is the joint operation of ftroug adhelion and foftnefs. 

When a rod of perfectly foft glafs is fuddenly ftretched a 
little, it does not at once take the lhape which it acquires 
after fome little time. It is owing to this, that in taking 
the impreffion of a feal, if we take off the feal while the wax 
is yet very hot, the lharpnef? of the impreffion is deftroyed 
immediately. Each part drawing its neighbour, and each 
part yielding, the prominent parts are pulled down and 
blunted, and the {harp h' Hows are pulled upwards and alfo 
blunted. The feal mu ft be kept on till all has become not refult of any pofition which we give to the particles of 


by any external caufe, to recede from this fituation ofmutu- Strength, of 
al inadlivity; for fince force is requifite to produce either ,^_ a ' r i^: 
the dilatation or the compreflion, and to maintain it, we Xi 
are obliged, by the conftitution of our minds, to infer that Parties s 
it isoppofed by a force accompanying or inherent in every adtedon by 
particle of dilatable or compreffible matter: and as this ^°j’’ 
neceflity of employing force to produce a change indicates g ons _ 1 " 
the agency of thefe corpufcular forces, and marks their kind, 
according as the tendencies of the particles appear to be 
toward each other in dilatation, or from each other in com¬ 
preflion ; fo it alfo meafures the degrees of their intenfity.. 

Should it require three times the force to produce a double 
compreflion, we mnft reckon the mutual repulflons triple 
when the compreflion is doubled ; and fo in other inflances. 

We l'ee from all this that the phenomena of cohefion indicate 
fome relation between the intenfity of the force of cohefion T 3 
and the diftance between the centres of the particles. To 
difeover this relation is the great problem in corpufcular corpufcular 
meehanifm, as it was in the Newtonian invefligation of the mechanifin. 
force of gravitation. Could we difeover this law of adtion 
between the corpufcles with the fame certainty and diftindt- 
nel’s, we might with equal confidence fay what will be the 
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only ftitf but hard 

This vilcidity is to be obferved in all plaftic bodies which 
are homogeneous. It is not obferved in clay, becaufe it is 
not homogenous, but confifts of hard particles ol the ar¬ 
gillaceous earth Ricking together by their attradlion for 
water. Something like it might be made of fiuely pow¬ 
dered glals and a clammy fluid fuch as turpentine. Vifci- 
dity has all degrees ot foftnefs till it degenerates to ropy 
fluidity like that of olive oil. Perhaps fomething of it may 


bodies; but this is beyond our hopes. The law of gra¬ 
vitation is fo Ample that the difeovery or detedtion of it 
amid the variety of celeftial phenomena required but. one ftep; 
and in its own nature its poffible combinations ftill do not 
greatly exceed the powers of human refearch. One is al- 
moft difpofed to fay that the Supreme Being has exhibited 
it to our reafoning powers as fufficient to employ with fuc- 
cefs our utmoft efforts, but not fo abllrufe as to difeourage 
us from the noble attempt. It Teems to be otherwife with 


be found even in the moft perfedl fluid that we are acquaint- refpedt to cohefion. Mathematics informs us, that if it de¬ 
ed with, as we obferved in the experiments for afeertaining viates fenfibly from the law of gravitation, the fimpleft com- 


I'pecific giavity 

There is in a late volume of the Pbilofophical Tranfac- 
tions a narration of experiment, by which it appears that 
the thread of the lpider is an exception to our firft general 
law, and that it is perfedlly dudtilc. It is there afferted, 
that a long thread of goffamer, furnifhed with an index, 
takes any pofition whatever ; and that though the index be 
turned round any nujnber of times (even many hundreds), 
it has no tendency to recover its firft form. The thread 
takes compLtely any fet whatever. We have not had an 
opportunity of repeating this experiment, but we havedi- 
Itindtly oblerted a phenomenon totally inconliftent with it. 
If a fibre of goffamer about an inch long be held by the 
end horizontally, it bends downward in a curve like a {len¬ 
der flip of whalebone or a hair. If totally devoid of elafti¬ 
city, and perfedlly indifferent to any fet, it would hang 
down perpendicularly without any curvature. 

When dudlility and elafticity are combined in different 
proportions, an immenfe variety of fenftble modes of aggre¬ 
gation may be produced. Some degree of both are pro¬ 
bably to be obferved in all bodies of complex conftitution ; 


binations will make the joint adhon of leveral particles an al- 
moft impenetrable myftery. We mud therefore content our- 
felves, for a long while to come, with a careful obfervation 
of the fimpleft cafes that we can propofe, and with the dif¬ 
eovery of fecondary laws ot adtion, in which many parti¬ 
cles combine their influence. In purfuance of this plan, we 
oblerve, I4 

3 dly. That whatever is the fituation of the particles of a Particles, 
body with refpedt to each other, when in a quielcent ftate, kept in 
they are kept in thefe lunations by the balance of oppoiitc thel , r pla " 
forces. This cannot be refufed, nor can we form to our-Glance 
felves any other notion of the ftate of the particles of a effaces, 
body. Whether we fuppofe the ultimate particles to be of 
certain magnitudes and lhapes, touching each other in Angle 
points, of cohefion ; or whether fve (with Bofcovich) con- 
fider them as at a diftance from each other, and adding on 
each other by attradlions and repulfions—we mud acknow¬ 
ledge, in the firft place, that the centres of the particles 
(by whofe mutual diftances we mud eftimate the diftance of 
the particles) may and do vary their diftances from each 
What elfe can we 


other. What elfe can we fay when we obferve a body in- 
that is, which confift of particles made up of many different creafe in length, in breadth, and in thicknefs, by heating it, 
kinds ot atoms. Such a conftitution of a body mud afford or when we tee it diminith in all thefe dimenfions by an ex- 
many fituations permanent, but eafily deranged. ternal compreflion ? A particle, therefore, fimated in the 

In all thefe changes of diipoiition which take place among midft of many others, and remaining in that fituation, nmft 
the particles of a ductile body, the particles are at fuch be conceived as maintained in it by the mutual balancing of 
diftance that they Itili cohere. The body may be ftretched all the forces which connedt it with its neighbours, k is j 
a little ; and on removing the extending force, the body like a ball kept in its place by the opposite adlion of two ofthisTrc- 
{brinks into its firft 1< rm. It alfo refills moderate com- fprings. This iliuftration merits a more particu’ar applica- pTitioc 
preflions ; and when the comprefling force is removed, the tion. Suppofe a number of balls ranged on the table m the 
body [wells out again. Now the corpufcular fact here is angles of equilateral triangles, and that each ball is con, efted 
that the particles are acted on by attractions and repulfions, with the fix which lie around it by means of an elaiiic 
which balance each other when no external force is adting w ire curled like a cork-fcrew ; fuppofe fuch another ftratum 
on the body, and which augment as the particles arc made, of balls above tills, and parallel to it, and fo placed that 
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avly over the 
let tbefe be 

connedted with the balls of the under ftratum by fimilar 
fpiial wires. Let there be a third and a fourth, and any 
number of fuch llrata, all connedted in the fame manner. 
It is plain, that this may extend to any fize and fill any 
(pace.—Now let this afiemblage of balls be firmly contem¬ 
plated by the imagination, and be fuppofed to (brink con¬ 
tinually in all its dimenfions, till the balls, and their diftances 
from each other, and the connedting wires, all vani(h from 
the fight as difcrete individual objedts. All this is very con¬ 
ceivable. It will now appear like a folid body, having 
length, breadth, and thicknefs ; it may be comprefied, and 
will again refume its dimenfions ; it may be ftretched, and 
will again (brink ; it will move away when (truck ; in fhort, 
it will not differ in its fenfible appearance from a folid elaftic 
body.' Now when this body is in a (late of compreffion, 
for inftance, it is evident that any one of the balls is at red, in 
confequence of the mutual balancing of the addons of all 
the fpiral wires which connedt it with thofe around it. It 
will greatly conduce to the full underftanding of all that fol¬ 
lows to recur to this illuftration. The analogy or refem- 
blance between the effedts of this conftitution of things and 
the effedts of the corpufcular forces is very great ; and 
wherever it obtains, we may fafely draw conclufions from 
what we know would be the condition of the balls in par- 
i ticular circumfiances to what will be the condition of a body 
By exam- of common tangible matter. We (hall jud give one in- 
flrudlive example, and then have done with this hypotheti¬ 
cal body. We can fuppofe it of a long (hape, reding on one 
point; we can fuppofe two weights A, B, fufpended at the 
extremities, and the whole in equilibrio. We commonly 
exprefs this date of things by faying that A and B are in 
equilibrio. This is very inaccurate. A is in fadt in equili¬ 
brio with the united adtion of all the fprings which connedt 
the ball to which it is applied with the adjoining balls. 
Thefe fprings are brought into adtion, and each is in equi¬ 
librio with the joint adtion of all the red. Thus through 
the whole extent of the hypothetical body, the fprings are 
brought into adtion in a way and in a degree which ma¬ 
thematics caneafily invedigate. We need not do this: it is 
enough ior our purpofe that our imagination readily dis¬ 
covers that fome fprings are dretched,others are compieffed, 
and that a preffure is excited on the middle point of fup- 
port, and the fupport exerts a readtion which precifely ba¬ 
lances it ; and the other weight is, in like manner, in im¬ 
mediate equilibrio with the equivalent of the adlions of all 
the fprings which connect the lad ball with its neighbours. 
Now take the analogical or refembling cafe, an oblong piece 
of folid matter, reding on a fulcrum, and loaded with two 
weights in equilibrio. For the adtions of the connedting 
fprings fubditute the corpufcular forces, and the refill! will 
rekm ble that of the hypothefis. 

Now as there is fomething that is at lead analogous to 
a change of didance of the particles, and a concomitant 
change of the intenfity of the connedting forces, we may 
etprefs this in the fame way that we are accudomed to do 
Plate >n fimilar cafes. Let A and B (fig. r) reprefent the cen- 
■ecccLxxxiv.- tres of two parfeles of a coherent eladic body, in their 
quiefeent inadtive date, and let us confider only the mecha¬ 
nical condition of B. The body may be dretched. In this 
cafe the didance A B of the particles may become A C. In 
this date there is fomething which makes it neceflary to 
employ a force to keep the particles-at this didance. C has 
a tendency towards A, or we may fay that A attradts C. 
We may reprefent the magnitude of this tendency of C to~ 
wards A, or this attraction of A, by a line C c perpendicu¬ 
lar to A C. Again, ths body may be comprefied, and the 


Strength of each ball of the upper dratum is perpendicu! 
Materials. c£ ntre of the equilateral triangle below, and 


didance A B may become A D. Something obliges us to Strength of 
employ force to continue this compreffion ; and D tends 
from A, or A appears to repel IX The intenfity of this 
tendency or repulfion may he reprefented by another per¬ 
pendicular D d; and, to reprefent the different diredtions 
of thefe tendencies, or the different nature of thefe adlions, iy 
we may fet D d on the oppofite fide of A B. It is in this How Bof- 
manner that the Abbe Bofcovich has reprefented the adtions eBV ' dl w- 
of corpufcular forces in his celebrated Theory of Natural gaionof^ 
Philofophy. Newton had faid, that, as the great movements corpufcular 
of the folar fydem were regulated by forces operating at a forces* 
didance and varying with the didance, fo he drongly luf- 
pedled (valdifufptcor) that all the phenomena of cohelion v 
with all its modifications in the different fenfible forms of 
aggregation, and in the phenomena of chemidry and phyfr- 
ology, refulted from the fimilar agency of forces varying 
with the didance of the particles. The learned Jefuit pur- 
fued this thought; and has fhown, that if we fuppofe an 
ultimate atom of matter endowed with powers of attradlion 
and repulfion, varying, both in kind and degree, with the 
didance, and if this force be the fame in every atom, it may 
be regulated by fuch a relation to the didance from the 
neighbouring atom, that a colledtion of fuch atoms may 
have all the fenfible appearances of bodies in their differer.r 
forms of folids, liquids, and vapours, eladic or uneladic,and 
endowed with all the properties which we perceive, by whofe 
immediate operation the phenomena of motion by impulfe, 
and all the phenomena of chemidry, and of animal and ve¬ 
getable economy, may be produced. He (hows, that not- 
withdanding a perfedt famenefs, and even a great fimplicity 
in this atomical conditution, there will refult from this union 
all that unfpeakable variety of form and property which 
diverfify and embellirti the face of nature. We (hall take 
another opportunity of giving fuch an account of this cele¬ 
brated work as it deferves. We mention it only, by the 
by, as far as a general notion of it will be of fome fervice 
on the prefent occafion. For this purpofe, we jud obferve 
that Bofcovich conceives a’particle of any individual fpecies 
of matter to confid of an unknown number of particles of 
fimpler conditution ; each of which particles, in their turn, 
is compounded of particles dill more fimply condituted, and’ 
fo on through an unknown number of orders, till we arrive 
at the fimpled poffible conditution of a particle of tangible 
matter, fufceptible of length, breadth, and thicknpf-, and 
neceffarily confiding of four atoms of matter. And he 
lhows that the more complex we fuppofe the conditution of 
a particle, the more mud the fenfible qualities of the aggre¬ 
gate referable the obferved qualities of tangible bodies. In. 
particular, he (hows how a particle may be fo condituted, 
that although it aft on one other particle of the fame kind 
through a confiderable interval, the interpofition of a third 
partible of the fame kind may render it totally, or almod 
totally, inadtive; and therefore an afiemblage of fuch particlc-s 
would'form fuch a fluid as air. All thefe curious innierences 
are made with uncontrovertible evidence; and the r greated 
encouragement is thus given to the mathematical philoio- 
pher to hope, that by cautious and patient proceeding in 
this way, we may gradually approach to a knowledge of the 
laws of cohefion, that will not (liun a comparifon even with 
the Principles of Newton- No flep can be made in this 
invefiigation, but by obferving with care, and generalizing 
with judgment, the phenomena, which are abundantly nu¬ 
merous, and much more at our command than thofe of 
the great and fenfible motions of bodies. Following this 
plan, we obferve,. Ever - bo* 

4 thly, It is matter of fadt, that every body has fome degree «>m- 
of compreffibility and dilatabiJity; and when the changes of preffible 
dimenfion arefo moderate that the body completely recovers and dila. 

j ts table. 
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Strength of Its original dlmenfions on the ceflation of the changing force, 
Materials. the extenfions or compreftions are l'enlibly proportional to 
19 the extending or compreffing forces ; and therefore the coti- 
Law of na- netting forces are proportional to the dijlances of the particles 
ture difco- f rom t J ]e i r q u icfent, natural, or inactive pnfitions. This feems 
I)r Hooke to ^ ave been firft viewed as a law of nature by the penetra- 
’ ting eye of Dr Robert Hooke, one of the moll eminent phi- 
lofophers of the lad century. He publiihed a cipher, which 
he laid contained the theory of fpringinefs and of the mo¬ 
tions of bodies by the adtion of fprings. It was this, c c i i 
i n 0 ss s 11 u u —When explained in his diifertation, publifh- 
cd fome years after, it was ut tenfio ft: vis. This is precile- 
ly the proportion juft; now aliened as a general fadt, a law 
of nature. This diftertation is full of curious obfervations 
of fadts in fupport of his aftertion. In his application to 
the motion of bodies he gives his noble difeovery of the ba- 
lance-fpring of a watch, which is founded on this law. The 
fpring, as it is more and more coiled up, or unwound, by the 
motion of the balance, adls on it with a force proportional 
to the diftance of the balance from its quiefeent pofition. 
The balance therefore is adled on by an accelerating force, 
which varies in the fame manner as the force of gravity act¬ 
ing on a pendulum fwinging in a cycloid. Its vibrations 
therefore mull be performed in equal time, whether they are 
wide or narrow. In the fame diifertation Hooke mentions 
all the fadts which John Bernoulli afterwards adduced in fup¬ 
port of Leibnitz’s whimfical dodtrine of the force of bodies 
in motion, or the dodtrine of the vires viva ; a dodtrine which 
Hooke mightjuftly have claimed as his own, had he not feen 
its futility. 

Experiments made fince the time of Hooke fhow that 
this law is ftridtly true in the extent to which we have li¬ 
mited it, viz. in all the changes of form which will be com¬ 
pletely undone by the elafticity of the body. It is nearly 
true to a much greater extent. James Bernoulli, in his dif- 
fertation on the elaftic curve, relates fome experiments of his 
own, which feem to deviate confiderably from it; but on 
clofe examination they do not. The finelt experiments are 
thofe of Coulomb, publiihed in fome late volumes of the me¬ 
moirs of the Academy of Paris. He fufpended balls by wires, 
and obferved their motions of ofcillation, which he found 
accurately correfponding with this law. 

This we lhall rind to be a very important fadt in the doc¬ 
trine of the ftrength of bodies, and we delire the reader to 
make it familiar to his mind. If we apply to this our man¬ 
ner of expreffing thefe forces by perpendicular ordinates C c, 
D r/(fig. 1.), we mull take other lituations E, F, of the 
particle B, and draw E e, F f; and we mull have D d : F f 
— BD : BF, or C c : E e ~ BC : BE. In fuch a fuppo- 
rition F d B c c muft' be a ftraight line. But we lhall have 
abundant evidence by and by that this cannot be ftridlly 
true, and that the line Bee which limits the ordinates ex¬ 
prefling the attradlive forces becomes concave towards the 
line ABE, and that the part B d f is convex towards it. 
All that can be fafely concluded from the experiments hi¬ 
therto made is, that to a certain extent the forces, both at- 
tradtive and repullive, are fenftbly proportional to the dilata¬ 
tions and compreftions. Fnr, 

f itly, It is univerlally obferved, that when the dilatations 
have proceeded a certain length, a lefs addition of force is 
fufHcientto increafe the dilatation in the fame degree. This 
is always obferved when the body has been fo far ftretched 
that it takes a fet, and Joes net completely recover its form. 
The like may be gene- ally obferved in compreftions. Moll 
per,bus will recoiled!, that in violently (Fetching an elaftic 
cord, it becomes fuddenly weaker, or more ealily ftretched. 
But thefe phenomena do not poiitively prove t diminution 
of the ccrpuicular force adling on one particle; It. more 
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probably arifes from the difunion of fome particles, whofe Strength of 
adtion contributed to the whole or fenlible etfedt. And in Materials, 
compreftions we may fuppofe fomething of the fame kind; 
for when we comprefs a body in one diredtion, it common¬ 
ly bulges out in another ; and in cafes of every violent adtion- 
forr.e particles may be difunited, whofe tranfverle adtion had 
formerly balanced part of the comprefling force. For the 
reader will fee on reflecton, that fince the compreflion, in 
one diredtion caufes the body to bulge out in the tranfverfe 
diredtion; and fince this bulging out is in oppofition to the 
tranfverfe forces of attradtion, it muft employ fome part, of 
the comprefling force. And the common appearances are 
in perfedt uniformity with this conception of things. When 
we prefs a bit of dryifh clay, it fwells out and cracks tranf- 
verlely. When a pillar of wood is overloaded, it fwells out, 
and fmall crevices appear in the diredtion of the fibres. After 
this it will not bear Jialf of the load. This the carpenters 
call crippling ; and a knowledge of the circumftances which 
modify it is of great importance, and enables us to underftand 
fome very paradoxicalappearances, as will be fhownby and by. 

This partial difuniting of particles formerly'cohering is, 
we imagine, the chief reafon why the totality of the forces 
which really oppofe an external ftrain does not increafe in 
the proportion of the extenfions and compreftions. But fuf- 
ficient evidence will alfo be given that the forces which would 
connect one particle with one other particle do not augment 
in the accurate proportion of the change of diftance ; that 
in extenfions they increafe mure flowly, and in compreftions 
more rapidly. 17, 

But there is another caufe of this deviation perhaps equal-JDufiility 
ly effedtual with the former. Mbit bodies manifeft fome de another 
gree of dudtility. Now what is this ? The fadt is, that the e 0 
parts nave taken a new arrangement, m which they again 
cohere. Therefore, in the paffage to this new arrangement, 
the fenlible forces, which are the joint refult of many cor- 
pufcular forces, begin to refpedt this new arrangement in- 
ftead of the former. This muft change the Ample law of 
corpufcular force, characterift'c of the particular fpecies of. 
matter under examination. It does not require much reflec¬ 
tion to convince us that the poflible arrangements which the 
particles ofa body may acquire, without appearing to change 
their nature, muft be more numerous according as the par¬ 
ticles are of a more complex constitution; and it is reafon- 
able to fuppofe that the conftiaition even of the moft fimple 
kind of matter that we are acquainted with is exceedingly 
complex. Our niicrofcones fnovv vis animals fo minute, that' 
a heap of them muft appear to the naked eye an .uniform 
maf-. wi.h a grain finer that that of the fined marble or ra¬ 
zor hone ; and yet each of thefe has not only limbs, but bones, 
mufiular fibres, blood-velTe’s, fibres, and a blood confuting,, 
in all probability, ot globules organifed and complex like 
our own. The imagination is here loll in wonder; and no¬ 
thing is left us but to adore inconceivable art and wildom, 
and to exult in the thought that we are the only fi ectators 
ol this beautiful feene- who can derive pleafure from the view, 

"What is trodden under foot with indifference, even by the 
hall-reafor.ing elephant, may be made by us the lburce of 
the pureft and moft unmixed pleafure. But let us proceed 
to cbferv?, 

6ti/y, That the forces which connect the particles of tan- The forces 
gibie bodies change by a change of diftance, not only in de- v.hichcon- 
gree, but alfo in kind. The particle B (fig. j k ) is attracted nedlthe 
by A when in the fituatwri C or E. It is repelled by it when p^oticius oi 
at D or F. It is not sffedted by it when in the iivuation B. The 
reader L requeftedcarefully to remark,’that this is not an infs- K odil;s 
rence founded on the authority of our mathematical figure, a 
The figure is an expreflion (to a (lift the imagination) ot tadl. ofdUUitcsc 


in nature. It requires no foice to keep the particles of a.boc 
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Strength of in t'neir quiefcent fituations : but if they are feparated by 
ftretching the body, they endeavour (pardon the figurative 
expreffion) to come together again. If they are brought 
nearer by compreffion, they endeavour to recede. This en¬ 
deavour is manifeft by the neceffity of employing farce to 
maintain the extenfion or condenfation; and we reprefent 
this by the different polition of our lines. But this is not all: 
the particle B, which is repelled by A when in the fituation 
F or D,is neutral wlien at B, and is attrafted when at C or 
E, may be placed at fuch a dillance AG from A greater than 
AB that it (hall be again repelled, or at fuch a dillance AH 
that it fliail again be attrafted ; and thefe alterations may be 
repeated again and again. This is curious and important, 
and requires fomething more than a bare affertion for its 
proof. 

In the article Optics we mentioned the moft curious and 
valuable obfervations of Sir Ifaac Newton, by which it ap¬ 
pears that light is thus alternately attrafted and repelled by 
bodies. The rings of colour which appear between the ob- 
jeft glades of long telefcopes fhowed, that in the fmall inter¬ 
val of -r aV oth of an inch, there are at lead an hundred fuch 
changes obfervable, and that it is highly probable that thefe’ 
alterations extend to a much greater diftance. At one of 
thefe diftances the light aftually converges towards the fo- 
lid matter of the glad, which we exprels fhortiy, by faying 
that it is attrafted by it, and that at the next diftance it de¬ 
clines from the glafs, or is repelled by it. The fame thing 
is more fimply inferred from the phenomena of light palling 
by the edges of knives and other opaque bodies. We refer 
the reader to the experiments thenffelves, the detail being 
too long for this place; and we requeft the reader to confi- 
der them minutely and attentively, and to form diftinft no¬ 
tions of the inferences drawn from tfiem. And we defire it 
to be remarked, that although Sir Ifaac, in his difcufficn, 
always confiders light as a fet of corpufcles moving in free 
fpace, and obeying the aftions of external foices like any 
other matter, the particular conclufion in which we are juft 
now interefted does not at all depend on this notion of the 
nature of light. Should we, with Des Cartes or Huy¬ 
gens, fuppofe light to be the undulation of an elaftic me¬ 
dium, the conclufion will be the fame. The undulations 
at certain diftances are dillurbed by forces direfted towards 
the body, and at a greater diftance, the diflurbing forces 
tendyi-owz'the body. 

But the fame alternations of attradlion andrepulfion may 
be obferved between the particles of common matter. If 
we take"a piece of very flat and well polifhed glafs, fuch as 
are made for the horizon glaffes of a good Hadley’s qua¬ 
drant, and if we wrap round it a fibre of filk as it comes 
vableinthe f rom the cocoon, taking care that the fibre nowhere crofs 
particles of another, and then prefs this pretty hard on fuch another 
other bo- piece of glafs, it will lif t it up and keep it fufpended. The 
dies, as particles therefore ox the one do moft certainly attraft thofe 

glafs. c f the other, and this at a diftance equal to the thicknefs of 

the filk fibre. This is nearly the limit; and it lbmetimes re¬ 
quires a confiderable preffure to produce the effeft. The 
preffure is effcftual only by cornpreffing the filk fibre, and 
Ihus diminifhing the diftance between the glafs plates. This 
adhefion cannot be attributed to the preifure of the atmo- 
fphere, becaufe there is nothing to hinder the air fiom infi- 
nuafing itielf between the plates,, fince they are feparted 
by the (ilk. Befides, the experiment fucceeds equally well 
under the receiver of an air-pump. This moft valuable ex¬ 
periment was firft made by Huygens, who reported-it to 
the Royal Society. It is narrated in the Philofop'nical 
Tranfaftions, n° 86. 

Here then is an attraftion aftirsg, like gravity, at a di- 
flante. But take away the filk. fihie, and try to make the 
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glaffes touch each other, and we {hall find a very great force Strength of 
neceffary. By Newton’s experiments it appears, that unlefi. Materials, 
the prifmatic colours begin to appear between the glafies, 
they are at leaft ^fg-th of an inch alunder or more. Now we 
know that a very confiderable force is neceffary for produ¬ 
cing thefe colours, and that the mor.e we prefs the glaffes' 
together the more rings of colours appear. It alfo appears 
from Newton’s meafures, that tne difference of diftance be- 
tween the glaffes where each of thefe colours appear is about 
the 89,000th part of an inch. We know farther, that when 
we have produced the leaft appearance of agreafy or pearly 
colour, and then augment thepreffure, rrrak.ngit abouta thou- 
fand pounds on the fquare inch, all colours vaniffi, and the 
two pieces of glafs feein tn make one tranlparent undiftin- 
guiffiable mafs. They appear now to have no air between 
them, or to be in mathematical contaft. But another faft 
{hows this conclufion to.be premature. The fame circles 
of colours appear in the top of a foap bubble; and as it 
grows thinner at top, there appears an unreflefting fpot 
in the middle. We have the greateft probability therefore 
that the perfeft tranfparency in the middle of the two glafies 
does nor aril'e from their being in contaft, but becaule the 
thicknefs of air between them is too fmall in that place for the 
refltftion of light. Nay, Newton exprefsly found no reflec¬ 
tion where the thicknefs was f-ths or mo;e of the T j-’ rg ~ 0 -th 
part of an inch. 

All this while the glaffes are ftrongly repelling each other, 
for great preffure is neceffary for continuing the apearance 
of thofe ci -lours, and they vanifh in fucceffion as the preffure 
is dimimfhed. This vanilhing of the .colours is a proof 
that the glaffes are moving ofF from each other, or repel¬ 
ling each other. But we can put an end to this repulfion by 
very ftrong preffure, and at the fame time Aiding the glaffes 
on each other. We do not pretend to account for t his ef¬ 
feft of the Aiding motion ; but the faft is, that by fo doing, 
the glaffes will cohere with very great force, fo that we 
{hall break them by any attempt to pull them afunder. 

It commonly happens (at leaft it did fo with us), that in this 
Aiding compreffion of two fmooth flat plates of glafs they 
fcratchr and mutually deftroy each other’s furface. It is 
aifo worth remarking, that different kinds of glafs exhibit 
different properties in this refpeft. Flint glafs will attraft 
even though a filk fibre lies double between them, and they 
much more readily cohere by this Aiding preffure. 

Here then are two diftances at which the plates of glafs 
attraft each other ; namely, when the filk fibre is interpofed, 
and when they are forced together with this Aiding motion. 

And in any intermediate fituation they repel each other. 

We fee the fame thing in other {olid bodies. Two pieces 
of lead made perfectly clean, may be made Jo cohere by ; ron . 
grinding them together in the fame manner. It is in this 
way that pretty ornaments of filver are united to iron. 

The piece is fcraped clean, and a fmall bit of filver like a 
fiffi lcale is laid on. The die which is to ftrike it into a 
Aower or other ornament is then fet on it, and we give it a 
fmart blow, which forces the metals'into contaft as firm as 
if they were foldered together. It fometimes happens th.at 
the die adheres to the coin f'o that they cannot be fepara¬ 
ted : and it is found that this frequently happens, when 
the engraving is fuch, that the raifed figure is not complete¬ 
ly furrounded with a fmooth flat ground. The probable p , V. 
caufe of this is curious. When the . coin has a fiat furface ^f/^y 
all around, this is produced by the moft prominent part of the die ad- 
the die. This applies to the metal, ant} completely confines herestothe 
the air which filled the hollow of the die. As tire preifure coin - 
goes on, the metal is fq.ueezed up into the hollow of the 
die; but there is ftill air compreffied between them, which 
cannot efcape by any paffage. It is therefore'prodigionfly 

cordenfed, 
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Strergth of condenfed, and exerts an elafticity proportioned to the 
Materials, condenfation. This ferves to i’epnrate the die from the 
metal when the ftroke is over. The lv-llow part of the 
die has not touched the metal all the while, and we may 
fay that the impreffion was made by air. If this air 
efcape by any engraving reaching through the border, they 
cohere infeparably. 

We have admitted that the glafs plates are in contadt 
when they cohere thus firmly. But we are not certain of 
this: for if we take thefe cohering glaffes, and touch 
them with water, it quickly infinuates itfelf between them. 
Yet they Hill cohere, but can now be pretty eafily fepa- 
rated. 

Repulfion It is owing to this repulfion, exerted through its proper 
the caufe of fphere, that certain powders fwirn on the furface of water, 
feme bodies an( j are wettec j with great difficulty. Certain infers can 
inlTfluid run a ^ out on t ^ le furface of water. They have brufhy feet, 
fpecifically which occupy a confiderable furface; and if their fleps are 
lighter viewed with a magnifying glafs, the furface of the water 
than them- [ 3 f e en depreffed all around, refembling the footfleps of a 
felves. man walking on feather-beds. This is owing to a repul¬ 
fion between the brulh and the water. A common fly 
cannot walk in this manner on water. Its feet are wetted, 
became they a' trad the water inltead of repelling it. A 
fteel needle wiped very clean will lie on the furface of wa¬ 
ter, making an impreffion as a great bar would make on a 
featherbed ; and its weight is lefs than that of the difplaced 
water. A dew drop lies on the leaves of plants without 
touching them mathematically, as is plain from the extreme 
brilliancy of the reflection at the pofterior furface; nay, 
it may be fometimes obferved that the drops of rain lie on 
the furface of water, and roll about on it like balls on a 

table. Yet all thefe fubflances can be wetted ; that is, wa¬ 

ter can be applied to them at luch diftances that they at¬ 
tract it. 

What we faid a little ago of water mfintiating itfelf be¬ 
tween the glafs plates without altogether deftroying their 
cohefion, fhows that this coheli, n is in t the fume that btains 
between the particles of o..e of the pime-. that is, the 

two plates are not in the ilute of ore com nu d mals It 

is highly probable, therefore, that between thefe two dates 
there is an intermediate flute of repuhion, nay, perhaps many 
fuch, alternated with attradivt dates. 

A piece of ice is eladic, tor it rebounds and it rings. 
Its particles, therefore, when comprelfed, refile ; and v hen 
dretched, contrad again. The particles are therefore in the 
date reprefe.ued by B in figure i. aded on by repoltlve 
forces, if brought nearer ; and by -attradive forces, if drawn 
further afunder. Ice expands, like all other bodies, by heat. 
It ahf. rns a vutl quantity of fire ; which, by combining its 
attradions- and repulfior.s with thofe of the parocies of ice, 
changes c rrtpktely the law of adion, without making any 
fenlible change in the didance of the particles, and the ice 
he. >rnes water. In this new date the particles are ag.Vn in 
limits between attradive and repulln e forces; for water has 
been Ihuwn, by the experiments of Cant m and Zimmerm m, 
to he eludic orcompreflible. It again expands by heat. It 
aga n abfubs a prodig : ous quantity of heat, ana becemes 
ci.dfic vapour; its particles repelling each other at a 1 di- 
fiances yet obferved. The didance between the pa: deles 
ol one plate of glafs and thole of another which lies on it, 
a,.d is earned by it, is a difiance of repulfi n ; for the force 
which fupports the upper piece is ading in oppofiticn to its 
weight. This difiance is **- fs than that at which it would 
ftifpend it below it with a filk fibre interpofed ; for ro prii- 
matic colours appear between them when the filk fibre is 
interpofed. But the difiance at which glafs attrafls water 
■Is much lefs than this, lor no colours appear when glafs is 
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wetted with water. This diftance is lefs, and not greater, St « r S thof ‘ 
than the other ; for v hen the glaffes have water interpofed 
between them hide.id of air, it is Sound, that when any par¬ 
ticular colour appears, the thicknefs of the plate of water is 
to that of the plate of air which would produce the fame 
colour nearly as 3 to 4. Now, if a piece of glafs be wet¬ 
ted, and exhibit no colour, and another piece of glafs be Am¬ 
ply laid on it, no colour will appear ; but if they are ftrong- 
ly prellld, the colouts appear in the fame manner as il the 
glaffes had air between. Alfo, when glafs is Amply v. fitted, 
and the Aim of water is allowed to evaporate, when it is 
thus reduced to a proper thicknefs, the colours fhow them- 
felves in great beauty. 251 

Thefe are a few of many thoufand fadfs, by w hich it is Particles 
unquefiion.ibly proved that the particles of tangible matter ofmattei 
are connected by fcrces adfing at a didance, varying with 
the didance, and alternately attradive and repullive. If a ^; n g at a 
we reprefent thefe forces as we have already done in fig 1. diftance. 
by the ordinates C c, D d, E e, i f, &c. of a curve, it is 
evident that this curve mud crofs the axis at all thofe di¬ 
dances where the forces change from attradive to repul- 
five, and the curve mud have branches alternately above 
and below the axis. 

All thefe alternations of attradion and repulfion take 
place at fmall and infeniible didances. At all fenfible didan¬ 
ces the particles are influenced by the attradion of gravita¬ 
tion ; and therefore this part of the curve mud be a hyper¬ 
bola whofe equation is y — —. What is the form of 

the curve correfponding to the fmalled didance cf the par¬ 
ticles ? that is, what is the mutual adion between the par¬ 
ticles jufi before theii coming into abfolute contad? Ana¬ 
logy ih'iuld lead as to fuppofe it to be repulfion : for foil- 
dity is the lad and fimpled form of bodies with which we 
are acquainted.—Fluids are more compounded, containing 
fire as an elfential ingredient. We fhould conclude that 
this ultimate repulfion is infupera’ole, for the hardeft bodies 
are the mod el.ili.ic. We are fully entitled to fay, that this 
repelling force exceeds all that we have ever yet applied 
to overcome it; nay, there are good reafons for laying 
that this ultimate repulfion, by which the particles are kept 
from mathematical contad, is really infuperable in its own 
nature, and that it is impoflible to produce mathematical 
co: tad. 30 

We fh.ill juft mention one of thefe, which we confider Mathcma- 
as u. anfwerable. Suppofe two atoms, or ultimate particles 
of matter A and B. Let A be at red, and B move up to ~ 

it with the velocity 2 ; and let us fuppofe that it comes into 
mathematical contad, and impels it {according to the cont¬ 
ra .n acception of the word). Both move with the velo- 
c.ty 1. This is gtanted by ail to be the final refult of the 
colli Aon. Now the indant of time in which this commu¬ 
nication happens is no part either of the duration of the 
foist .try motion of A, nor of the joint motion of A and B ; 
li is the fep ivulu n or boundary between them. It is at 
once the end of the fird, ana the beginning of the fecond, 
beh.ng'ng equally to both. A was moving with the 
velocity 2. The difiingnilliing circumdance therefore of 
its meihanical date is, that it has a determination (however 
incomprehenfible) by which it would move ior ever with 
the vel city 2, if nothing changed it. This it has during 
the whole of its solitary morion, and therefore in the Lift 
i; slant of this motion. In like manner, during the whole 
of the joir.t motion, and therefore in the fird u.itant of this 
motion, the atom A has a determination by winch it would 
move for ever with the velocity 1. In one and the lame 
infi nit, therefore, the atom A has two inc< mp.uibie deter¬ 
minations, Whatever notion we can form of this date, 

winds 



S T 11 


[ 8 ] 


S T R 


Strength of which we call velocity, as a didindtion of condition, the 
M.-.n rials. f lr ne impoffibility of conception or the fame abfurdity oc¬ 
curs. Nor can it be avoided in any other way than by 
faying, that this change of A’s motion is brought about 
by infenfible gradations ; that is, that A and B influence 
each other precifely as they would do if a (lender fpiing 
were interpofed. The reader is defired to look at what we 
have faid in the article Physics, § 82. 

The two magnets there fpoken of are good reprefen- 
tatives of two atoms endowed with mutual powers of re- 
pulfion ; and the communication of motion is accomplifhed 
in both cafes in precifely the fame manner. 

If, therefore, we (hall ever be fo fortunate as to difcover 
the law of variation of that force which connects one atom 
of matter with another atom, and which is therefore charac- 
teriftic of matter, and the ultimate fource of all its fenfible 
qualities, the curve whofe ordinates reprefent the kind and 
the intenfity of this atomical force will be fomething like 
that fketched in fig. 2. The firft branch an B will have 
AK (perpendicular to the axis AH) for its alfymptote, 
and the lad branch l m 0 will be to all fenfe a hyperbola, 
having AO for its affymptote; and the ordinates / L, m M, 

See. will be proportional to —-—, -—, &c. expreffing; 

r AL ! AM 1 ^ 6 

the univerfal gravitation of matter. It will have many 
branches B £ C,' D </ E, F f G, Sec. expreffing attractions, 
and alternate repulfive branches Cr D, E e F, Gg H, &c. 
All -thefe will be contained within a didance A H, which 
does not exceed a very minute fra&ion of an inch. 

The fimpleft particle which can be a conflituent of 
a body having length, breadth, and thicknefs, mud confift 
tended par- of four fuch atoms, all of which combine their influence on 
tide con- each attorn of another fuch particle. It is evident that 
atomf foUr curve which exprefles the forces that conned two fuch 
particles muil be totally different from this original curve, 
this hylarchic principle. Suppofing the lad known, our 
mathematical knowledge is quite able to difcover the firft ■, 
but when we proceed to compofe a body of particles, each 
of which confifts of four fuch particles, we may venture to 
lay, that the compound force which connedts them is al- 
mod beyond our fearch, and that the difeovery of the pri¬ 
mary force from an accurate knowledge of the corpufcular 
forces of this particular matter is abfolutely out of our 
power. 

All that we can learn is, the poffibility, nay the certain¬ 
ty, of an innumerable variety of external fenfible forms and 
qualities, by which different kinds of matter will be diftin- 
guifhed, arifing from the number, the order of compofition, 
and the arrangement of the fubordinate particles of which 
a particle of this or that kind of matter is compofed. All 
thefe varieties will take place at thofe fmall and infenfible 
didances which are between A and H, and may produce 
all that variety which we obferve in the tangible or mecha¬ 
nical forms of bodies, fuch as eladicity, dudility, hardnefs, 
foftnefs, fluidity, vapour, and all thofe unfeen motions or 
adions which we obferve in fufion and congelation, eva¬ 
poration and condefation, folution and precipitation, cry- 
llallization, vegetable and animal affimilation and fecre- 
tion, &c. &c. &c. while all bodies mud be, in a certain de¬ 
gree, eladic, all mud gravitate, and all mud be incomper.e- 
trable. 

This general and fatisfadory refemblance between the 
appearances of tangible matter and the legitimate confe- 
quence of this general hypothetical property of an atom of 
matter, affords a confiderable probability that fuch is the 
origin of all the phenomena. We earnedly recommend to 
our readers a careful perufal of Bofcovich’s celebrated trea- 
tife. K. careful perufal is neceflary for feeing its value; and 
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The fim- 
pleft ex¬ 


nothing will be got by a hady look at it. The reader will Strength of 
be particularly pleafed with the facility and evidence with Materials, 
which the ingenious author has deduced all the ordinary 
principles of mechanics, and with the explanation which he 
has given of fluidity, and his dedudton from thence of 
the laws of hydroflatics. No part cf the treatife is more- 
valuable than the dodrine of the propagation of prelfnre 
through folid bodies. This, however, is but jud touched 
on in the courfe of the invedigation of the principles of 
mechanics. We fhall borrow a 3 much as will fuffice for 
our prefent inquh - into the drength of materials ; and we 
trud that our readers are not difpleafed with this general 
(ketch of the dodrine (if it may be fo called) of the co- 32 
hefion of bodies. It is curious and important in itFelf, The doe- 
and is the foundation of all the knowledge we can acquire 
of the prefent article. We are forry to fay that it is 
yet a new fubjed of dudy ; but it is a very promifing one, jeft. 
and we by no means defpair of feeing the whole of chemi- 
dry brought by its means within the pale of mechanical 
fcience. The great and didinguifiiing agent in chemidry 
is heat, or fire the caufe of heat; and one of its mod lin¬ 
gular effeds is the converfion of bodies into eladic vapour. 

We have the cleared evidence that this is brought about 
by mechanical forces : for it can be oppofed or prevented 
by external preffure, a very familiar mechanical force. We 
may perhaps find another mechanical force which will pre¬ 
vent fufion. 

Having now made our readers familiar with the mode 
of adion in which cohefion operates in giving drength to 
folid bodies, we proceed to confider the drains to which 
the drength is oppofed. 

A piece of folid matter . is expofed to four kinds of 
drain, pretty different in the manner of their operation. 

1. It may be torn afunder, as in the cafe of ropes, ftretch- strait® 

ers, king-pods, tye-beams, &c. which 

2. It may be crufhed, as in the cafe of pillars, pods, and ftrengthis 

trufs-beams. oppofed. 

3. It may be broken acrofs, as happens to a joid or lever 
of any kind. 

4 It may be wrenched or twided, as in the cafe-of the 
axle of a wheel, the nail of a prefs, &c. 

I. It may be pulled asunder. 

This is the fimpled of all drains, and the others are in- Mattermay 
deed modifications of it. To this the force of cohefion is he pulled 
directly oppofed, with very little modification of its a'dion afunder. 
by any particular circumftances. 

When a long cylindrical or prifmatic body, fuch as a rod 
of wood or metal, or a rope, is drawn by one end, it mud 
be refided at the other, in order to bring its cohefion into 
adtion. When it isfadened at one end, we cannot conceive 
it any other way than as equally dretched in all its parts ; 
for all our obfervations and experiments on natural bodies 
concur in fhowing us that the forces which conned! their 
particles, in any way whatever, are equal and oppofite. This 
is called the third law of motion ; and we admit its univer- 
fality, while we affirm that it is purely experimental (fee 
Physics). Yet we have met with dilfertations by jierfons 
of eminent knowledge, where propofitions are maintained 
inconfidant with this. During the ditpute about the com¬ 
munication of moti. n, fome of the abled writers have faid, 
that a fpring compreffed or dretched at the two ends was’ 
gradually lets and lefs compre.P. d or dretched from the ex¬ 
tremities towards the middle : but the fame writers acknow. 
ledge the univerfal equality of adtion and readtion, which 
js quite incompatible with this date of the fpring. No fuch 
inequality of compreffion or dilatation has ever been obfer- 

ved ; 
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Strength of ved ; and a little reflexion will lliow it to be impoffible, in 
Materials, conftftency with the equality of adion and readion. 

Since all parts are thus equally ftretched, it follows, that 
the drain in any tranfverfe fedion is the fame, as alfo in 
every point of that fedion. If therefore the body be fup- 
pofed of a homogeneous texture, the cohefion of the parts 
is equable ; and (ince every part is equally ftretched, the 
particles are drawn to equal diftances from their quiefcent 
pjfitions, and the forces which are thus excited, and now 
exerted in oppofition to the draining force, are equal. This 
external force may be increafed by degrees, which will gra¬ 
dually feparate the part of the body more and more from 
each other, and the connecting forces increafe with this in* 
creafe of diltance, till at laft the cohefton of feme particles 
is overcome. This mull be immediately followed by a 
rupture, becaufc the remaining forces are now weaker than 
before. 

It is the unked force of cohefton, immediately before the 
difunioa of the firft particles, that we call the strength of 
the feclion. It may alfo be properly called its absolute 
strength, being exerted in the fimplsft form, and not mo- 
,5 dined by any relation to other circumftances. 

A dreum- If the external force has not produced any permanent 
fiance to be change on the body, and it therefore recovers its former di- 
attended to meri f 10ns when the force is withdrawn, it is plain that this 
conftruc- ^ ram ma y be repeated as often as we pleafe, and the body 
tion re- which withftands it once will always withftand it. It is 
quiring evident that this fhould be attended to in all condrudions, 
ftrengch. and that in all our investigations on this fubjed this fhould 
be kept ftridly in view. When we treat a piece of foft 
clay in this manner, and with this precaution, the force em¬ 
ployed mull be very fmall. If we exceed this, we produce 
a permanent change. The rod of clay is not indeed torn 
afunder ; but it has become fomewhat more {lender : the 
number of particles in a crofs fedion is now fmaller ; and 
therefore, although it will again, in this new form, fuffer, or 
allow ail endlefs repetition of a certain drain without any far¬ 
ther permanent change, this (train is fmaller than the former-. 

Something of the fame kind happen; to all bodies which 
receive a sett by the drain to which they are expofed. All 
ductile bodies are of this kind. But there are many bodies 
which are not ductile. Such bodies break completely when* 
ever they are ftretched beyond the limit of their perfed ela- 
, 35 fticity. Bodies of a fibrous fti udure exhibit very great 

Great va- var ; et i es ; n their cohefion. In fome the fibres have no !a- 
cohefiV' 1 cohefion, as in the cafe of a rope. The only way in 

but ’ which all the fibres can be made to unite their tliength is, 
to twill them together. This caufes them to bind each other 
fo fad, that any one of them will break before it can be 
drawn out of the bundle. In other fibrous bodies, fuch as 
timber, the fibres are held together by fome cemer.t or glu¬ 
ten. This is feldom as ftrong as the fibre. Accordingly 
timber is much eafier pulled afunder in a direction tranfverfe 
to the fibres. There is, however, every poftible variety in 
this particular. 

In lb etching and breaking fibrous bodies, the vifible 
extenlion is frequently very conliderable. This is not fole- 
ly the increafing of the diltar.ee of the particles of the c he- 
r,ng fibre i the greateil part chiefly arifes from drawing the 
crooked fibre ftraight. In this, too, there is great diversity ; 
and it is accompanied with important diftciences in their 
power of witbllaoding a drain. In fame woods, fuch as 
fir, the fibres on which the llrength m: ft depends are very 
ftraight. Such woods are commonly very elaftic, don .t 
take a fet, and break abruptly when overltrained: others, 
fuch as oak and birch, have their redding notes very undu¬ 
lating and crooked, and llretci. vc.y ienfibiy by ail: am 
Tbev are veiy liable to take a fet, and they do not bieak fo 
'You XVIII. 
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fuddenly, but give warning by complaining, as tne carpet 
call it; that is, by giving vifible (igns of a derangemet. 
texture. Hard bodies of an Uniform glady ftrudure, 
granulated like ftones, are eladic through the whole extent 
of their cohefton, and take no fet, but break at once when 
overloaded. 

Notwithdanding the immenfe variety which nature exhi¬ 
bits in the ftrudure and cohefton of bodies, there are cer¬ 
tain general fads of which we may now avail ourfelves with 
advantage. In particular, 3 ) 

The abfolute cohefion is proportional to the area of The able* 
the fedion. This mud be the cafe where the texture is Iute eohe ~ 
perfedly uniform, as we have reafon to think it is in glafs j! on or h 
and the dudile metals. The cohefion of each particle proportion- 
being alike, the whole cohefion mud be proportional a l to the 
io their number, that is, to the area of the fedion. The area of the? 
fame mud be admitted wi.n refped to bodies of a granula- fedion per*' 1 
ted texture, w’here the granulation is regular and uniform, j^ke'ex- 
The fame mud be admitted of fibrous bodies, if we fuppofe ten <ji„g 
their fibres equally ftrong, equally denfe, and fimilarly dif-if orce . 
pofed through the whole fedion ; and this we mud either 
fuppofe, or mud date the diverdty, and meafure the cohe¬ 
fion accordingly. 

We may therefore afleft, as a general propodtion on this 
fubjed, that the abfolute ftrength in any part of a body by 
which it redds being pulled afunder, or the force which 
mud be employed to tear it afunder in that part , is propor¬ 
tional to the area ot the fedion perpendicular to the extend¬ 
ing force. 

Therefore all cylindrical or prifmat'ical rods are equally 
ftrong in every part, and will break alike in any part; and 
bodies which have unequal fedions will always break in the 
dendered part. The length of the cylinder or prifm has 
no effed on the ftrength; and the vulgar notion, that it is 
eafier to break a very long rope than a ihort one, is a very- 
great mid.ike. Alfo the abfolute ftrengths of bodies 
which have fimilar fedions are proportional to the fquares 
of their diameters or homologous ddes of the fedion. 

The weight of the body itfelf may be employed to drain 
it and to break it. It is evident, that a rope may be fo 
long as to break by its own weight. When the rope is 
hanging perpendicularly, although it is equally ftrong in 
every part, it will break towards the upper end, becaufe the 3 g 
drain on any part is the weight of all that is below it. Its Relative 
relative strength in any part, or power of withftand- ftrength. 
ing the drain which is adually laid on it, is inverfely as the 
quantity below that part. 

When the rope is ftretched horizontally, as in towing a 
diip, the drain atiling from its weight often bears a very 
fenfible proportion to its whole ftrength. 

Let AEB (fig. 3.) be any portion of fuch a rope, and 
AC, BC be tangents to the curve into which its gravity 
bends it. Complete the parallelogram ACBD. It is well 
known that the curve is a catenaria, and that DC is per¬ 
pendicular to the horizon; and that DC is to AC as the 
weight of the rope AEB to the drain at A. 

In order that a fufpended heavy body may be equally 
able in every part to carry its own weight, the fedion in 
that part mud be proportional to the folid contents of all 
that is below it. Suppofe it a conoidal fpindle, formed by 
the revolution of the curve A ae (fig. 4.) round the axis 
CE. We mull have AC 1 : a c l = AEB fol. : a Ei fol. 

This condition requires the logarithmic curve for A a e, of 
which C c is the axis. 

Th. fe are die chief general rules which can be fafely de¬ 
duced our cleared notions of the cohefion of bodies. 

In order to make any pradical ufe of them, it is proper to 
have fome meafurcs ot the cohefion of fuch bodies as are 

B com'- 
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on various 
circumftan- 


Strength of commonly employed In our mechanics, and other ftrudtures 
Materials. where they are expofed to this kind of ftrain. Thefe 
mu ^ b e deduced folely from experiment. Therefore they 
The cohe- mult be confidered as no more than general values, or as 
firm of me- the averages of many particular trials. The irregularities 
tals depends are ver y great, becaufe none of the fubftances are conftant 
" in their texture and firmnefs. Metals differ by a thoufand 

circumftanccs unknown to us, according to their purity, to 
the heat with which they were melted, to the moulds in 
which they were caft, and the treatment they have after¬ 
wards received, by forging, wire-drawing, tempering, &c. 

It is a very curious and inexplicable fadt, that by forging 
a metal, or by frequently drawing it through a fmooth 
hole in a fteel plate, its cohefion is greatly increafed. This 
operation undoubtedly deranges the natural fituation of the 
particles. They are fqueezed clofer together in one direc¬ 
tion j but it is not in the direction in which they refill the 
fradture. In this direction they are rather feparated to a 
greater diftance. The general denfity, however, is augment¬ 
ed in all of them except lead, which grows rather rarer by 
wire-drawing : but its cohefion may be more than tripled 
by this operation. Gold, filver, and brafs, have their co¬ 
hefion nearly tripled; copper and iron have it more than 
doubled. In this operation they alfo grow much harder. 
It is proper to heat them to rednefs after drawing a little. 
This is called nealing or annealing. It foftens the metal again, 
and renders it fufceptible of another drawing without the 
rifk of cracking in the operation. 

We do not pretend to give any explanation of this re¬ 
markable and very important fadt, which has fomething re- 
fembling it in wcod.s and other fibrous bodies, as will be 
mentioned afterwards. 

The varieties in the cohefion of Hones and other minerals, 
and of vegetables and animal fubftances, are hardly fufcep¬ 
tible of any defcriptlon or claffification. 

We fhall take for the meafure of cohefion tlie number of 
pounds avoirdupois which are juft fufficient to tear afunder 
a rod or bundle of one inch fquare. From this it will be 
f different eafy to compute the ftrength correfponding to any other 
mcids. dimenlion. 


Gold, caft 


Cohefion 

and 

ftrength 


Silver, caft 


©opperf caft 


Iron,, caft. 


Iron, bar 


Steel, bar 


Tin, ; caft; 


l/l, Metals. 


lbs. 

\ 

20,000 

1 

24,000 


40,000 

_ 

’ 

' 43,000 

'Japan 

19,500 

Barbary 

22,000 

Hungary 

SB, 000 

Anglefea, 

34,000 

Sweden 

37,000 

' 

" 42,000 

“ * • 

L 59,00° 

rOrdinary 

68,00a 

j Stirian - 

75,000 

TBeft Swediffiand Ruffian. 

84,000 

(.Horfe-nails 

71,000 

fSoft 

120,000 

}_ Razor temper 

150,000 

f Malacca 

3 > IO ° 

j Banca 

3,600 

<j. Block , 

3,800 

j Engliffi block 

5,2.00 

t-grain. 

6,500 





lbs. 

Lead,caft 

860 

Regulus of antimony 

1,000 

Zinc 

2,600 

Bifmutli 

2,900 

It is very remarkable 

that almoft all the mixtures of 
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tals are more tenacious than the metals themfelves. The of metals 
change of tenacity depends much on the proportion of the increafed 
ingredients, and the proportion which produces the moll by mixture, 
tenacious mixture is different in the different metals. We 
have feledted the following from the experiments of Mufchen- 
broek. The proportion of ingredients here feledted is that 
which produces the greatell ftrength. 

Two parts of gold with one of filver - 28,000 

Five parts of gold with one of copper - 50,00 o 

Five parts of filver with one rf copper - 48,500 

Four parts, of filver with one of tin - 41 ,oco 

Six parts of copper with one of tin - 41,000 

Five parts of Japan copper with one of Banca 

tin - ... 57,000 

Six parts of Chili copper with one of Malacca 

tin - ... 60,000 

Six parts of Swedifh copper with one of Malac¬ 
ca tin - 64,000 

Brafs confifts of copper and zinc in an unknown 

proportion; its ftrength is - - 51,000 

Three parts of block-tin with one part of lead ic-,2co 

Eight parts of block-tin with one part of zinc 10,000 

Four parts of Malacca tin with one part of re- 

gulus of antimony - - 12,000 

Eight parts of lead with one of zinc - 4,500 

Four parts of tin with one of lead and one of 

zinc - - - i3>oco 

Thefe numbers are of confiderable ufe in the arts. The 
mixtures of copper and tin are particularly interefting in the 
fabric of great guns. We fee that, by mixing copper 
whofe greateft ftrength does not exceed 37,000 with tin 
which does not exceed 6,000, we produce a metal wholb 
tenacity is almoft double, at the fame time that it is harder 
and more eafily wrought. It is, however, more fufible,. 
which is a great inconvenience. We alfo fee that a very 
fmall addition of zme almoft doubles the tenacity of tin, 
and increafes the tenacity of lead five times and a fmall ad¬ 
dition of lead doubles th« tenacity of tin. Thefe are eco¬ 
nomical mixtures. This is a very valuable information 
to the plumbers for augmenting the ftrength of water- 
pipes. 

By having recourfe to thefe tables, the engineer can pro¬ 
portion the thicknefs of his pipes £of whatever metal) to 
the preflures to which they are expofed. 

2 d. Woods. 

We may premife to this part of the table the following 
general obfervations: 

1. The wood immediately furrounding the pith or heart Tenacity cr 
of the tree is the weakeft, and its inferiority is fo much ftrength o£. 
more remarkable as the tree is older. In this affertion, wood, 
however, we fpeak with fome hefitation. Mufchenbroek’s 
detail of experiments is decidedly in the affirmative. Mr 
BufFon, on the other hand, fays, that his experience has 
taught him that the heart of a found tree is the ftrongeft ; 
but he gives no inftances. We are certain, from many ob¬ 
fervations 


(v) This was an experiment by Mufchenbroek,, to examine the vulgar notion that iron-forged from old horfe-nails was 
Sponger, than all others, and Utows its falfitjr 
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Strength of fervations of our own on very large oaks and firs, that the 
Materials, heart is much Weaker than the exterior parts. 

2. The wood next the bark, commonly called the ‘white 
or blea, is alfo weaker than the reft ; and the wood gra¬ 
dually increafes in ftrength as we recede from the centre 
to the blea. 

3. The wood is ftronger in the middle of the trunk than 
at the fpringing of the branches or at the root; and the wood 
of the branches is weaker than that of the trunk. 

4. The wood of the north fide of all trees which grow 
in the European climates is the weakeft, and that of the 
fouth-eaft fide is the ftrongeft; and the difference is moft 
remarkable in hedge row trees, and fuch as grow fingly. 
The heart of a tree is never in its centre, but always near¬ 
er to the north fide, and the annual coats of wood are thin¬ 
ner on that fide. In conformity with this, it is a general 
opinion of carpenters that timber is ftronger whofe annual 
plates are thicker. The trachea or air-veflels are weak¬ 
er than the fimple ligneous fibres. Thefe air-veflels are the 
fame in diameter and number of rows in the trees of the fame 
fpecies, and they make the vifible feparation between the 
annual plates. Therefore when thefe are thicker, they con¬ 
tain a greater proportion of the fimple ligneous fibres. 

5. All woods are more tenacious while green, and lofe 
very confiderably by drying after the trees are felled. 

The only author who has put it in our power to judge 
of the propriety of his experiments is Mufchenbroek. He 
has deferibed his method of trial minutely, and it feems 
unexceptionable. The woods were all formed into flips 
fit for his apparatus, and part of the flip was cut away 
to a parallelopiped of -fth of an inch fquare and therefore 
-rj-th of a fquare inch in fedtion. The abfolute flrengths of 
a fquare inch were as follow : 
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lib. 


lib. 

Abfohte Loculi tree 

20 , ICO 

Pomegranate 

9.750 

ftrength of J u j e h 

18,500 

Lemon 

9,250 

kiS Beech, oak 

17,300 

Tamarind 

8,750 

wood, Orange 

15,500 

Fir 

8 . 33 ° 

Alder 

13,900 

Walnut 

8,130 

Elm 

13,200 

Pitch pine 

7,650 

Mulberry 

12,500 

Quince 

6,750 

Willow 

12,500 

Cy prefs 

6,000 

Alh 

1 2,000 

Poplar 

5,500 

Plum 

11,800 

Cedar 

4,880 

Elder 

10,000 




Mr. Mufchenbroek has given a very minute detail of the 
experiments on the afh and the walnut, ftating the weights 
which were required to tear afunder flips taken from the four 
fides of the tree, and on each fide in a regular progreflion from 
the centre to the circumference. The numbers of this table 
correfponding to thefe two timbers may therefore be confi- 
dered as the average of more than 50 trials made of each ; 
and he fays that all the others were made with the fame 
care. We cannot therefore fee any reafon for not confi¬ 
ding in the rel'ults; yet they are confiderably higher than 
thole given by fome other writers. Mr Pitot fays, on the 
authority of his own experiments, and of thofe of Mr Pa¬ 
rent, that 60 pounds w ill juft tear afunder a fquare line of 
found oak, and that it will bear 50 with fafety. This gives 
8640 foi the utmoft ftrength of a fquare inch, which is much 
inferior to Mufchenbroek’s valuation. 

We may add to thefe. 


And of Iv0I T .... 16,270 

other fufc- Bone - - - 5,250 

fiances. Horn - - 8,750 

Whalebone - - - 7,500 

Tooth of feu-calf - - - 4,075 
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The reader will furely obferve, that thefe r.umbctj ex- fiuengiUoi 
prefs fomething more than the utmoft cohefion ; for the 
weights are fuch as will very quickly, that is, in a minute A $ 
or two, tear the rods afunder. It may be faid in general, No fiib- 
that two-thirds of thefe weights will fenfibly impair the ft a ” ce |o 
ftrength after a confiderable while, and that one hair is the fa arch^f- 
utmoft that can remain fufpended at them without rifle for ture a ^ QTJ . 
ever ; and it is this laft allotment that the engineer ftiould r.-c- „r.e half its 
kon upon in his conllrudtions. There is, however, con/iderable fa-en,ph. 
difference in this refpefh- Woods of a very ftraight fibre, 
fuch as fir, will be lefs impaired by any load which is not fuf- 
ficient to break them immediately. 

According to Mr Emerlon, the load which may be fafely 
fufpended to an inch fquare is as follows: 


Iron 

76,400 

Brafs 

35,600 

Hempen rope 

19,600 

Ivory 

15.700 

Oak, box, yew, plum-tree 

7.850 

Elm, afh, beech 

- 6,070 

Walnut, plum 

5,360 

Red fir, holly, elder, plane, crab 

5,000 

Cherry, hazle 

4 , 76 o 

Alder, afp, birch, willow 

4,290 

Lead 

430 

Freeftone 

914 

He gives us a practical rule, that a 

cylinder whofe dia- 


meter is d inches, loaded to one-fourth of its abfolute ftrength, 
will carry as follows : 


Iron 

Good rope 

Oak 

Fir 


!35l 

22 

*4 

9 


Cwt. 


The rank which the different .woods hold in this lift of 
Mr Emerfon’s is very different from what we find in Mu¬ 
fchenbroek’s. But precife meafures mull not be expedted in 
this matter. It is wonderful that in a matter of fuch un- 
queftionable importance the public has not enabled fome 
perfons of judgment to make proper ttials. They are be¬ 
yond the abilities of private perfons. 


II. Bodies may be crushed. 

It is of equal, perhaps greater, importance to know the j . ;m 
ftrain which may be laid on folid bodies without danger of p or , anc ' c ta 
crufhing them. Pillars and polls of all kinds are expofed to know what 
this ftrain in its fimpleft form ; and there are cafes where the willctulk 
ftrain is enormous, viz. where it arifes from the oblique po-h ot fies. 
fition of the parts; as in the ftuts, braces, and truffes, 
which occur very frequently in our great works. 

It is therefore moft defirable to have fome general know¬ 
ledge of the principle which determines the ftrength of bo¬ 
dies in opposition to this kind of ftrain. But unfortunately 
we are much more at a lofs in this than in the laft cafe. 

The mechanifm of nature is much more complicated in thfe 
prefent cafe. It mull be in fome circuitous wry that com- 
preffion can have any tendency to tear afunder the parts of 
a folid body, and it is very difficult to trace the Heps. 

If we fuppofe the particles infuperably hard and in con- 
tadt, and difpofed in lines which are in the diredtion of the 
external preflures, it does not appear how any preffure can 
difunite the particles; but this is a gratuitous fuppofition. 

There are infinite odds againft this precife arrangement of 
the lines of panicles; and the compreffibility of all kinds of 
matter in fome degree fliows that the particles are in a fitu- 
ation equivalent to diftance. This being the cafe, and the 
particles, with their intervals, or what is equivalent to i n - 

B 2 tervals. 
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Their 
ftrength 
or power 
of refill- 
ancc to ; 
f>'ch a 
fees 


tervals, being in lttua’.ions that are oblique with refpedt to 
the preffure?, it muft follow, that by fqueezing them toge¬ 
ther in one dirtftion, they are made to bulge out or fepa- 
inte in other directions. This may proceed fo far that fome 
may be thus pufhed laterally beyond their limits of coheficn. 
The moment that tins happens the refinance to compreftion 
is diminilhed, and the body will now be crufted together. 
We may form fome notion of this by fappofing a number 
of fpherules, like fmall fhot, (licking together by means of 
a cement. Comprefling this in fome particular direction 
eaufes the fpherules to aft among each other like fo many 
wedges, each tending to penetrate through between the 
three which lie below it: and this is the fimpleft, and 
perhaps the only diltindt, notion we can have of the matter. 
,We have reafon to think that, the conftltution of very ho¬ 
mogeneous bodies, fuch as glafs, is not very different from 
this. The particles are certainly arranged fymmetrically 
in the angles of feme regular folids. It is only fuch an ar¬ 
rangement that is confident with tranfparcncy, and with the 
iree paffage oflight in every direction. 

If this be the conftitution of bodies, it appears proba¬ 
ble that the ftrength, or the reliftance which they are ca¬ 
pable of making to an attempt to cruft them to pieces, 
is proportional to the area of the (edtioji whofe plane is 
perpendicular to the external force -> for each particle being 
fimilariy and equally afted on and refifted, the whole refin¬ 
ance mull be as- their number ; that is, as the extent of the 
feCticn. 

Accordingly this principle is affirmed by the few writers 
who have confidered this fubjeCt; but we confefs that it 
appears to us very doubtful. Suppofe a number of brittle 
or friable balls lying on a table uniformly arranged, but not 
cohering nor in contact, and that a board is laid over them 
and loaded with a weighty we have no hefitation in faying,, 
that the weight necefiary to crufh the whole collection is 
proportional to their number or to the area of the (eflion.. 
But when they are in contact (and flill more if they co¬ 
here), wt imagine that the cafe is materially altered. Any 
individual ball is crufhed only in confequence of its being 
bulged outwards in the direction perpendicular to the prefi- 
fare employed. If this could be prevented by a hoop put 
rcund the ball like an equator, we cannot fee how any force 
can crufh it. Any thing therefore which makes this bul¬ 
ging outwards more difficult, makes a greater force neceffk- 
„>y.. Now this effeCt will be produced by the mere contaCt 
of the balls before the preffure is applied ; f or the central 
ball cannot fwell outward laterally without pufhing away 
the balls on all fides of it. This is prevented by the fric¬ 
tion on the table and upper board,, which is at lead equal 
T.) or.e third of the preffure. Thus any interior ball becomes 
llronger by the mere vicinity of the others; and if we far¬ 
ther fuppofe them to cohere laterally, we think that its 
flrergth will be flail more increafed. 

The analogy between tbefe bads and the cohering parti¬ 
cles of a friable body is very perfect. We ffiould therefore 
expeCt that the ftrength by which it refills being crufhed 
will increafe in a greater ratio than that of the feCtion, or 
•he fquare of the diameter of fimilar feCttons; and that a 
lijuare inch cf any matter will bear a greater weight in 
proportion as it makes a part of a greater- feClion. Ac¬ 
cordingly this appears in many experiments, as will be no¬ 
ticed afterwar d s.<<■ Mufchenbreek, Euler,, and fome others,, 
b. v.e fupp fed the ftrength of columns to be as the biqua¬ 
dratic of their diameters. But Euler deduced this from for¬ 
mal® which occurred to him in the courfe of his algebraic 
,.ana\yfif; and he bold.y adopts it as a principle, without 
looking for its foundation in the phyfical affumptions which 
’lie. had raa.de in the beginning of his ijiyeftigation.. But. 


fome of his original affumptions were as paradoxical, or at Strength of 
leaft as gratuitous, as thefe refults : and thofe, in parti- 
cular, from which this proportion of the ftrength of co¬ 
lumns was deduced, were almoft foreign to the cafe ; and 
therefore the inference was of no value. Yet it was recei¬ 
ved as a principle by Mitfchenbroek and by the academicians 
of St. Peterfburgh. We make tbefe very few obfervations, 
becaufe the fubjeCt is of great practical importance ; and it 
is a great obftacle to improvements when deference to a 
great name, joined to incapacity or indolence, eaufes authors 
to adopt his carelefs reveries as principles from which they / 
are afterwards to draw important confequences. It muft 
be acknowledged that we have not as yet eftablilhed the re¬ 
lation between the dimenfions and the ftrength of a pillar on 
(slid mechanical principle-:. Experience plainly contradidls 
the general opinion,, that the ftrength is proportional to the 
area of the fedlion ; but it is (fill more inconfiftent with 
the opinion, that k is in- the quadruplicate ratio of the diame- 48 
ters of fimilar fedfions. It would feem that the ratio de- To be ap¬ 
pends much on the internal ftrudfure of the body ; and ex- certa,n «i 
periment feems the only method for ascertaining its general oril f i,y f**" 
laws. ” 

If we fuppofe the body to be of a fibrous texture, having 
the fibres titreated in the diredlion of the preffure, and (lightly 
adhering to each other by fome kind of cement, fuch a body 
will fail only b v the pending of the fibres, by which they will 
break the cement and: be detached from each other. Some¬ 
thing like this may be fuppofed in wooden pillars. In fuch 
cafes, too, it would appear that the refiftance me ft be as the 
number of equally refilling fibres, and as their mutual fup- 
port, jointly; and, therelore, as fome fundhon of the area 
of the fedlion. The fame thing muft happen if the fibres 
are naturally crooked or undulated, as is obferved in many 
woods, &c. prov : ded we fuppofe fome fimilarity in their 
form. Similarity of fome kind muft always be fuppofed, 
otherwife we need never aim at any general inferences. 

In all cafes therefore we can hardly refufe admitting that 
the ftrength in oppofition to comprefllon is proportional to 
a fundtion of the area of the fedtion. 

As the whole length of a cylinder or prifm is equally 
preffed, it does not appear that the ftrength of a pillar is at 
all affedted by its length. If indeed it be fuppofed to bend- 
under the preffure, the cafe is greatly changed, becaufe it is 
then expofed to a tranfverfe drain ;. and this increafes with 
the length of the pillar. But this will be confidered with 
due attention under the next clafs of drains. 

Few experiments have been made on this fpecies of 
ftrength and drain. Mr Petit fays, that his experiments,, 
and thofe of Mr Parent, (how that the force necefiary for 
crufting a body is nearly equal to that which will tear it 
afunder. He fays that it requires fomething more than 60 
pounds on every fquare line to cruft a piece of found cak. 

But the rule is by no means general: Glafs, for iriftance, 
will carry a hundred times as much as oak in this way, that 
is,, reding on itbut will not fafpend above four or five 
times as much. Oak will fufpend a great deal more than 
fir; but fir will carry twice as much as a pillar. Woods 
of a foft texture,, although confiding of very tenacious 
fibres, are more eafily crufhed by their load. This foftnefs of 
texture is chiefly owing to their fibres not being ftraight but 
undulated; and there being confiderable vacuities between 
them, fo that they are eafily bent laterally and crufted. 

When a pod is overftrained by its load, it is obftrved to 
fwell fen Ably in diameter. Increafing. the load eaufes lon¬ 
gitudinal cracks or fhivers to appear, and it presently after 
gives way. This is called crippling. 

In all cafes where the fibres lie oblique to the drain the 
ftrength is greatly diminilhed, becaufe. the parts can then be- 

madjec 
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Strength of made to Aide on each other, when the cohefion of the ce- 
Matetuis, menting matter is overcome. 

Mufchenbroek has given fome experiments on this fubje£t ; 
but they are cafes of long pillars, and therefore do not belong 
to this place. They will be confidered afterwards. 

The only experiments of which we have feen any detail 
(and it is ufeleis to infert mere afl’ertions) are thofe of Mr 
Gauthey,, in the 41I1 volume of Rozier’s Journal de Phyf.que. 
This engineer expoled to great preffures fmall rectangular 
parallelopipeds, cut from a great variety of ftones, and noted 
the weights which crulhed them. The following table ex¬ 
hibits the medium remits of many trials on two very uni¬ 
form kinds of freedone, one of them among the harded and 
49. the other among the lofted ufed in building. 

Expet i- Column id exprelfes the length AB of the feCtion in 
merits for French lines or izths of an inch; column 2d exprelfes the 
*ofe made breadth > column 3d is the area of the feCtbn in fquare 
on free- ^" lnes » c °ltimn 4th is the number of ounces required to crufh 
ftone the pi^ce ; column 5th is the weight which was then borne 
by each fquare line of the feCtion ; and column 6th is the 
round numbers to which Mr Gauthey imagines that thofe in 
-column 5th approximate. 


Hard Stone, 


I 

AB 

8 

BC 

8 

AB x BC 

64 

Weight 

736 

Torce 

u ,5 

1 2 

2 

8 

12 

96 

2 625 

2 7<3 

24 

3 

8 

16 

1-28 

4496 

35- 1 

3*5 

4 

9 

16 

Soft Stone. 

144 

560 

3.9 

4 

5 

9 

18 

162 

848 

5-3 

4-5 

6 

18 

18 

3 2 4 

2928 

9 

9 

7 

18 

24 

432 

5296 

1 2,2 

7 2 


Little can be deduced from thefe experiments: The id and 
3d, compared with the 5th and 6th, fhould furnifh fimilar 
refults; tor the id and 5th are refpeCtively half of the 3d 
and 6th: but the 3d is three times ilronger (tbit is, a line 
of the 3d) than the fird, whereas the 6:h is only twice as 
drong as the 5th. 

It is evident, however, that the drength increafes much 
fader tit m the area of the feCtion, and that a fquare line can 
carry more and more weight, accord.ng as it makes a part of 
a larger and larger fection. In the feries of experiments on 
the foft done, the individual drength of a fquare line feems 
to increafe nearly in the proportion of the fedlion of which it 
makes a part. 

Mr Gauthey deduces, from the whole of his numerous ex- 
pet intents, that a pillar of hard done of Givry, whofe fection 
is a fquare foot, will bear with per left fafety 664,000 pounds, 
arid that its extreme drength is 871,000, and the fmalleft 
drength obferved in any of his experiments was 460,000. The 
foft bed of Givry dene had for its fmalled drength 187,000, 
for its greated 311,000, and for its fafeload 249,000. Good 
brick will carry with fafety 320,000; chalk will carry only 
9000. The bolded piece of architefture in this refpect which 
he has feen is a pillar in the church of All-Saints at Angers. 
It is 24 feet long and 11 inches fquare, and is loaded with 
€o,coo, which is not 4th of what is neceffary for crufning it. 

We may obierve here by tire way, that Mr Gauthey’s 
meafure of the fufpending drength of (tone is vaftly fmall in 
proportion to its power of fupporting a load laid above it. 
He finds that a prifm of the hard bed of Givry, of a foot 
fe£tion. is torn afunder by 46CO pounds; and if it be 
firmly fixed horizontally in a wall, it will be broken by a 
Not fatis- weight of 56,000 fufpended a foct from the wall. If it red 
filCiory. on two props at a foot didance, it will be broken by 206,000 
laid on its middle. Thefe experiments agree fo ill with each 
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ether, that little ufe can be made of them. The fubjeifi is PrrengdfoC 
of great importance, and well deferves the attention of the Mat erial,. 
patriotic phiiofopher. 51 

A fet of good experiments would be very valuable, be- Good cx- 
caufe it is againft this kind of drain that we mud guard by ptr-mente 
judicious condruction in the mod delicate and difficult pro- 
blems which come through the hands of the civil and mili¬ 
tary engineer. 'Fits- condruflion of ft >r.e arches, and the 
condrurdion of great wooden bridges, and particularly the 
conllruidion of the frames of carpentry called centres in the 
ererdion of done bridges,, are the mod difficult jobs that oc¬ 
cur. In the centres on which the arches of the bridge oF 
Orleans were built fome of the pieces of oak were carrying 
upwards of two tons on every fquare inch of their fcantling. 

All who faw it faid that it was not able to carry tire fourth 
part of the intended load. But the engineer underdood the 
principles ©F his art, and ran the rifk : and the refult com¬ 
pletely judified his confidence; for the centre did not c< n»- 
plain in any part, only' it was found too fupp’.e; fo that it 
went out of ihape while the haunches only of the arch were-- 
laid on it. The engineer conefted this by loading it at the- 
crown, and thus kept it completely in fhape during the pro- 
grefs of the work. 

I11 the Memoirs (old), of the Academy of Peterfburgh 
for 1778, there is a diflertation by Euier on this fubjeid,. 
but particularly limited to the drain on columns, in which 
the bending is taken into the account. M< Fufs has t'ca:-~ 
ed the fame fubjeid with relation to carpentry in a fubfequent 
volume. But there is little in thefe papers beftdes a dry ma¬ 
thematical difquifition, proceeding on affumptions which (to 
fpeak favourably) are extremely gratuitous. The mod im¬ 
portant confequence of the comprellion is wholly ovetlook¬ 
ed, as we (hall ptefently fee. Our knowledge of the me- 
chanifm of cohefion is as yet far too imperfect to entitle us 
to a confident application of mathematics. Experiments 
Ihould be multiplied- v w 

The only way we can hope to make thefe experiments How 
ufeful is to pay a careful attention to the manner in which are to be 
the fracture is produced. By difcoveiing the general re- ufe- 
femblances in this particular, we advance a den in our power ^ 
of introducing mathematical meafurement. Thus, when a 
cubical piece (f chalk is (lowly crulhed between the chaps 
of a vice, we fee it uniformly fplit in a furface oblique to the 
prendre, and the two parts then Hide along tire furface of 
fra&urc. This (hould lead us to examine mathematically 
what relation there is between this furface of fradlure and. 
the neceffary force ; then we Ihould endeavour to determine; 
experimentally the podtion of this furface. Having difeo- 
vered fome general law or refemblance in this circumdance, 
we fhould try what mathematical by potheds will agree with 
this. Having found, one, we may then apply our Jirnpleft; 
notions of cohefion, and compare the refuit of our computar- 
tions with experiment. Weare authorifed to lay, that a feries. 
of experiments have, been made in this way,, and that their re¬ 
fults have been very uniform, and therefore-latisfa&oiy, and 
that they will fa on be laid before the public as the founda¬ 
tions of fuccefsful pradice in the condrurdion of arches.. 

III. A Body may be brofxen- across. 

The mod ufual, and the greated. drain, to which mate- re is c'f ini¬ 
tials are expofed, is that which tends to break them tranf- portancc 
verfely. It is feldom, however, that this is done in a man- to know 
ner perfeid’y fimple for w hen a beam projects horizontally tvhat fti-ats 
from a wall, and a weight is fufpended from its extremity, at 

the beam is commonly broken near the wall, and the inter- tranfv«re¬ 
mediate part has performed the (dilutions of a lever. It ly, 
fometimes, though rarely, happens that the pin in the 
joint of a pair cl pincers or ft'.liars is cut through by. the 
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Strength of drain ; and this is almoft the only cafe of a fimple tranl’verfe 
Mate rialj. fradture. Being fo rare, we may content ourfelves with fay¬ 
ing, that in this cafe the ftrength of the piece is proportional 

5 4 to the area of the fedtion. 

i.xpen- Experiments were made for difcovering the refiftances 
“to rr,a ^ e by bodies to this kird of drain in the following manner: 
uiecrtain Two iron bars were difpofed horizontally at an inch dillance ; 

a third hung perpendicularly between them, being fupported 
by a pin made of the fubftance to be examined. This pin was 
made of a prifmatic form, fo as to fit exadtly the holes in 
the three bars, which were made very exadt, and of the fame 
fixe and fliape. A fcale was fufpended at the lower end of 
the perpendicular bar, and loaded till it tore out that part of 
the pin which filled the middle hole. This weight was evi¬ 
dently the meafure of the lateral cohefion of two fedtions. 
The fide-bars were made to graip the middle bar pretty 
jfirongly between them, that there might be no diftance im- 
pofed between the oppofite preffures. This would have 
combined the energy of a lever wi h the purely tranfverfe 
preflure. For the fame reafon it was uece/fary that the in¬ 
ternal parts of the holes fhould be no fmaller than the edges. 
Great irregularities occurred in our firft experiments from 
this caufe, becaufe the pins were fomewhat tighter within 
than at the edges; but when this was correfled they were 
extremely regular. We employed three fets of holes, viz. 
a circle, afquare (which was occafionally made a reflangle 
•whofe length was twice its breadth), and an equilateral tri¬ 
angle. We found in all our experiments the ftrength ex- 
aflly proportional to the area of the feflion, and quite in¬ 
dependant of its figure or pofition, and we found it confi- 
derably above the diredt cohefion; that is, it took confider- 
ably more than twice the force to tear out this middle piece 
than to tear the pin afunder by a diredt pull. A piece of 
fine freeftone- required 2O5 pounds to pull it diredtly afiln- 

55 der, and 575 to break it in this way. The difference Was 
j b £ 'r re- very conftant in any one fubftance, but varied from yds to yds 

L!u ' in different kinds of matter, being fmalleft in bodies of a 
fibrous texture. But indeed we could not make the trial on 
any bodies of confiderable cohefion, becaufe they required 
fuch forces as our apparatus could not fupport. Chalk, clay 
baked in the fun, baked fugar, brick, and freeftone, were 
the ftrongeft that we could examine. 

But the more common cafe, where the energy of a lever 
intervenes, demands a minute examination. 

Let DABC (fig. 5.n° 1.) be a vertical feflion of a prifma- 
tic {olid (that is, of equal fize throughout), projedting hori- 

56 zontally from a wall in which it is firmly fixed ; and let a 
The weight P be hung on it at B, or let any power P adt at B 
•ftrength ; n a direftion per^.ndicular to AB. Suppofe the body of 
o a evei% ; n f U p era (ji e ftrength in every part except in the vertical lec¬ 
tion DA, perpendicular to its length. It muft break in this 
fedlion only. Let the cohefion be uniform over the whole 
of this fedtion t that is, let each of the adjoining particles of 
the two parts cohere with an equal force f. 

There are two ways in which it may break. The part 
ABCD may Amply Aide down along the furface of fradture, 
provided that the power adfing at B is equal to the accu¬ 
mulated force which is exerted by every particle of the lec¬ 
tion in the diredtion AD. 

But fuppofe this effedtually prevented by fomething that 
fupporls the point A. The adtion at P tends to make the 
body turn round A (or round a horizontal line paffing thro’ 
A at right angles to AB) as round a joint. This it can- 
rot do without feparating at the line DA. In this cafe 
the adjoining particles at D or at E will be feparated hori¬ 
zontally. But their cohefion refills this reparation. In 
erder, therefore, that the fradture may happen, the en- 
4 


ergy or momentum of the power P, adting by means of the Strength of 
lever AB, muft be fuperior to the accumulated energies of Materials, 
the particles. The energy of each depends not only on its 
coheftve force, but alfo on its fituation: for the fuppofed 
inluperable firmnefs of the reft of the body makes it a lever 
turning round the fulcrum A, and the cohefion of each par¬ 
ticle, fuch as D or E, adts by means of the arm DA or 
EA.. The energy of each particle will therefore be had by 
multiplying the force exerted by it in the inftant of fradture 
by the arm of the lever by which it adts. 

Let us therefore firft fuppofe, that in the inftant of frac¬ 
ture every particle is exerting an equal force f. The ener¬ 
gy of D will be /xDA, and that of E will be /xEA, 
and that of the whole will be the fum of all theft produdts. 

Let the depth DA of the fedtion be called d, and let any 
undetermined part of it EA be called x, and [then the fpace 
occupied by any particle will be x. The cohefion of this 
fpace may be reprefented by / x, and that of the whole-by 
f d. The energy by which each element x of the line DA, 
or d, refills the fradlure, will be/ x x, and the whdle accu¬ 
mulated energies will be / X j*x x. This we know to be 

f y. id*, orfdx id. It is the fame therefore as if the co¬ 
hefion fd of the whole feflion had been afling at the point 
G, which is in the middle of DA. < ’ 

The reader who is not familiarly acquainted with this 
fluxionary calculus may arrive at the fame conclufion in an¬ 
other way. Suppofe the beam, inftead of projedting hori¬ 
zontally from a wall, to be hanging from the ceiling, in 
which it is firmly fixed. Let us confider how the equal co- 
hefion of every part operates in hindering the lower part 
from feparating from the upper by opening round the joint 
A. The equal cohefion operates juft as equal gravity would 
do, but in the oppofite diredtion. Now we know, by the 
moll elementary mechanics, that the effefl of this will be the 
fame as if the whole weight were concentrated in the centre 
of gravity G of the line DA, and that this point G is in 
the middle of DA. Now the number of fibres being as 
the length d of the line, and the cohefi m of each fibre being 
= /, the cohefion of the whole line kf X d or f d. 

The accumulated energy therefore of the cohefion in the 
inftant of fradture is f d y\ d. Now this muft be equal or 
juft inferior to the energy of the power employed to break 
it. Let the length AB be called /; then P x / is the cor- 
refponding energy of the power. This gives us fdid=t>J 
for the equation of equilibrium correfponding to the vertical 
feflion ADCB. & 

Suppofe now that the fradlure is not permitted at DA, 
but at another feflion « more remote fiom B. The body 
being prifmatic, all the vertical feflions are equal; and there- 
fore/ d -j- d is the fame as before. But the energy of the 
power is by this means increafed, being now = P x B «, 
inftead of P x BA: Hence we fee that when the prifmatic 
body is not infnperably ftrong in all its parts, but equal!/ 
ftrong throughout, it muft break clofe at the wall, where 
the drain or energy of the power is greateft. We fee, too, 
that a power which is juft able to break it at the wall is 
unable to break it anywhere elfe ; alfo an abfolute cohefion 
f d, which can withftand the power p in the feflion DA, 
will not withftand it in the feflion f «, and will withftand 
more in the feflion d ’ a'. 

This teaches us to diftinguifh between abfolute and rela¬ 
tive ftrength. The relative ftrength of a feflion has a refe¬ 
rence to the drain aflually exerted on that feflion. This 
relative ftrength is properly meafured by the power which < 

is juft able to balance or overcome it, when applied at its 

proper 
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'proper place. Now fmce we had f J i d — / /> we have 
- p — fjLfJiL for the meafure of the ftrength of the fedtion 

DA, in relation to the power applied at B. 

If the folid is a redlangular beam,whofe breadth is l , it 
is plain that all the vertical fedtions are equal, and that AG 
or \d is the fame in all. Therefore the equation expreffing 
the equilibrium between the momentum of the external 
force and the accumulated momenta of cohefion will be 
.pl=fdb*id. 

The produdt d b evidently expreffes the area of the fedtion 
of fradlure, which we may call s , and we may exprefs the 
equilibrium thus,/ l —f s d, and 2 / : d~f s : /. 

Now f s is a proper expreflion of the abfolute cohefion of 
the fedtion of fradture, and / is a proper meafure of its 
ftrength in relation to a power applied at B. We may there¬ 
fore fay, that twice the length of a reftangular beam is to the 
depth as the abfolute cohefion to the relativeJlrenfh. 

Since the adtion of equable cohefion is fimilar to the adtion 
of equal gravity, it follows, that whatever is the figure 
of the fedtion, the relative ftrength will be the fame as 
if the abfolute cohefion of all the fibres were adling at the 
centre of gravity of the fedtion. Let g be the diftance 
between the centre; of gravity of the fedlion and the axis of 
fradture, we lhall have pl"fsg, and l:g —fs :/. It will 
be very ufeful to recolledt this analogy in words : “ The 
length of aprifmatic beam oj any fhape is to the height of the centre 
of gravity above the lower fide , as the abfolute cohedon to the 
Jirength relative to this length.” 

Becaufe the relative ftrength of a redtangular beam is 
fid- . 


proportion each fibre is extended. It feems raod probable Strength c» 
that the extenfions are proportional to the diftances from A. Mattnals - 
We lhall fuppofe this to be really the cafe. Now recolledl 
the general law which we formerly faid was obfervcd in all 
moderate extenfions, viz. that the attradlive forces exerted 
by the dilated particles were proportional to their dilata¬ 
tions. Suppofe now that the beam is fo much bent that 
the particles at D are exerting their ulmoft force, and that 
this fibre is juft ready to break or adtually breaks. It is 
plain that a total fradture muft immediately enfue ; becaule 
the force which was fuperior to the full cohefion of the par¬ 
ticle at D, and a certain portion of the cohefion of all the 
reft, will be more than fuperior to the full cohefion of the 
particle next within D, and a fmaller portion of the cohe¬ 
fion of the remainder. 

Now let F reprefent, as before, the full force of the ex¬ 
terior fibre D, which is exerted by it in the inftant of its 
breaking, and then the force exerted at the fame inftant by 
the fibre E will be had by this analogy AD : AE, or 
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But that 
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not con¬ 
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=: f and the force really exerted by the fibre E 


The force exerted by a fibre whofe thicknefs is x Is 
therefore > but this force refills the ftrain by adling 
means of the lever EA 

/*•* 
d ' 


by 


mentum is therefore-! 


or x. 


Its energy or rao- 
and the accumulated momenta 


it follows, that the relative ftrengths of 

different beams are proportional to the abfolute cohefion of 
the particles, to the breadth, and to thefquare of the depth 
diredtly, and to the length iriverfely ; alfo in prifms whofe 
fedtions are fimilar, the ftrengths are as the cubes of the 
diameters. 

Such are the more general refults of the mechanifm of 
this tranfverfe ftrain, in th^ hypothefis that all the panicles 
are exerting equal forces in the inftant of fradlure. We are 
indebted for this dodtrine to the celebrated Galileo; and it 
was one of the firft fpecimens of the application of mathe¬ 
matics to the fcience of nature. 

We have not included in the preceding inveftigation that 
adtion of the external force by which the folid is drawn fide- 
wife, or tends to Hide along the furface of fradlure. We 
have fuppofed a particle E to be pulled only in the diredtion 
E e, perpendicular to the fedtion of fradture, by the adtion 
of the crooked lever BAE. But it is alfo pulled in the di¬ 
redtion EA; and its reaction is in fome diredtion E, com¬ 
pounded of a f, by which it relifts being pulled outwards; 
and * e, by which it refills being pulled downwards. We 
are but imperfedtly acquainted with the force ie, and only 
know that their accumulated fum is equal to the force p : 
but in all important cafes which occur in pradtice, it is un- 
necefiary to attend to this force ; becaufe it is fo fmall in 
companion of the forces in the diredtion E e , as we eafily 
conclude from the ufual fmalinels of AD in comparifon of 
AB. 

The hypothefis of equal cohefion, exerted by all the par¬ 
ticles in the inftant of fradlure, is not conformable to nature : 
for we know, that when a force is applied tranfverfely at B, 
the beam is bent downwards, becoming convex on the up¬ 
per fide; that fide is therefore on the flretch. The par¬ 
ticles at D are farther removed from each other than thofe 
at E, and are therefore aftua.h: exerting greater cohefive for¬ 
ces. Wc cannot fay with certainty and precifioa in what 


of all the fibres in the line AE will be/* x fum of — . 

d 

This, when x is taken equal to d, will exprefs the momen. 
turn of the whole fibres in the line AD. This, therefore, 

is f I— or f\d l ,orfd X -f d. Now f d expreffes the ab- 

d ’ 

folute cohefion of the whole line AD. The accumulated 
momentum is therefore the fame as if the abfolute cohefion 
of the whole line were exerted at j-d of AD from A. 

From thefe premifes it follows that the equation expref- ^ 59 
fing the equilibrium of the ftrain and cohefion is p 1 = f d (1 
X \ d; and hence we deduce the analog v, “ As thrice the afcertaiiie.i 
length is to the depth , fo is the abfolute cohefion to the. relative on other 
Jirength principles. 

This equation and this proportion will equally apply to 
redtangular beams whofe breadth is b; for we fliall then 
have pi —fb d x \ d. 

We alfo fee that the relative ftrength is proportional to 
the abfolute cohefion of the particles, to the breadth, and 
to the fquare of the depth directly, and to the length in- 
verfely : for p is the meafure of the force with which it is 

refilled,and / — HdfL— lldl.. In this refpedt there- 
f 1 3' 

fore this hypothefis agrees with the Galilean; but it afligns- 
to every beam a fmaller proportion of the abfolute cohefion 
of the fedtion of fradlure, in the proportion of 3 to 2. In 
the Galilean hypothefis this fedlion has a momentum equal 
to i of its abfolute ftrength, but in the other hypothefis it 
is only |d. In beams of a different, form the proportion 
may be different. 

As this is a mod important propofition, and the founda. 
tion of many pradlical maxims, we are anxious to have it 
eleaily comprehended, and its evidence perceived by all. 

Our better informed readers will therefore indulge us while 
we endeavour to prefent it in another point of vfew, where 
it will be better feen by thofe who are not familiarly ac- 
qpainted with the fluxiouary calculus.. 
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Flo;. 5.n’t. Ais a perfpedive view of a three fided beam 
projeding horizontally from a walli and loaded with a weight 
at B juit i'ufficicnt to break it. DABC is a vertical plane 
through its higheft point D, in the diredion of its. length. 
a D a is another vertical fedion perpendicular to AB. The 
piece being fuppofed of infuperable ftrength everywhere ex¬ 
cept in the fedion a D a, and the cohefion being alto fup¬ 
pofed infuperable along the hne a A a, it can break nowhere 
but in this fedion, and by turning round a A a as round a 
hinge. Make D d equal to AD, and let D d reprefent the 
-abfolute cohefion of the fibre at D, which abfolute cohefion 
we expreifed by the fymbol f. Let a plane ad a be made 
to pats through a a and d, and let d a' a' be another crofs 
fedion. It is plain that the prifmatic folid contained be¬ 
tween the two iedions a D a and' a'd a' will reprefent the 
full cohefion of the whole fedion of fradure ; for we may 
-conceive this prifm as made up of lines fuch as F/, equal 
and parallel to D d, reprefenting the abfolute cohefion of 
each particle fuch as F. The pyramidal folid dD aa, cut 
off by the plan t da a, will reprefent the cohefions a&aally 
^exerted by the different fibres in the in [hint of fradure. 
For take any point E in the furface of fradure, and draw 
E e parallel to AB, meeting the plane ad a in e, and let 

■ e A E be a vertical plane. It is evident that D d is to E e 
as AD to AE ; and therefore (fince the forces exerted by 
the different fibres are as their extenfion, and their exten- 
fion as their diftances from the axis of fradure) Ee will re- 
prefent the force adually exerted by the fibre in E, while D 
is exerting its full force D d. In like manner, the plane 
F F//expreffes the cohefion exerted by all the fibres in the 
line F F, and fo on through the whole furface. Therefore 
the pyramid da aD expreffes the accumulated exertion of 
the whole furface of fradure. 

Farther, fuppofo the beam to be held perpendicular to 
the horizon with the end B up.permoft, and that the weight 
of the prifm contained between the two fedions a D a and 
-a'd a' (now horizontal) is juft able to overcome the full co¬ 
hefion' of the fedion of fradure. The weight of the pyra¬ 
mid d D a a will alfo be juft able to overcome the cohefions 

■ adually exerted by the different fibres in the inftant of frac¬ 
ture, becaufe ft:e weight of each fibre, fuch as E e, is juft 
iuperior to the cohefion adually exerted at E. 

Let 0 be the centre of gravity of the pyramidal folid, and 
draw 0 O perpendicular to the plane a D a. The whole 
■weight of the folid nfD a a may be conceived as accumula¬ 
ted in the point 0, and as ading on the point O, and it will 
hive the fame tendency to foparatethe two cohering furfaces 
as when each fibre is hanging by its refpedive point. For 
■this reafon the point O may be called the centre of actual effort 
of the unequal forces of cohefion. _The momentum tnere- 
fore, or energy by which the cohering furfaces are feparated, 
will be properly meafured by the weight of die folid dD a a 
multiplied by OA j and this produd is equal to the 
produd of the weighty* multipled by BA, or by /. Thus 
ifappofe that the cohefion along the line AD only is con- 
fidered. The whole cohefion will be reprefented by a tri¬ 
angle AD d. D d reprefents /, and AD is d, and AD is x. 
Therefore A D d is ifd. The centre of gravity 0 of the 
tiiangle ADdis in the interfedion of a line drawn from 
A to the middle of D d with a line drawn from d to the 
middle of AD ; and therefore the line 0 O will make AO 
rc y of A D. Therefore the adual momentum ol cohefion 
is/X idX yd, =f X d X } d, -fdXyd, or equal to the 

abfolute cohefion ading by means of the lever —. If the 

fedLcn of fradure is a’ redangle, as in a common joift, whofe 
breadth a a is == b, it is plain that all the vertical lines 
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will be equal to AD, and their cohefions will be reprefented S'rengtJiof 
by triangles like AD d-, and the whole adual cohefion 
will be tepreiented by a Wedge whofe bafes are vertical 
planes, and which is equal to half of the parallelopiped AD 
X D d x ci a, and will therefore b z — \ f b d •, and the 
diftance A Q of its centre oi gravity from the horizontal 
.line A A 1 will be ot AD. The momentum of cohefion 
of a joift will therefore be \fbd x yd, or fbd\d, as we 
have determined in the other way. 

The beam reprefented in the figure is a triangular prifm. 

The pyramid D a a d is j- of the prifm a a D da' a'. If we 
make s reprefent the furface of the triangle aD a, the pyra¬ 
mid is -f off /. The diftance AO of its centre of gravity 
from the horizontal line A A’ is 4 of A D, or 4 d. There¬ 
fore the momentum of adual cohefion isx id, =z/s ^dt 
that is, it is the fame as if the full cohefion of all the fibres 
were accumulated at a point I whofe diftance from A is |th 
of AD or d; or (tint we may fee its value in every point 
of view) it is |th of the momentum of the full cohefion of 
all the fibres when accumulated at the point D, or ading at 
the diftance d = A D. 

This is a very convenient way of conceiving the momen¬ 
tum of adual cohefion, by comparing it with the mo¬ 
mentum of abfolute cohefion applied at the diftance AD 
from the axis of fradure. The momentum of the abfo¬ 
lute cohefion applied at D is to the momentum of adual 
cohefion in the inftant of fradure as AD to AI. There¬ 
fore the length of AI, or its proportion to AD, is a fort 
of index of the ftrength of the beam. We fhall call it the 
Index, and exprefs it by the fymbol i. 

Its value is eafily obtained. The produd of the abfolute 
cohefion by AI muft be equal to. that of-the adual 
cohefion by AO. Therefore fay, “ as the prifmatic folid 
e a D da' a’ is to the pyramidal folid aaD d, fo is AO to 
AI.” We ate affifted in this determination by a very con¬ 
venient circumftance. In this hypothefis of the adual co¬ 
hefions being as the diftances of the fibres from A, the 
point O is the centre of ofcillation or percuffion of the fur¬ 
face D a a turning round the axis a a,- for the momentum of 
cohefion of the line FF is FF x F/x EA = F F x EA% 
becaufe F/is equal to E A. Now A O, by the nature of 
the centre of gravity, is equal to the fum of all thefe mo¬ 
menta divided by the pyramid aaD d; that is, by the fum 
of all the F F X F f; that is, by the fum of all the FF x EA. 


Therefore AO == 


fum of F Fx E A* 


which is juft the 


ium of F Fx E A * 
v&lue of the diftance of the centre of percuffion of the 
triangle aaD from A : (See Rotation). Moreover, 
if G be the centre of gravity of the triangle a Da, we lhall 
have D A to G A as the abfolute cohefion to the fum of 
the cOhefions adually exerted in the inftant of fradure ; 
for, by the nature of this centre of gravity, A G is equal to 
fum of F F x E A . . . . ' A 

-- fum of F F " * and he fum ° f FF >< AG 1S 

to the fum of F Fx E A. But the fum of all the lines 
F F is the triangle a D a , and the fum of all the F Fx E A 
is the fum oi all the redangles FF//; that is, the pyramid 
dD a a. Therefore a prifm whofe bafe is the triangle aD a, 
and whofo height is AG, is equal to the pyramid, or will 
exprefs the fum of the adual cohefions ; and a prifm, whofo 
bafe is the fame triangle, and whofo height is D d or D a, 
expreffes the abfolute cohefion. Therefore D A is to G A 
as the abfolute cohefibn to the fum of the adual cohefions. 

Theiefore we have DA : G A = O A : I A. 

Therefore, whatever be the form of the beam, that is, 
-whatever be the figure of its fedion, find the centre of 
ofcillation 0 , and the centre of gravity G of this fedion. 

Can 


I 
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Strength of Call their diftances from the axis of fra&ure o and g. Then 

Alaterials. og . 

A 1 or i =s -j, and the momentum of cohefion is /j x 

o g 

where s is the area of fraCture. 
a 

This index is eafily determined in all the cafes which 
generally occur in practice. In a rectangular beam A I is-fd 
of AD ; in a cylinder (circular or elliptic) AI is Tjths of 
AD, &c. &c. 

In this hypothefis, that the cohefion actually exerted by 
each fibre is as its extenfion, and that the extenfions of the 
fibres are as- their diftances from A (fig. 5. n° 1.), it is plain 
that the forces exerted by the fibres D, E,&c. will be repre- 
fented by the ordinates D d, E c, Sec. to a (traight line A d. 
And we learn from the principles of Rotation that the 
centre of percuffion O is in the ordinate which paffes 
through the centre of gravity of the triangle AD d, or (if 
we confider the whole feCtion having breadth as well as 
depth) through the centre of gravity of the fulid bounded 
by the planes DA, d A; and we found that this point 
O was the centre of effort of the cohefions actually exerted 
in the inftant of fracture, and that I was the centre of an 
equal momentum, which would be produced if all the fibres 
were accumulated there and exerted their full cohefion. 

This confideration enables us to determine, with equal 
facility and neatnefs, the ftrength of a beam in any hypothe¬ 
fis of torces. The above hypothefis was introduced with a 
cautious limitation to moderate flrains, which produced no 
permanent change of form, or no fet as the artilts call it : 
and this fuffices for all purpofes of practice, feeing that it 
would be imprudent to expofe materials to raoie violent 
ftrains. But when we compare this theory with experi¬ 
ments in which the pieces are really broken, confrderable 
deviations may be expected, becaufe it is very probable 
that in the vicinity of rupture the forces are no longer pro. 
g t portional to the extenfions. 

How the That no doubt may remain as to the juftnefs and corn- 
relative pletenefs of the theory, we mull fliow how the relative 
ftrength Itrength may be determined in any other hypothefis. There- 
j” a l r 'ned 2 " ^ 0re iu PP°f e that it has been eftablifhed by experiment on 
by any an y kind matter, that the forces actually exerted in 

other,hypo- the inltant of fraCture by the fibres at D, E, See. are as the 
thefis. ordinates D d', E e , Sec. of any curve line A e’d’. We arc 


curve A e'd’ will be a common parabola, having A B for its Strength of 
axis and A D for the tangent at its vertex. The area Matejd aK 
ADj' will be j-d A D X D d; and in the cafe of a rectan¬ 
gular beam, A O will be itlis A D, and A I will be 3th of 
A D. 

We may obferve here in general, that if the forces 
actually exerted in the inftant of fraCture be as any power q 

A D 

of the diftance from A, the index A I will be = 

Q T* " 

for a rectangular beam, and the momentum of cohefion will 
always be ( csdtrts paribus) as the breadth and as the fquare 
of the depth; nay, this will be the cafe whenever ihe aCtion 
of the fibres D and E is expreffed by any fimilar fuuSium 
of d and x. This is evident to every reader acquainted with 
the fluxionary calculus. 

As faras weean judge from experience,no Ample algebraic 
power of the diftance will exprefs theaCtual cohefions of the 
fibres. No curve which has either AD or AB for its 
tangent will fuit. The obfervations which we made in the 
beginning fhow, that although the curve of fig. 2. muft be 
fenfibly firaight in the vincinity of the points of interfeCi ion 
with the axis, in order to agree with our obfervations which 
fhow the moderate extenfions to be as the extending forces, 
the curve mujl be concave towards the axis in all its attractive 
branches, becaufe it cuts it again. Therefore the curve A e'd 1 
of fig. 5. (n° 1.) muft make a finite angle with AD or A B, 
and it muft, in all probability, be alfo concave towards AD 
in the neighbourhood of d’. It may however be convex in 
fome part of the intermediate arch. We have made ex¬ 
periments on the extenfions of different bodies, and find 
great diverfilies in this refpeCt : But in all, the moderate 
extenfions were as the forces, and this with great accuracy- 
till the body took a fet, and remained longer than formerly 
when the extending force was removed. 

We muft now remark, that this correction of the Galilean 
hypothefis of equal forces was fuggefted by the bending 
which is obferved in all bodies which are drained tranfverfe* 
ly- Becaufe they ate bent, the fibres on the convex fide have 
been extended. We cannot fay in what proportion this ob¬ 
tains in the different fibres. Our molt diftinCt notions of 
the internal equilibrium between the particles render it high¬ 
ly probable that their extenfion is proportional to their 
diftance from the fibre which retains its former dimenfions. 


fuppofed to know the form of this curve, and that of the 
fblid which is bounded by the vertical plane through AD, 
and by the furface which paifes through this curve A e‘ d‘ 
perpendicularly to the length of the beam. We know the 
place of the centre of gravity of this curve furface or folid, 
and can draw a line through it parallel to A B, and cutting 
the furface of fraCture in lome point O. This point is alio 
the centre of effort of all the cohefions actually exerted j 
and the product of A O and of the folid which expreffes 
the actual cohefions will give the momentum of cohefion 

og 

equivalent to the former fs —• Or we may find an index 

A I, by making Ala fourth proportional to the full.cohe- 
lu;n of the i'uif ace of fraCture, to the accumulated actual cohe¬ 
fions, and to AO ; and then f s X ‘ (= A I) will be the 
momentum of cohefion ; and we {hall ftill have I for the 
point in which all the fibres may be fuppofed to exert their 
full cohefion /, and to produce a momentum of cchcfion 
equal to the real momentum of the cohefions aClually exerted, 

and the relative ftrength of the beam will ftill be p =^y-or 

Thus, if the forces be as the fquares of the exten- 
d l 

lions (ftill fuppofed to be as the diftances from A), the 
Vol. XVIII. 


But by whatever law this is regulated, we fee plainly that 
the actions of the ftretched fibres muft follow the propor¬ 
tions of fome function of this diftance, and that therefore 
the relative ftrength of a beam is in all cafes fufceptible of 
mathematical determination. 

We alfo fee an intimate connection between the ftrain and 61 
the curvature. This fuggefted to the celebrated James 
Bernoulli the problem ef the Elastic Curve, i. e. the e i a ft; c 
curve into which an extenftble rigid body will be bent by a curve, 
tranl’verfe ftrain. His folution in the A 3 a Lipfta 1694 
and 1695' s a very beautiful fpecimen of mathematical dif- 
cuffion ; and we recommend it to the perufal of the curious 
reader, fie will find it very pevfpicuoufly treated in the 
fiift volume of his works, publiflied after his death, where 
tire wide fteps which he had taken in his inveftigation are 
explained lo as to be eafily comprehended. Elis nephew 
Dan. Bernoulli has given an elegant abridgment in the 
Pelerfburg Memoirs for 1729. The problem is tor in¬ 
tricate to be fully difeuffed in a work like ours ; but it is 
alfo too intimately connected with our prefent lubjeCl to be 
entirely omitted. We muft content ourfelves with ihowing 
the leading mechanical . roperty of this curve, from which 
the mathematician may Geduceall its geometrical properties. 

When a bar of uniform depth and breadth, and of a given 
length, is bent into an arch of a circle, the ex ten lien of the 
C outer 
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It is not a 


outer fibres i ; > proportional to the curvature; for, becaufe 
the curves formed by the inner and outer fides of the beam 
are fimilar, ti e circumferences are as the radii, and the ra¬ 
th us of tlte inner circle is to the difference of the radii as the 
length of the hater circumference is to the difference of the 
ciicumierci'ces. The difference of the radii is the depth of 
the berm, the d " (Terence of the circumferences is the exten¬ 
sion of the outer fibres, and the inner circumference is fup- 
pofed to be the primitive length of the beam. Now the 
fecond and third quantities of the above analogy, viz. the 
depth and length of the beam, are conftant quantities, as is 
til 1 their produfh Therefore the prod u£t of the inner radius 
and the extet.fion of the outer fibre is alfo a conftant quan¬ 
tity, and the whole extenfion of the outer fibre is inverfely 
as die radius of curvature, or is diredlly as the curvature of 
the bean:. 

The mathematical reader will readily fee, that into what¬ 
ever curve the elaftic bar is bent, the whole extenfion of the 
outer fibre is equal, to the length of a fimilar curve, having 
the fame proportion to the tbicknefs of the beam that the 
length of the beam has to the radius of curvature. 

Now let ADCB (fig. 5. n° 3) be fuch a rod, of uniform 
breadth and thicknefs, firmly fixed in a vertical pofition, and 
bent into a curve AEFB by a weight W fufpended at B, 
and of fuch magnitude that the extremity B has its tangent 
perpendicular to the aiftion of the weight, or parallel to the 
horizon. Suppofe too that the extenfions are proportional 
to the extending forces. From any two points E and F 
draw the horizontal ordinates EG, FH. It is evident 
that the exterior fibres of the fedtions E e and F/ are ftretch- 
ed by forces which are in the proportion of EG to FH 
(thefe being the long arms of the levers, and the equal 
thiekneffes Ef, F/ being the fhort arms). Therefore (by 
the hypothecs) their extenfions are in the fame proportion. 
But becaufe the extenfions are proportional to fome fimilar 
functions of the diftance from the axes of fradlure E and F, 
the extenfion of any fibre in the fection E e is to the contem¬ 
poraneous extenfion of the fimilarly fituated fibre in the 
j'efiion Y f, as the extenfion of the exterior fibre in the 
fection E e is to the extenfion of the exterior fibre in the 
fection F/: therefore the whole extenfion of E e is to the 
whole extenfion of F/as EG to FH, and EG is to FH as 
the curvature in E to the curvature in F. 

Here let it be remarked, that this proportionality of the 
curvature to the extenfion of the fibres is not limited to the 
hypothefis of the proportionality of the extenfions to the ex¬ 
tending forces. It follows from the extenfion in the dif¬ 
ferent left ions being as fome fimilar function of the diftance 
irom the axis of fradture; an aifumption which cannot be 
refufed. 

This then is the fundamental property of the elaftic curve, 
from which its equation, or relation between the abfeiffa 
and ordinate,- may be deduced in the ufual forms, and all its 
other geometrical properties. Thefe are foreign to our 
purpofe ; and we fhall notice only fuch properties as have an 
immediate relation to the drain and ftrength of the dif¬ 
ferent parts of a flexible body, and which in particular ferve 
to explain fome difficulties in the valuable experiments of Mr 
Buffon on the Strength of Beams. 

We obferve, in the nrft place, that the elaftic curve cannot 
be a circle, but is gradually more incurvated as it recedes 
from the point of application B of the draining forces. At 
B it has no curvature; and if the bar were extended be¬ 
yond B there would be no curvature there. In like manner, 
when a beam is fupported at the ends and loaded in the mid¬ 
dle, the curvature is greateft in the middle ; but at the props, 
cr beyond them, if the beam extend farther, there is no 
curvature. Therefore when a beam projecting 20 feet; from 


a wall is bent to a certain curvature at the wall by a weight 
fufpended at the end, and a beam of the fame iizs pi ejecting 
2Q feet is bent to the very fame curvature at the wall by a 
greater weight at 10 feet diftance, the figure and the me¬ 
chanical ftate of tire beam in the vicinity of the wall is dif¬ 
ferent in thefe two cafes, though the curvature at the very 
wall is the fame in both. In the nrft cafe every part of the 
beam is incurvated; in the fecond, all beyond the 10 feet 
is without curvature. In the ftvit experiment the curva¬ 
ture at the diftance of five feet from the wall is ^ths of the 
curvature at the wall; in the fecond, the curvature at the 
fame place is but 4 of that at the wall. This mud weaken 
the long beam in this whole interval of five feet, becaufe 
the greater curvature is the remit of a greater extenfion 
of the fibres. ' 

In the next place, we may remark, that there is a certain 
determinate curvature for every beam which cannot be ex¬ 
ceeded without breaking it ; for there is a certain repara¬ 
tion of two adjoining particles that puts an end to their co- 
hefion. A fibre can therefore be extended only a certain 
proportion of its length. The ultimate extenfion of the outer 
fibres mud bear a certain determinate proportion to its 
length, and this proportion is the fame with that of the 
thicknefs (or what we have hitherto called the depth) to 
the radius of ultimate curvature, which is therefore deter¬ 
minate. 

A beam of uniform breadth and depth is therefore moft 
incurvated where the (train is greateft, and will break in 
the moft incurvated part. But by changing it? form, fo as 
to make the ftrength of its different fedtions in the ratio 
of the ftrain, it is evident that the curva-ure may be the 
fame throughout, or may be made to vary according to any 
law. This is a remark worthy of the attention of the 
watchmaker. The moft delicate problem in pradtical me¬ 
chanics isfo to taper the balance-fpring of a watch that its 
wide and narrow vibrations may be ifochronous. Hooke’s 
principle ut tcnfio fic vis is not fufficient when we take the 
inertia and motion of the fpring itfelf into the account. The 
figure into which it bends and unbends has alfo an influence. 
Our readers will take notice that the artift aims at an ac¬ 
curacy which will not admit an error of 7 -g-|- fftt th, and that 
Harrifon and Arnold have actually attained it in feveral in- 
ftances. The taper of a fpring is at prefent a noftrum in 
the hands of each artift, and he is careful not to impart his 
fecret. 

Again, fince the depth of the beam is thus proportional 
to the radius of ultimate curvature, this ultimate or break¬ 
ing curvature is inverfely as the depth. It may be expreffed 

When a weight is hung on the end of a prifmatic 
beam, the curvature is nearly as the weight and the length 
diredtly, and as the breadth and the cube of the depth in¬ 
verfely; for the ftrength is =/-AfL. Let us fuppofe that 

3 1 

this produces the ultimate curvature Now let the beam 
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be loaded with a fmaller weight nv, and let the curvature 


duced be C, we have this analogy /, 
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It is evident that this is alfo true of a beam 


fupported at the ends and loaded between the props ; and. 
we fee how to determine the curvature in its different parts, 
whether arifing from the load, or from its own weight, or 
from both. 

When a beam is thus loaded at the end or middle, the 

loaded 


/ 



Strength of loaded point is pulled down, and the fpace through which 
Materials, it drawn may be called the deflection. This may be 
confideredas the fub-tenfe of the angle of contaX, or as the 
Dtfle&ion. verfed fine of the arch into which the beam is bent, and is 
therefore as the curvature when the length of the arches is 
given (the flexure being moderate), and as thefquare of the 
length of the arch when the curvature is given. The de¬ 
flexion therefore is as the curvature and as the fquare of 

3 / iv 

the length of the arch jointly ; that is, as~ ^^" X /’, or as 

a ft <w , 

* ■ - ■. The deflexion from the primitive lhape is there- 
J b d* 

fore as the bending weight and the cube of the length di- 
reXly, and as the breadth and cube of the depth inverfely. 

In beams juft ready to break, the curvature is as the 
depth inverfely, and the defleXion is as the fquare of the 
length divided by the depth ; for the ultimate curvature at 
the breaking part is the fame whatever is the length ; and 
in this'cafe the defleXion is as the fquare of the length. 
Thetheo- We have been the more particular in our conftderation 
remsrtfult- of this fubjeX, becaufe the rewriting theorems afford us the 
ing from fined methods of examining the laws of corpufcular aXion, 
aff'rd'uie 1 t ^ lat: ,s > f° r difeovering the variation of the force of cohefion 
fineft me- 1*7 a change of diftance. It is true it is not the atomical 
thods of ex- law, or Htlarchic Princifle as-it may juftly be called, 
amining which is thus made acceffible, but the fpecific law of the 
the laws of particles of the fubftance or kind of matter under examina- 
torpufcular t j orli But even this is a very great point; and coinciden- 
lon ' ces in this refpeX among the different kinds of matter are 
of great moment. We may thus learn the nature of the 
corpufcular aXion of different fubftances, and perhaps'ap¬ 
proach to a difeovery of the mechanifm of chemical affini¬ 
ties. For that chemical aXions are infenfible caufes of local 
motion is undeniable, and local motion is the province of 
mechanical difeuffion; nay, we fee that thefe hidden 
changes are produced by mechanical forces in many impor¬ 
tant cafes, for we fee them promoted or prevented by means 
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niufes of Europe. The cycloid, the catenaua, the cladic Srrcngfh <>f 
curve, the velaria, the cauftics, were reckoned an abundant 


recompence for much ftudy ; and James Bernoulli requefted, 
as an honourable monument, that the logarithmic fjural 
might be inferibed on his tombftone. The reward for the 
ftudy to which we now prefume to incite the mathemati¬ 
cians is the almoft unlimited extenfion of natural fcience, 
important in every particular branch. To go no further 
than our prefent fubjeX, a great deal of important praX.- 
cal knowledge rdpeXing the ftrength of bodies is derived 
from the Angle obfervation, that in the .moderate exten- 
fions which happen before the parts are overftrained. the 
forces are neatly in the proportion of the extenfions or fepa- 
rations of the particles. To return to our fubjeX. _ yet 
James Bernoulli in his fecond differtation on the elaftic Bernoulli 
curve, calls in queftion this law, and accommodates his in- 
veftigation to any hypothefis concerning the relation cf the ^5 
forces and extenfions. He relates fome experiments of 
lute firings where the relation was coniiderably diffejent. 

Strings of three feet long, 

Stretched by 2, 4, 6, 8, to pds. 

Were lengthened 9, 17, 23, 27, 3 ° lines. ^ 

But this is a moft exceptionable form of the experiment. The 
firings were twifted, and the mechanifm of the extenfions is 
here exceedingly comjflicated, combined with compreflions 
and with tranfverfe twills, &c. We made experiments on fine 
flips of the gum caoutchouc, and on the juice of the berries 
of the white bryony, of which a Angle grain will draw to a 
thread of two feet long, and again return into a perfeXly 
round fphere. We meafured the diameter of the thread by a 
microfcope, with a micrometer, and thus could tell ir, every 
flate of extenfion the proportional number of particles in the 
leXions. We found, that though the whole range in which 
the diftance of the particles was changed in the proportion 
of 13 to 1, the extenfions did not fcnfibly deviate from the. 
proportion of the f rees. The fame thing was obferved in 
the caoutchouc as long as it perfeXly recovered its firft di- 
menfions. And it is on the authority of thefe experiments 


purely mechanical. The converfion of bodies into elaftic 
vapour by heat can at all times be prevented by a Jufficient 
external preffure. A flrong folution of Glauber’s fait will 
congeal in an inftant by agitation, giving out its latent 
beat; and it will remain fluid for ever, and return its latent 
heat in a clofe veffel which it completely fills. Even wa¬ 
ter will by fuch treatment freeze in an inftant by agitation, 
or remain fluid for ever by confinement. We know that 
heat Is produced or extricated by friXion, that certain 
compounds of gold or filver with faline matters explode 
with irrefiftible violence by the fmalleft preffure or agita¬ 
tion. Such faXs fhould roufe the mathematical phiiofo- 
pher, and excite him to follow out the conjectures of the il- 
luflrious Newton, encouraged by the ingenious attempts of 
Bofcovich; and the proper beginning cf this ftudy is to 
attend to the laws of attraXion and repulfion exerted by 
the particles of cohering bodies, difcoverable by experiments 
made on their aXual extenfions and compreflions. The ex¬ 
periments of Ample extenfions and compreflions are quite 
infufficient, becaufe the total ftretching of a wire is fo fmall 
a quantity, that the miflake of the r oooth part of an inch 
occafions an irregularity which deranges any progieffion 
fo as to make it ufelefs. But by the bending of bodies,a 
difteniion of-yg-^th of an inch may be eafily magnified in 
the defleXion of the fpring ten thoufand times. We 
know that the invefligation is intricate and difficult, but net 
beyond the reach, of our prefent mathematical attainments ; 
and it will give very fine opportunities of employing all the 
addrefs of analyfis. In the laft century and the beginning of 
the prefent this was a fufficier.t excitement to the firft ge~ 


that we prefume to announce this as a law of nature. 7 * 

Dr Robert Hooke was undoubtedly the firft who attend- 
ed to this fubjeX, and affirmed this as a law of nature, 

Mariotte indeed was the firft who exprefsly ufed it for deter- j> r Hooke, 
mining the ftrength of beams: this he did about the year 
1679, correXing the fimple theory of Galileo. Leibnitz 
indeed, in his differtation in the Afta Eruditorum 1684 de 
Rejiftsntia Solidorum, introduces this confederation, and wifhes 
to be confidered as the difeoverer ; and he is always acknow¬ 
ledged as fuch by the Bernoullis and others who adhered 
to his peculiar doXrines. But Moriotte had publifhed the 
doXrine in the moft exprefs terms long before ; and Bu'.finge’ , 
in the Comment. Petropol. 1729, completely vindicates his 
claim. But Hooke was unquellionably the difeoverer of this 
law. It made the foundation of his theory-of fprings, announ¬ 
ced to the Royal Society about the year 1661, and read in 
1666. On this occasion he mentions many things on the 
ftrength of bodies as quite familiar to his thoughts, which 
are immediate deduXions from this principle; and among 
thefe all the faXs which John Bernoulli fo vauntingly adduces 
in fupport of Leibnitz’s finical dogmas about the force of bo¬ 
dies in motion ; a doXrine which Hooke might have claimed , 
as his own, had he not perceived its frivol us inanity. „ 

But even with this firft correXion of Marriotte, the rr.e- j 

chanifm of tranfverfe flrain is nc? fully nor juftly explain- byMari- 
ed. The force aXing in the direXion BP (fig. 5. n° 1.), and otte it doe* 
bending the body ABCD, not only ftretches the fibres on notproper- 
the fide oppofite to the axis of fraXure, but compreffes the *7 explain 
fide AB, which becomes concave by the drain. Indeed it 
cannot do the one without doing the otner: For in order traiifver'e 

C 2 to flraia, 
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Strength of to ftretch the fibres at D, there mud be fome fulcrum, fome 
M.ucn- th. fuppprt, on which the virtual lever BAD may prefs, chat 
it may tear afunder the llretched fibres. This tu'.crum 
mud luftain both the preffure arifing from the cohefion of 
the diftended fibres, and alfo the action of the. external 
force, which immediately tends to caufe the prominent 
part of the beam to Hide along the fedtion D A. Let BAD 
(fig. 5. n° 1.) be confidered as a crooked lever, of which 
A is the fulcrum. Let an external force be applied at B 
in the direction B P, and let a force equal to the accumu¬ 
lated cohefion of A D be applied at O in the direction op. 
pofite to A B, that is, perpendicular to A O ; and let thefe 
two forces be iuppoled to balance each other by the inter¬ 
vention of the lever. In the firtt place, the force at O mud 
be to the force at B as Ail to AO: Therefore, if we make 
AK equal and oppolite m AO, and AL equal and oppofite 
to AB, the common principles of mechanics inform us 
that the fulcrum A is affedted in the fame manner as if the 
two forces AK and AL were immediately applied to it, 
the force AK being equal to the weight P, and AL equal 
to the accumulated cohelion actually exert.d in the indant 
ofiradture. The fulcrum is therefore really preifed in the 
direction AM, the diagonal of the parallelogram, anj it 
muit refid in the direction and with the force MA ; and 
this power of relidance, this lupport, mud be furniihed by 
the repulfive forces exerted by thofe particles only which are 
in a date of adlual comprellio.j. The force AK, which is 
equal to the external force P, mud be refilled in the direc¬ 
tion KA by the lateral cohefion of the whole particles 
between D and A (the particle D is not only drawn 
forward but downward). This prevents the part CDAB 
from Aiding down along the iedtion DA. 

This is tally verified oy experiment. If we attempt to 
break a long flip of cork, 


. 
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a long flip of cork, or any fuch very comprefllble 
we always oblerve it to bulge out on the concave 
fore it cracks on the other tide. If it is a body of 
fibrous or foliated texture, it feldom tails fpLntering off on 
the concave fide ; and in many cafes this ipliatering is very 
deep, even reaching half way through the piece. In hard 
and granulated bodies, fuch as a piece of freedone, chalk, 
dry clay, fugar, and the like, we generally fee a conliderable 
fplinter or Ihiver fly off from the hofiow fide. If the frac¬ 
ture be (lowly made by a force at B gradually augmented, 
the formation of the lplinter is very diftindtly feen. It 
forms a triangular piece like alb, which generally breaks 
in the middle. We doubt not but that attentive obferva- 
tion would thow that the direction of the crack on each 
fide of I is not very different from the diredtion AM and 
its correfpondent on the other fide. This is by no means a 
circumdance of idle curiolity, but intimately connected with 
. the mechanifm of cohefion. 

nfrc jes- Let us fee what confequences refult from this date of the 

ccs refult- cafe refpedting the Ifrengtii of bodies. Let DiKC (fig. 6.) 
mg fro n reprefent a vertical Iedtion of a prifm of compreffible mate- 
“rials, fuch as a piece of timber. Suppofe it loaded witii a 
1 c c ' weight P hung at its extremity. Suppofe it of fuch a con- 
itiuiuon that all the fibres in AD are in a date of dilata¬ 
tion, while thofe in A £. are in a Hate of compretfion. In 
the inltant of fracture die particles at D and E are wiih-held 
by forces D cl, E e, and the par ticles at a and E repel, re- 
fi.t, or lupport, with forces a a 1 , E s. 

Borne line, tuch as d s A s will limit all thefe ordinates, 
V.hich reprelent tire forces adtually exerted in the indant of 
fradture. Ii the forces are as the extenlions and comprei- 
Eons, as we have great reafon to believe, d e A and A * <t 
will be two ltraighi lines. They wdt form one lliaight line 
4 ox », it the forces which refill « certain dilatation aic equal 
to tie terces which refill an equal compreffion, £ut thisis 


quite accidental, and is not dridtly true in any body. In 
mod bodies which have any confiderable firmnefs, the com- 
preflions made by any external force are not lb great as the 
dilatations which the fame force would produce ; that is, 
the repulfions which are excited by any fuppofed degree of 
compreffion are greater than the attradtions excited by the 
fame degree of dilatation. Hence it will generally follow, 
that the angle d AD is lefs than the angle ef A a, and the 
ordinates D d, E e, 8cc. are iels than the correfponding or¬ 
dinates a <P, E ,, &c. 

But whatever be the nature of the line d A S', we are cer¬ 
tain of this, that the whole area AD d is equal to the whole 
area A a S': for as the force at B is gradudly increafed, a. id 
the parts between A and D are more extended, and greater 
cohefive forces are excited, there is always fuch a degree of 
repulfive forces excited in the panicles between A and a 
that the one fet precisely balances tne other. The lorce at 
B, ailing perpendicularly to AB, his no tendency to puih 
the whole piece clul'er on the part next the wail or to pull 
it away. The fum of the attractive and repulnve force, 
adtually excited mud therefore oe equal. Thefe funis are 
represented by the two triangular areas, which are therefore 
equal. 

Tbe greater we fuppofe the repulfive forces correfpond¬ 
ing to any degree ol compreffion, in comparifon with the 
attiadtive forces correlponaing to the fame degree of exten- 
fion, the (mailer will A a be in the comparifon of AD. In a 
piece of cork or fponge, A a may chance to be equal to 
AD, or even to exceed it; but in a piece of marble, A a 
will perhaps be very farad in companion of AD. 

Now it is evident that the repulfive forces excited be¬ 
tween A and a have no (hare in preventing the fradture. 
They rather contribute to it, by furnilhmg a fulcrum to 
the lever, by whofe energy tbe cohefion of the particles in 
AD is overcome. Hence we fee an important confequence 
of the compi edibility of the body. Its power Or redding 
this tranfverfe drain is diminithed by it, and fo much tne 
more dimithed as the fluff is more compreffible. 

This is fully verified by fome very curious experiments 
made by Du Hamel. He look 16 bars of willow 2 feet 
long and i an inch fquare, and fupporting them by props 
under the ends, he broke them by weights hung on tiie 
middle. He broke 4 ot them by weights of 40, 41, 47, 
and 52 pounds: the mean is 45. He then cut 4 of diem 
■fd through on the upper fide, and filled up the cut with a 
thin piece of harder wood (tuck in pretty tight. Thefe 
were broken by 48, 54, 50, and 52 pouuds; the mean of 
which is 51. He cut other four i through, and they were 
broken by 47, 49, 50, 46; the mean of which is 48. The 
remaining tour were cut fos; and their mean drength was 42. 

Another fet of his experiments is dill more remarkable. 

Six battens of willow 36 inches long and ly fquare Were 
broken by 525 pounds at a medium. 

Six bars were cut fd through, and the cut filled with a 
wedge of hard wood duck in with a little force : thefe broke 
with 551 

Six bars were cut half through, and the cut was filled in 
the fame manner : they broke with 542. 

Six bars were cut |ths through: thefe broke with 530. 

A batten cut |ths through, and loaded till nearly broken, 
was unloaded, and the wedge taken out of the cut. A 
thicker wedge was put in tight, fo as to make the batten 
tlraight again by tiding up the fpace left by the compref¬ 
fion of the wood : this batten broke with 577 pounds. 

From this it is plain that more than yds of the thicknefs 
(perhaps nearly |tbs) contributed nothing to the drength. 

The point A is tilt centie of fradture in this cate; and 
in order lo eftimate fife drength of the piece, we may fup- 
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Strength of pofe that the crooked lever virtually concerned in the ftrain 
Materials, is DAB. We mult find the point I, which is the centre 
of effort of all the attractive forces, or that point where the 
full cohefion of AD mull be applied, fo as to have a mo¬ 
mentum equal to the accumulated momenta of all the varia¬ 
ble forces. We mull in like manner find the centre of effort i 
of the repulfive or fupporting forces exerted by the fibres 
lying between A and a. 

It is plain, and the remark is important, that this laft 
centre of effort is the real fulcrum of the lever although A 
is the point where there is neither exteniion nor coniraciion; 
for the lever is fupported in the fame manner as if the repul- 
fft.ns of the whole line A a were exerted at that point. There¬ 
fore let S teprelent the furface of frafture from A to D, and 
f reprefcnt the abfolute cohefion of a fibre at D in the in- 
flam of frafture. We fhallhave f S X I +<=/>/, or/: I 
4 - i fo : p ; that is, the length AB is to the diftance be¬ 
tween the two centres of effort I and i, as the abfolute cohe¬ 
fion of the l'eCtion between A and D is to the relative 
llrength of the feCtion. 

It would be perhaps more accurate to make A I and A i 
equal to the biftances of A irom the horizontal lines paffing 
through the centres of gravity of the triangles d A D and 
6 ' A a. It is only in this conftruftion that the points I 
and i are the centres of real effort of the accumulated at¬ 
tractions and repulfions. But I and i, determined as we 
have done, are the points where the full, equal, actions may 
be all applied, fo as to produce the fame momenta. The 
final reiults are the fame m both cafes. The attentive and 
duly informed reader will fee that Mr Bulfinger, in a very 
elaborate differ tation on the llrength of beams in the Com¬ 
ment. PetropoiUan. 1729, has committed feveral miltake, in 
lr.s ellim.mon of the actions of the fibres. We mention this 
becaufe his reafonings are quoted and appealed to as autho¬ 
rities by Mufchenbroek and other authors o: note. The 
iubjcCt has been confidered by many authors on the conti¬ 
nent. We recommend to the readei’s perutal the very mi¬ 
nute difeuffions i;i the Memoirs of the Academy of Paris for 
1702 by Varignon, the Memoirs for 1708 by Parent, and 
particularly that of Coulomb in the ILm. far let S$avans 
Etrangers , tom. vii. 

It is evident, from what has been Did above, that if S 
and s reprefcnt the fuifaces of the feel ions above and below 


A, and if Gand^ ait the dillanccs of their centres of gravity 
from A, and O and 0 the ditiances of their centres U ofcil¬ 
lation, and D and d their whole depths, the momentum of 
/S-G -0 f 5.2.0 


cohefion will be- 


If (as is mod likely) the forces are proportional to the 
extensions and comprelfions, the dillances AI and Ai, which 
GO g.o 

are refpeCtively = -jy- and —, are refpedtively = j D A, 


and •} a A ; and when taken together are — D a. If, 
moreover, the extenfions are equal to the com pro Hi., ns in the 
inllant of lradlure, and the body is a red angular prilm like 
a common joifl or beam, then D A and A A me alio 
equal; and therefore the momentum of cohefion is fb x id 

, f bcl2 

X y — -T~t = fb d x {■ d — p l. Hence we obtain 


this analogy, “ Six times the length is to the depth as the 
abfolute cohefion ot the fiction is to its relative ftrengtfv' 
This conic- Thus we lee that the comprcffii-ility of bodies has a very 
qucncc far- g re ^ influence on their power of Withftanding a tranfverie 
thcrex- ftrain. We fie that in this moft favourable fuppofition of 
plained. equal dilatations and compreflions, the llrength is reduced to 
one h df of the value of what it would h ve been had 
the body been incompreftiDle. This is by no means 
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obvious ; for it does not readily appear how compreffibi- Strength of 
lity, which does not diminiih the cohefion of a lingle Maten aM 
fibre, fhould impair the llrength of the whole. The 
reafon, however, is fufficiently convincing when pointed 
out. In the inffant of frafture a fmaller portion of the fec- 
tion is adually exerting cohefive forces, while a part of it is 
only ferving as a fulcrum to the lever, by whofe means the 
ftrain on the fefiion is produced. We fee too that this 
diminution of llrength does not fo much depend on the fen- 
fible coropreflrbilit)a as on its proportion to the dilatability 
by equal forces. When this proportion is final], A A is 
fmall in companion of AD, and a greater portion of the 
whole fibre is exerting attractive forces. The experiments 
already mentioned of Du Hamel de Monceau on battens of 
willow fhow that its compreffibility i> nearly equal to its di- 
latabilfty. But the cafe is not very different in tempered 
Heel. The famous Harrilon, in the delicate experiments 
which he made while occupied in making his longitude 
watch, difeoveved that a rod of tempered fteel was nearly as 
much diminifhed in its length as it was augmented by the 
fame external force. But it is not by any means certain 
that this is the proportion of dilatation and cornprefiion 
which obtains in the very inllant of fraffurc. We rather 
imagine that it is not. The forces are nearly as the dilata¬ 
tions till very near breaking ; but we think that they dimi¬ 
niih when the body is juft going to break. But it feems 
certain that the forces which refill compiellion increafe falt¬ 
er than the compreffions, even before frafture. We know 
inconteftably that die ultimate refiftances to cornprefiion are 
infuperable by any force which we can employ. The re¬ 
pulfive forces therefore (in their whole extent) increafe fafter 
than the compreffions, and are exprelfed by an afiymptotic 
branch of the Bolcovician curve formerly explained. It is 
therefore probable, efpecialiy in the more Ample i'ubfbnce-, 
that they increafe falter, even in fnch comprelfions as fre¬ 
quently obtain in the breaking of hard b dies. We arc 
diipofed to think that this is always the cafe in fuch bodies 
as co not fly off in fplinters on the concave lide ; but this 
muft be underftood with the exception of the permanent 
changes which may he made by cornprefiion, when the bo. 
die, are crippled by it. This always incicale-. the compref- 
iii n 1 licit, and caufes the neutral point to fliift ltiil more to¬ 
wards D. The eifeft of this is fometimes vei y great and fatal. 

Experiment alone can help us to di.cover the proporuon 
between the dilatabiiity and compreffibility of bodies. The 
ftrain now under confideration feems the bell calculated lor 
this relearth. Thus if we find that a piece of wood an inch 
fquaie requires 12,000 pounds to tear it afunder by a direct 
pull, and that 200 pounds will break it trainee; fely by act¬ 
ing 10 inches from the feftion of frafture, ve mult con¬ 
clude that the neutral point A is in the middle of the depth, 
and that the attradfive and repulfive forces are equal. Any 
notions that we can form of the conftitution of fuch fibrous 
bodies as timber, make us imagine that the fetfille compief- 
fions, includii g what arifes from the bending up of the eom- 
preiled fibres, is much greater than the real corpui'cuiar ex- 
tenlions. One may get a general conviftion of this unex- 
pedted prop< fition by reflefting on what mull happen du¬ 
ring the frafture. An undulated fibre can only be drawn 
firelight, and then the corpufcul ir extenfion begins; but it 
may be bent up by cornprefiion to any degree, the corpuf- 
cular cornprefiion being little affefted all die while. Tins 
oblervation ft very important ; and though the forces of 
corpufcul.:r repulfiun may be aknoft infuperable by any com- 
preffion t.,at we can empl y, a fenfible cornprefiion may be 
produced by to. ms not enormous, jfufficient to cripple the 
beam Oi this we fhall fee very important inflances after¬ 
wards. 

It 
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Itrength a? It defervgs to be noticed, that although the relative 
Materia ls, ftrength of a prifmatic folid is extremely different in the 
77 three hypothefes now confidered, yet the proportional 
The pro- fbrengths of different pieces follow the lame ratio ; namely, mattes with the 
portio ial the jireft ratio of the breadth, the direft ratio of the fquare 
different 8 °* t ^ le depth, and the inverfe ratio of the length. In the firft 
pieces fol- hypothecs (of equal forces) the ftrength of a rectangular 

lowthe fbd * . . 

fame ratio, beam was 7-5 in thfe feeond (ofattraaive forces propor- 

2 l 

fbd 1 . 

tional to the extenfions) it was ~f]~ > ar) d in the third (equal 

attractions and repulfions proportional to the extenfions and 

f±L, or more generally^., where 
6 1 ml 


compreffions) it was J 


78 


m expreffes the unknown proportion between the attractions 
and repulfions correfponding to an equal extenlion. and com- 
preffion. 

Hence we derive a piece of nfeful information, which is 
ftrength of confirmed by unexcepted experience, that the ftrength 
a *”j Ce v e ~ °f a piece depends chiefly on its depth, that is, on that di- 
ly on it 3 leI_ mention which is in the direction of the ftrain. , A bar of 
timber of one 'inch in breadth and two inches in depth is 
four times as ftrong as a bar of only one inch deep, and it 
is twice as ftrong as a bar two inches broad and one deep ; 
that is, a joift or lever is always ftrongeft when laid on its 
edge. 

There is therefore a choice in the manner in which the 
cohefion is oppofed to the ftrain. The general aim muft be 
^he manner t0 P ut t b e centre of effort I as far from the fulcrum or the 
in which neutral point A as poffible, fo as to give the greateft energy 
the cohe- or momentum to the cohefion. Thus if a triangular bar 
fion is op- ■ projecting from a wall is loaded with a weight at its extre- 
t0 it will bear thrice as much when one of the fides is 

t e ram. n pp ermo g. as w hen it is undermoft. The bar of fig. 5. n° 2. 

would be three times as ftrong if the fide AB were upper- 
mod and the edge DC undermoft. 

' Hence it follows that the ftrongeft joift that can be cut 
out of a round tree is not the one which has the greateft 
quantity of timber in it, but fuch that the produCl of its 
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quantity of breadth by the fquare of its depth {hall be the greateft pof- 
timber. ' fible. Let ABCD (fig. 7.) be the feCtion of this joift in- 
fcribed in the circle, AB being the breadth and AD the 
depth. Since it is a rectangular feCtion, the diagonal BD 
is a diameter of the circle, and BAD is a right angled tri¬ 
angle, Let BD be called a, and BA be called x; then 
AD is = V — x*. Now we muft have AB X AD’, 


or » X — x 1 , or a % x—x 


3 , a maximum. Its fluxion 


a 2 x —gx l x muft be made zs o, of a 2 3 **, or x 2 =__ 

3 

If therefore we make DE = DB, and draw EC perpen¬ 
dicular to BD, ic will cut tbe circumference in the point C, 
which determines the depth BC and the breadth CD. 

Becaufe BD : BC = CD : CE, we have the area of the 
feCtion BC CD — BD'CE. Therefore the different fec- 
tions having the fame diagonal BD are proportional to 
their heights CF. Therefore the feCtion BCDA is lefs 
than the feCtion B c D a, whofe four Tides are equal. The 
jmft fo ihaped, therefore, is both ftronger, lighter, and 
cheaper. 

The ftrength of ABCD is to that of a B c D as 10,000 
to 9186, and the weight and expence as 10,000 to 10,607 > 
ihilid rod f° that ABCD is preferable to a B t D in the proportion of 
containing 10,607 to 9186, or nearly 115 to ico. 

the fame From the 1 .me principles it follows that a hollow' tube is 
quantity of ft ron g er than a folid rod containing the fame quantity of 
matter. Let. fig. 8. reprefent the feCtion of a evlindric 
tube, of which AF and BE are the exterior and interior 


81 

A hollow 
♦nbe ftrong- 
erchan a 


Jaaatter, 


diameters and C the centre. Draw BD perpendicular to Strength «f 
BC, and join DC. ■ Then, becaufe BD’rrCD*—CB l , 

BD is the radius of a circle containing the fame quantity of 
mattes with the ring. If we eftimate the ftrength by the 
firft hypothefis, it is evident that the ftrength of the tube 
will be to that of the folid cylinder, whofe radius is BD, as 
BD* x AC to BD* x BD ; that is, as AC to BD : for 
BD* expreffes the cohefion of the ring or the circle, and 
AC and DB are equal to the diftances of the centres of ef¬ 
fort (the fame with the centres of gravity) of the ring and 
circle from the axis of fraCture. 

The proportion of thefe ftrengths will be different in the 
other hypothefes, and it is not eafily expreffed by a general 
formula ; but in both it is ftill more in favour of the ring or 
hollow tube. 

The following very Ample folution will be readily un- 
derftood by the intelligent reader. Let O be the centre of 
ofcillation of the exterior circle,© the centre of ofcillation 
of the inner circle, and w the centre of ofcillation of the 
ring included between them. Let M be the quantity of 
furface of the. exterior circle, m that of the inner circle, and 
fx that of the ring. 

TTT , ^ M-FO—rF. 5 FC*+EC* 

We have r <w — -———-—, —-—,- > and 


the ftrength of the ring 


_/> 


X F • 


4 FC 

and the ftrength of 


the fame quantity of matter in the form of a folid cylinder 
is/ ^ x -g- BD ; fo that the ftrength of the ring is to that of 
the folid rod of equal weight as F w to £ B D, or nearly as 
FC to BD. This will eafily appear by recollecting that 
- fum of p . r* 

--(fee Rotation ), and that the mo- 


FO is = 


m 


FC 


mentum of cohefion is 


f m’FC ■ F a _ f m • F 0 

2FC “ 2 


for the inner 


circle, &c. 

Emerfon has given a very inaccurate approximation to 
this value in his Mechanics, 4x0. 

This property of hollow tubes is accompanied alfo with And more, 
greater ftiffnefs ; and the fuperiority in ftrength and ftiffnefs 
is fo much the greater as the furrounding {hell is thinner in, 
proportion to its diameter. 

Here we fee the admirable wifdom of the Author of Hence the 
nature in forming the bones of animal limbs hollow. The wifdom of 
bones of the arms and legs have to perform the office of 3e- G °d in 
vers, and are thus oppofed to very great tranfverfe ftrains. By ^eToncs 
this form they become incomparably ftronger and ftiffer, ^.hollow. 
and giye more room for the infertion of mufcles, while they 
are lighter and therefore more agile; and the fame Wif¬ 
dom has made ufe of this hollow for other valuable purpofes 
of the animal economy. In like manner the quills in the 
wings of birds acquire by their thinnefs the very great 
ftrength which is neceffary, whfie they are fo light as to 
give fufficient buoyancy to the animal in the rare medium 
in which it muft live and fly about. The llalks of many 
plants, fuch as all the graffes, and many reeds, are in like 
manner hollow, and thus poffefs an extraordinary ftrength. 

Our beft engineers now begin to imitate nature by making 
many parts of their machines hollow-, fuch as their axles of 
caft iron, &c.; and the ingenious Mr Kamfden now makes 
the axes and framings of his great aftronomical inftruments 
in the fame manner. 

In the fuppofition of homogeneous texture, it is plain 
that the fraCture happens as foon as the particles at D"are 
kparated beyond their utrooft limit of cohefion. This is a 
determined quantity, and the piece bends till this degree of 
extenfion is produced in the outermoft fibre. It follows, 
that the fmaller we fuppofe the diftance between A and D, 

, the 
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Strength of the greater will be the curvature which the beam will ac- 
Materials, quire before it breaks. Greater depth therefore makes a 
beam not only ftronger but alfo differ. But if the parallel 
fibres can Aide on each other, both the ftrength and the 
ftiffnefs will be diminilhed. Therefore if, inftead of one 
beam D a KC, we fuppole two, DABC and A a KB, not 
cohering, each of them will bend, and the extenlion oF the 
fibres AB of the under beam will not hinder the compref- 
fioii of the adjoining fibres AB of the upper heam. The 
two together therefore will not be more than twice as 
be formed, firong as one of them (fuppofmg DA = A a) inftead of 
being four times as ftrong; and they will bend as much as 
either of them alone would bend by half the load. This 
may be prevented, if it were pofltble to unite the two beams 
all along the Team AB, fo that the one {hall not Aide on the 
other. This may be done in fmall works, by gluing them 
together with a cement as ftrong as the natural lateral co- 
hefion of the fibres. If this cannot be done (as it cannot- 
in large works), the Aiding is prevented by joggling the 
beams together ; that is, by cutting down feveral reCtangu- 
lar notches in'the upper fide of the lower beam, and making 
fimilar notches in the under fide of the upper beam, and 
filling up the fquare fpaces with pieces of very hard wood 
firmly driven in, as reprefented in fig. 9. Some employ 
iron bolts by way of joggles. But when the joggle is much 
harder than the wood into which it is driven, it is very apt 
to work loofe, by widening the hole _ into which it is lod¬ 
ged. The fame thing is fometimes done by fcarfir.g the one 
upon the other,as reprefented in fig. 9*(n° 2.); but this waftes 
more timber, and is not fo ftrong, becaufe the mutual hooks 
which this method forms on each beam are very apt to tear 
each other up. By one or other of thefe methods, or fome- 
thing fimilar, may a compound beam be formed, of any 
depth, which will be almoft as (tiff and ftrong as an entire 
piece. 

On the other hand, we may combine ftrength with pli- 
ablenefs, by compoling our beam of feveral thin planks laid 
on each other, till they make a proper depth, and leaving 
them at full liberty to Aide on each other. It is in this 
manner that coach-fprings are formed, as is reprefented in 
fig. xo. In this affemblage there muft be no joggles nor 
bolts of any kind put through the planks or plates ; for 
this would hinder their mutual Aiding. They muft be 
kept together by (traps which furround them, or by fome- 
thing equivalent. 

The preceding obfervations fhow the propriety of fome 
maxims of conftruCtion, which the artifts have derived from 
long experience. 

Thus, if a mortife is to be cut out of a piece which is ex- 
pofed to a crofs (train, it Ihould be cut out from that fide 
which becomes concave by the (train, as in fig. xi. but by 
no means as in fig. 12. 

If a piece is to be ftrengthened by the addition of ano¬ 
ther, the added piece muft be joined to the fide which 
grows convex by the (train, as in fig. 13. and 14. 

Before we go any farther, it will be convenient to recal 
the reader's attention to the analogy between the (train on 
a beam projecting from a wall and loaded at the extremity, 
and a beam fupported at both ends and loaded in fome in¬ 
termediate point. It is fufficient on this occafion to read 
attentively what is delivered in the article Roof, n° 19.— 
We learn there that the ftrain on the middle point C (%. 
14. of the prefent article) of a rectangular beam AB, fup¬ 
ported on props at A and B, is the fame as if the part CA 
projected from a wall, and were loaded with the half of the 
■weight W fufpended at A. The monuraentum of the ftrain 
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is therefore i W x i AB, = W x £ AB = p | /, or 


Pi 


The momentum of cohefion muft be equal to this in every Strength o£ 
hypothesis. ‘ Materials. 

Having now confidered in fufficient detail the circum- 
ftances which affeCt the ftrength of any feCtion of a folid 
body that is (trained tranfverfely, it is neeeffary to take no¬ 
tice of fome of the chief modifications of the ftrain itfelf. 

We (hall confider only thofe that occur moil frequently in 
our conftruCtions. 

The ftrain depends on the external force, and alfo on the 
lever by which it afts. , 87 

It is evidently of importance, that fince the ftrain is ex- The ftrain 
erted in any feCtion by means of the cohefion of the parts ^™^ r ° n 
intervening between the feCtion under confideration and the £* rce " 
point of application of the external force, the body muft be 
able in all thefe intervening parts to propagate or excite the , 
ftrain in the remote feCtion. In every part it muft be able 
to refift the ftrain excited in that part. It (hould therefore 
be equally ftrong ; and it is ufelefs to have any part'ftrong- 
er, becaufe the piece will neverthelefs break where it is not 
ftronger throughout; and it is ufelefs to make it ftronger 
(relatively to its ftrain) in any part, for it will neverthelefs 
equally fail in the part that is too weak. 

Suppofe then, in the firft place, that the ftrain arifes 
from a weight fufpended at one extremity, while the other 
end is firmly fi-ced in a wall. Suppofing alfo the crofs lec¬ 
tions to be all rectangular, there are feveral ways of (haping: 
the beam fo that it lhall be equally ftrong throughout. 

Thus it may be equally deep in every part, the upper and 
under Airfares being horizontal planes. The condition will 
be fulfilled by making all the horizontal feCtions triangles, 
as in fig. 15. The two fides are vertical planes meeting in 
an edge at the extremity L. For the equation exprefling the 
balance of drain and ftrength \%plzzfbd 1 . Therefore 
fince d 1 is the fame throughout, and alfo p, we muft have 
fb = !,andb (the breadth AD of any feCtion ABCD) 
muft be proportional to / (or AL), which it evidently is. 

Or, if the beam be of uniform breadth, we muft have d* 
everywhere proportional to /. This will be obtained by 
making the depths the ordinates of a common parabola, of 
which L is the vertex and the length is the axis. The 
upper or under fide may be a ftraigbt line, as in fig. 16. or 
the middle line may be ftraight, and then both upper and 
under furfaces will be curved. It is almoft indifferent what 
is the (hape of the upper and under furfaces, provided the 
diftances between them in every part be as the ordinates of 
a common parabola. 

Or, if the feCtions are all fimilar, fuch as circles, fquares, 
or any other fimilar polygons, we muft have d 5 or b 3 pro¬ 
portional to /, and the depths or breadths muft be as the or¬ 
dinates of a cubical parabola. 8# 

It is evident that thefe are alfo the proper forms for a An d on tke 
lever moveable round a fulcrum, and aCted on by a force at * orm of the 
the extremity. The force comes in the place of the weight which. 17 
fufpended in the .cafes already confidered ; and as fuch levers ads. 
always are connected with another arm, we readily fee that 
both arms (hould be fafhioned in the fame manner. Thus 
in fig. 15. the piece of timber may be. fappofed a kind of 
fteelyard, moveable round a horizontal axis OP, in the front 
of the wall, and having the two weights P and «• in equili- 
brio. The ftrain occafioned by each at the feCtion inwhicli 
the axis OP is placed muft be the fame, and each arm 01 * 
and O x muft be equally ftrong in all its parts. The lon¬ 
gitudinal feCtions of each arm muft be a triangle, a common 
parabola, or a cubic parabola, according to the conditions 
previoufly given. 

And, moreover, all thefe forms are equally ftrong : For 
anyone of theniis equally ftrong in all its parts, and they 
are ^11 fuppofed to have the fame feCtion at the front of the 

> wall 
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the fulcrum. They are not, however, equally preflures. 


STR 


s 9 

The exter¬ 
nal llrain- 
ing force 
may be di- 
llributed 
over the 
beam. t 
90 


wall. 


?trength of wall or at 

Matcjuh. The firft, reprefented in fig. 15. will bend lead upon 

the whole, and the one formed by the cubic parabola will 
bend mod. But their curvature at the very fulcrum will be 
the fame in all. 

It is alfo plain, that if die lever is of the fecond or third 
kind, that is, having the fulcrum at one extremity, it mud 
dill be of the fame fhape; for in abftradt mechanics it is 
indifferent which of the three points is confidered as the axis 
of motion. In every lever the two forces at the extremities 
adt in one diredtion, and the force in the middle adts in the 
oppofite diredtioD, and the great drain is always at that 
point. Therefore a lever fuck as fig. 15. moveable round 
an axis pafling horizontally through x, and adting againld an 
obdagle at OP, is equally able in all its parts to refid the 
drains excited in thofe parts. 

The fame principles and the fame condrudtion will apply 
to beams, fuch as joids, fupported at the ends L and x (fig. 
15.), and loaded at fome intermediate part OP. This will 
appear evident by merely inverting the diredtions of the 
forces at thefe three points, or by recurring to the article 
Roofs, n° 19. 

Hitherto we have fuppofed the external draining force as 
adling only in one point of the beam. But it may be uni- 
foimly didributed all over the beam. To make a beam in 
fuch circumdances equally drong in all its parts, the fhape 
mud be confiderably different ftom the former. 

Thus fuppofe the beam to projedf from a wall. 

If it be equal breadth throughout, its fides being verti- 
T o make a ca | pl anes parallel to each other and to the length, the ver- 
which r °ro- ^ ca f e< ^' on ' n l ^ e diredtion of its length mud be a triangle 
jedts from >ndead of a common parabola; for the weight uniformly 
didributed over the part lying beyond any fedtion, is as the 
length beyond that fedtion : and fince it may all be con¬ 
ceived as colledted at its centre of gravity, which is the 
middle of that length, the lever by which this load adts or 
drains the fedtion is alfo proportional to the fame length. 
The drain on the fedtion (or momentum of the load) is as 
the fquare of that length. The fedtion mud have drength 
in the fame proportion. Its drength being as the breadth 
and the fquare of the depth, and the breadth being condant, 
the fquare of the depth of any fedtion mud be as the fquare 
of its didance from the end, and the depth mud be as that 
didance; and therefore the longitudinal vertical fedtion mud 
be a triangle. 

But if all the tranfverfe fedtions are circles, fqoares, or 
any other fimilar figures, the ftrength of every fedtion, or 
the cube of the diameter, mud be as the fquare of the 
lengths beyond that fedtion, or the fquare of its didance 
from the end ; and the fides of the beam mud be a femicu- 
bical parabola. 

If the upper and under furfaces are horizontal planes, it 
is evident that the breadth mud be as the fquare of the di- 
itance from the end, and the horizontal fedtions may be form¬ 
ed by arches of the common parabola, having the length for 
their tangent at the vertex. 

By recurring to the analogy fo often quoted between a 
projecting beam and a joift, we may determine the proper 
form of joids which are uniformly loaded through their 
whole length. 

This is a frequent and important cafe, being the office of 
joids, rafters, &c. and there are fome circumdances which 
mud be particularly noticed, becaufe they are not fo obvi- 
our, and have been mifiunderftood. When a beam AB 
(fig. 17.) is fupported at the ends, and a weight is laid on 
any point P, a drain is excited in every part of the beam. 
The load on P caufes the beam to prefs on A and B, and 
the props readt with forces equal and oppofite to thefe 
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„ _ The load at P is to the preflures at A and B as Strength of 

AB to PB and PA, and the preflures at A is to that at 
B as PB to PA ; phe beam therefore is in the fame date, 
with refpedi to drain in every part of it, as if it were red¬ 
ing on a prop at P, and were loaded at the ends with 
weights equal to the two preflures on the props : and ob- 
ferve, thefe preflures are fuch as will balance each other, 
being inverfely as their didances from P. Let P reprefent 
the weight or load at P. The preflure on the prop P mud 
PA 

be P X . This is therefore the readfion of the prop B, 

A B 

and is the weight which we may fuppofe fufpended at B, 
when we conceive the beam reding on a prop at P, and car¬ 
rying the balancing weights at A and B. 

The drain occafioned at any other point C, by the load 
P at P, is the fame with the drain at C, by the weight 

PA 0 

P x -^hanging at B, when the beam reds on P, in the 

manner now fuppofed; and it is the fame if the beam, in¬ 
dead of being balanced on a prop at P, had its part AP 
fixed in a wall. This is evident. Now we have fliown at 

length that the drain at C, by the weight P X —dr hanging 


at B, is P 


AB 


AB 

BC. We defire it to be particularly- 


remarked that the preflure at A has no influence on the 
drain at C, arifing from the aCtion of any load between A 
and C; for it is indifferent how the part AP of the projec¬ 
ting beam PB is fupported. The weight at A jud per¬ 
forms the fame office with the wall in which we fuppofe the 
beam to be fixed. We are thus particular, becaufe we have 
feen even perfons not unaccudomed to difeuffions of this kind 
puzzled in their conceptions of this drain. 

Now let the load P be laid on fome point p between C 
and B. The fame reafoning fhows us that the point is 
(with refpedi to drain) in the fame date as if the beam were 
fixed in a wall, embracing the part p B, and a weight 
p B 
AB 
p B 


= P X 


were hung on at A, and the drain at C 


is 


P X 


AB 


X AC. 


In general, therefore, the drain on any point C, arifing A J^ ra j 
from a load P laid on another point P, is proportional to p ro p 0 £L- 
tlie reCtangle of the didances of P and C from the ends tion. 

n t ■ t> PA x CB D p B x CA 

neared to each. It is P X -, or P x -- 


, or .. 

AB AB 

according as the load lies between C and A 01 between C 
and B. 

Cor. 1. The drains which a load on any point P occa- 
fions on the points C, c , lying on the fame fide of P, are as 
the didances of thefe points from the end B. In like man¬ 
ner the drains on E andc areas EA and e A. 

Cor. 2. The drain which a load occafions in the part on 
which it reds is as the reftawgle of the parts on each fide. 

Thus the drain occafioned at C by a load is to that at D 
by the fame load as AC X CB to AD X DB. It is there¬ 
fore greated in the middle. 

Let us now confider the drain on any point C arifing. 
from a load uniformly didributed along the beam. Let. 

AP be reprefented by x, and P* by x, and the whole weight from a 1mc! 
on the beam by a. Then _ S’gthe 

The weight on P / is - — " x beam. 
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• e. If the upper and under furfaces are parallel, then, Strength of 

0r * • breadth at C: breadth at E = AC: AE. _ _ _ 

a pi The fame principles enable us to deteimine the drain and 56 
Pref. on B by the whole wt. on AC = a —-= a ■-— ftrength of fquare or circular plates, of different extent, but The ftrain. 

AH* 2AB’-* equal thicknefs. This may be comprehended in this general ® ni1 h 

Strain at C by the weight on AC = a propofition. £ er° 

2AB 1 # Similar plates of equal thicknefs fupported all round will circular 

Strain at C by the weight on BC -a ca J 7 the r fd ™ e abfoiute w L ei S ht > ^iformly didributed, or plates of 

‘ 0 2AB 1 reding on fimilar points, whatever is their extent. ditterent 

AC 1 xBC + BC 1 X AC, Suppofe two fimilar oblong plates of equal thicknefs, and Mtent, but 

Do. by the whole weight on AB —a —--- let their lengths and breadths be L, /, and B, l. Let their j^cknef*, 

A n v » r v . r t a p . rtr ftrength or momentum of cohefion be C, c, and the drains n be du . 

- a AL X X , A C f .±±£, = a AL from the weights W, w, be S, termined 

2AB 1 2 AB Suppofe the plates fupported at the ends only, and from the 

Thus we fee that the drain is proportional to the rec- refiding fradture tranfverfely. The drains, being as the Am j e P nnt 
tangle of the parts, in the fame manner as if the load a had weights and lengths, are as WL and w /, but their cohe- CI P es ‘ 
been laid diredfly on the point C, and is indeed equal to don are as the breadths; and fince they are of equal rela- 
one-half of the drain which would be produced at C by the tive drength, we have WL : *tr/= B : b, and WL£= 
load a laid on there. ivl B and L : l=w B : W b : but fince they are of fimilar 

It was neceffary to be thus particular, becaufe we fee fhapes L : /=B : b, and therefore w=W. 
in fome elementary treatifes of mechanics, publifhed by au- The fame reafoning holds again when they are alfo fup- 
thors of reputation, midakes which ate very plaufible, and ported along the Tides, and therefore holds when they are 
miflead the learner. It is there faid, that the preffure at fupported all round (in which cafe the drength is doubled). 

B from a weight uniformly difful'ed along A.B is the fame And if the plates are of any other figure, fuch as circles 
as if it were collected at its centre of gravity, which would or ellipfes, we need only conceive fimilar redangles ia- 
be the middle of AB; and then the drain at C is faid to feribed in them. Thefe are fupported all round by the con- 
be this preifure at B multiplied by BC. But furely it is tinuity of the plates, and therefore will fudain equal 
not difficult to fee the difference of thefe drains. It is plain weights ; and the fame may be faid of the fegments which 
that the preifure of gravity downwards on any point be- lie without them, becaufe the drengths of any fimilar feg- 
tween the end A and the point C has no tendency to dimi- ments are equal, their lengths being as their breadths, 
niffi the drain at C, arifing from the upward rea&ion of Therefore the thicknefs of the bottoms of veffels holding 


one-half of the drain which would be produced at C by the 
load a laid on there. 

It was neceffary to be thus particular, becaufe we fee 
in fome elementary treatifes of mechanics, publifhed by au¬ 
thors of reputation, midakes which ate very plaufible, and 
miflead the learner. It is there faid, that the preffure at 
B from a weight uniformly difful'ed along A.B is the fame 
as if it were collected at its centre of gravity, which would 
be the middle of AB; and then the drain at C is faid to 
be this preffure at B multiplied by BC. But furely it is 
not difficult to fee the difference of thefe drains. It is plain 
that the preifure of gravity downwards on any point be¬ 
tween the end A and the point C has no tendency to dimi- 
nilh the drain at C, arifing from the upward readion of 


the prop B ; whereas the preifure of gravity between C and heavy liquors or grains fhould be as their diameters, and as 
B is almod in diredf oppofition to it, and. mud diminith it. -'the fquare root of their depths jointly. 
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We may however avoid the fluxionary calculus with fafety by 
the conOderation of the centre of gravity, by fuppofing the 
weights of AC and BC to be collected at their refpeitive 
centres of gravity; and the refult of this computation will 
be the fame as above; and we may ul'e either method, al¬ 
though the weight is not uniformly didributed, provided 
only that we know in what manner it is didributed. 

This invedigation is evidently of importance in the prac¬ 
tice of the engineer and architect, informing them what fup- 
port is neceliary in the ditFerent parts of their conduc¬ 
tions. We confidered fome cafes of this kind in the article 
Roofs. 

It is now eafy to form a joift, fo that it fhall have the 
fame relative ftrength in all its parts. 

I. To make it equally able in all its parts to carry a given 
weight laid on any point C taken at random or uniformly 
dittuled over the whole length, the ftrength of the fe&ion 
at the point C mult be as AC X Cij. Therefore 


Alfo the weight which a fquare plate will bear is to that 
which a bar of the fame matter and thicknefs will bear as 
twice the length of the bar to its breadth. 

There is yet another modification of the drain which The ftrain 
tends to break a body tranfverfely, which is of very fre-of abeam 
quent occurrence, and in fome cafes mud be very care- arifing 
fully attended to, viz. the drain arifing from its own weight. from its 
When a beam proje&s from a wall, every fection is drain- w ■ ht. 
ed by the weight of all that projects beyond it. This may 
be confidered as all collected at its centre of gravity. 
Therefore the drain on any fettion is in. the joint ratio of 
the weight of what projefts beyond it, and the didance of 
its centre of gravity from the fedtion. 

The determination of this drain and of the ftrength ne- 
ceil'ary for withftunding it muft be more complicated than 
the former, becaufe the form of the piece which refults 
from this adjudment of drain and ftrength influences the ® 

ftrain. The general principle muft evidently be,, that the General ' 


at the point C muft be as AC xCjj. Therefore ftrain. The general principle muft evidently be,, that the General 

x. If the tides are parallel vertical planes, the fquare of ftrength or momentum of cohefion of every fediion mart principle 
the depth (which is the only variable dimenfion) or CD% be as the product of the weight beyond it multiplied by the refpe&in; 
muft be as ACxCB, and the depths muft be ordinates of diftance of its centre of gravity. For example : . u - 

an ellipfe, Suppofe the beam DLA (fig. 18.) to projeft from the wall, ^ 

2. If tlie tranfverfe fe&ions are fimilar, we muft make CD ! and th.;* its tides are parallel vertical planes, fo that the depth CC v 

as ACxCB. * is the only variable dimenfion. Let LBrr.v and B b—r- 

3. If the upper and under furfaces are parallel, the breadth The element B b c C is -y x. Let G be the centre of gra- 

muft be as AC X CB. _ . vity of the part lying without 3 b, and g be ns diftance 

II. If the beam is neceffarily loaded at fome given point f rom the extremity L. Then x—g is the arm of the lever 
C, and we would have the beam equally able in all its parts b y which the ftrain i, excited in the fedtion B b. Let B ’> 
to refill the ltrain arifing from the weight at C, we mult or _y be as fome power m of L B ; that is, let y~x m . Then 
make the ftrength of every tranfverfe fedtion between C and x m+ - 

either end as its diftance from that end. Therefore tb e contents of LB£ is —— - . The momentum of gravi- 

1. If the fnles are parallel vertical plane=, we muft make , 1 . . >. 

CD 1 • EF'-r= AC : AE. ty found a horizontal axis at L is y r.x =z ‘.v, and the 

2. If the fedlions are fimilar, then CD 5 tEF’r^AC : AE. 
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ty round a horizontal axis at L is 
whole momentum round the-axis is- 


1S y :: x zs. . 


The diftance 1 



s 

SirmgtV of the eentre of gravity from L 

. liti' rials. 
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mentum by th» whole weight, which 


is had by dividing this mo- 

. m +1 


m -Hi 


The quo¬ 


tient or g is 




tn -J-2. 
of gravity from the 


xym + 2 — _ x 

m+2 i ~m-j-2 

fection B J> is had by multiplying 


And the diftance of the jentre 
feftion B £ i$ x — —* = 

m-\~ 2 - 

Therefore the ftrain on the 


c ro+» 


by 


The pro¬ 


duct, is 




m + 
depth, or asjy 1 
we have m+2 


2 X 


ra-J-l. wi + 2 
This muft be as the fqpare of the 


m + 1 

. Buty is as x m , and y z as x % - m . Therefore 
= 2 m, and m — 2 ;.ihat is, the depth mud be 
as the fquare of the diftance from the extremity, and the curve 
L b A is a parabola touching the horizontal line in L. 

It is eafy to fee that a conoid formed by. the rotation of 
this figure round D L will alfo be equally able in every fec- 
tion to bear its own weight. 

We need not profecute this farthers When the figure of 
the piece is given, there-is-no difficulty in finding the ftrain ; 
and-the circumftance-of equal,ftrength.to refill the ftrain is 
chiefly a matter of cuviofity. 

It is evident, from what has been already faid, that a pro- 
jedling beam becomes lefs able to bear its own weight, as it 
projects farther. Whatever may be the ftrength of the 
feftion DA, die length, may be fuch that it will break by 
able it is to j ts g wn weight. If we fuppofe two beams A and B of the 
bear its f, irne fubftance,- and fimilar fliapes, that is, having their 
leagths and'diameters in the fame proportion ; and farther 
fuppofe-that the fhorter can juft bear its own weight; then 
the longer beam will not be able to do the fame : For the 
ftrengths cf the fedtions are as the cubes of the diameters, 
■while the-ftrains are as the biquadrates of the diameters ; 
becaufe the weights are as the cube?, and the levers by which 
thefe weights aft, in producing the ftrain are as the lengths 
or-as the diameters. 

Thefe confiderations {how us. that in all cafes where the 
ftrain is affefted by the weight of the parts of the machine 
or ftrudltire of any kind, the fmaller bodies are more able 
to withftand it than the greater ; and there feems to be 
bounds let by nature to the fize of machines conftrufted of 
any given materials. Even when the weight of the parts 
of the. machine is not. taken into the account, we cannot 
enlarge them in the fame proportion in. all their- parts, 
chine than. Thus a fteam-eneine cannot be doubled in all, its parts, fo 
great bo- as to be fiill efficient... The preffure on the piften is qua- 
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./fe 9 -- drupled. If. the lift of the pump be alfa doubled in height 
while it is-doubled in diameter, the load will be' increafed 
eight times, and will therefore exceed the power. The 

depth of lift,, therefore, muft remain unchanged ; and in this . few obfervations on the effeft of the obliquity of the ex. 


5c times bigger, nor could an animal of the make of a Strength of 
long-begged fpider be increafed to the fize of a man ; the Mate rials, 
articulations of its legs could not fupport it. 102 

Hence may be underftood the prodigious fuperibrity of Even fmall 
the fmall animals both in ftrength and agility. A man by animals are 
falling twice his own height may break his firmed bones, f^f^ength 
A moufe may fall 20 times its height without rifk ; and even j agiifty, 
the tender mite or wood-loufe may fall unhurt from the top 
of a fteeple. But their greateft fuperiority is in refpeft of 
nimblenefs and agility. A flea can leap above 500 times its 
own length, while the ftrength of the human mufcles could 
not raife the trunk from the ground on limbs of the fame 
conftruftion. 

The angular motions of fmall animals (in which confifts 
their- nimblenefs or agility) muft be greater than thofe of 
large animals, fttppofing the force of the mufcular fibre ter 
be the fame in both. For fuppofing them-fimilar, the num¬ 
ber of equal fibres will be- as the fquare of their linear di- 
menfions ; and the levers by which they aft are as their- 
linear dimenfions., The energy therefore of the moving, 
force is the cube of thefe dimenfions. But the momen¬ 
tum of inertia, 01 r 1 , is as the 4th power: Therefore- 

the angular velocity of the greater animals is fmaller. The 
number of ftrokes which a fly makes with its wings in a fe- 
cond is aftonifltingly great; yet* being voluntary, they are 
the effefts of its agility. 

We have hitherto confined our attention to the fimpleft 
form in which this tranfverfe ftrain can be produced. This 
was quite fufficient for Ihowing us the mechanifm of nature 
by which the ftrain is refitted ; and 1 a very flight attention is 
fufficient for enabling, us to reduce to this every other way 
in which the ftrain can be produced. We {hall not take up 
the reader’s time with the application of the fame principles- 
to other cafes of this ftrain,"but refer him to what t .Jias been- 
faid in the article Roofs. In that article we have fhown the 
analogy between the ftrain on the fection of a beam pro¬ 
jecting from a wall and loaded at the extremity, and the 
ftrain on the fame feftion of a beam Amply refting on fup- 
ports at the ends, and loaded at fome intermediate point or 
points. The ftrain on the middle G of a beam AB (fig. 19.) 
fo fupported, arifing from* a weight laid on there, is the- 
fame with the ftrain which half that weight hanging at R, 
would produce on the fame feftion G if the other end of 
the beam were fixed in a wall. If therefore 1000 pounds 
hung on the end of rite beam projecting 10 feet from a wall , 
will juft break it at the wall, it will require 4000 pounds 
on its middle to break-the fame beam refting on two props 
10 feet afunder. We have alfo fhown in that article the 
additional ftrength which will be given to this beam by ex¬ 
tending both-ends beyond the props, and there framing it 
firmly into other pillars or fupports. We can hardly add 
any tiling to what has been faid-in that article, except a I0 3 " 


cale the machine will be of the famS relative ftrength as be¬ 
fore, independent of its own weight. For the bettm being 
doubled in all its dimenfions, its momentum of cobefion is 
eight -times greater,, which is . again a balance for a qua¬ 
druple load afting by a,double lever.—But if we now con- 
fider the increafe of the weight of the machine itfelf, which 
muft be fupported, and which muft be put in mofon by 
the intervention of its cobefion, we.iee that the large ma- 
ihine.is weaker and lefs efficient than the fmall one. 

There is a fimilar limit fet by nature to the fize of plants 
and-animals formed of the fame matter. The cohefion of 
an herb could not fupport it if it were increafed to the 
fize of, a tree, nor could an oak fupport itfelf if 40 or 


Effe&s of' 

ternal force. We have hitherto fuppofed it to aft in- the ty 
direftion- BP ( fig. 6.) perpendicular to the length of the ter nal 
beam. Suppofe it to aft in the direction B P 1 , oblique to BA, force. 

In the article Roof- we fuppofed'the ftrain to be the fame 
as if the force p afted at the diftance AB’, but-ftill perpen¬ 
dicular to AB : fo it is... But the ftrength of the feftion AA 
is.npt the fame in both-cafes ; for by the obliquity of the 
aftion the,piece DCKa is preffed to the other. We are not 
fufficientiy acquainted with the corpufcular.forces to fay. 
precifely. what will be the effeft of the preffure arifing from , 
this obliquity; but we can clearly fee, in general, that 
the point A, which in the inftant of frafture. is neither 
ftretefted nor compreffed, muft .now be farther up, or nearer 
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'Strength of to T); and therefore the number of particles which are ex- 
Materials. erting cohefive forces is fmaller, and therefore the drength is 
diminiffied. Therefore, when we endeavour to proportion the 
drength of a beam to the drain arifing from an external force 
adting obliquely, we make too liberal allowance by increafing 
this external force in the ratio of AB to AB. We ac¬ 
knowledge our inability to ailign the proper correction. But 
thiscircumdance is of very great influence. In many ma¬ 
chines, and many framings of carpentry, this oblique action 
of the draining force is unavoidable; and the mod enor¬ 
mous drains to which materials are expofed are generally 
of this kind. In the frames fet up for carrying the ring- 
dones of arches, it is hardly poflible to avoid them: for 
although the judicious engineer difpofes his beams fo as to 
fudain only preffures in the diredlion of their lengths, tend¬ 
ing either to crufh them nr to (ear them afunder, it frequent¬ 
ly happens that, by the fettling of the work, the pieces 
come to check and bear on each other tranfverfely, tending 
to break each other acrofs. This we have remarked upon 
in the article Roofs, with refpedl to a trufs by Mr Price 
(fee Roofs, n° 40,41, 45). Now when acrofs drain is 
thus combined with an enormous preffiire in the direction 
of the length of the beam, it is in the utmod danger of 
fnapping fuddenly acrofs. This is one great caufe of the 
carrying away of mads. They are comprefled in the di¬ 
rection of their length by the united force of the (hrouds, 
and in this date the tranfverfe action of the wind foon com¬ 
pletes the fracture. 

104 When confldering the compreffing drains to which rna- 
The ftrain terialsare expofed, we deferred the dificuffion of the drain on 
'onco umns. co j umns> observing that it was not, in the cafes which ufually 
occur, a Ample compreffion, but was combined with a tr.inf- 
verfe drain, arifing from the bending of the column. When 
the column ACB (fig. 20.) reding on the ground at B, 
and loaded at top with a weight A, acting in the vertical 
direction AB, is bent into a curve ACB, fo that the tangent 
at C is perpendicular to the horizon, its condition fomewhat 
refembles that of a beam firmly fixed between B and C, and 
drongly pulled by the end A, foas to bend it between C and 
A. Although we cannot conceive how a force acting on a 
draight column AB in the direction AB can bend it, we 
may fuppofe that the force acted fird in the horizontal di¬ 
rection A b, till it was bent to this degree, and that the rope 
was then gradually removed from the direction A b to the 
direction AB, increafing the force as much as is neceffary for 
prelerving the fame quantity of flexure. 

The fird author (we believe) who confidered this import¬ 
ant fubjeft with fcrupulous attention was the celebrated Eu¬ 
ler, who publiffied in the Berlin Memoirs for 1757 his Theory 
Euler's the- G f the Strength of Columns. The general propofition eda- 
fti-enf } he f by this theory is, that the drength of prifmatical co- 

colu'mns °* lumns is in the direct quadruplicate ratio of their diameters 
and the inverfe duplicate ratio of their lengths. He profe- 
cuted this fubjedt in the Peterdnirg Commentaries for 
1778, confirming his former theory. We do not find that 
any other author has bedowed much attention on it, all 
feeming to acquieice in the determinations of Euler, and to 
confider the fubjedt as of very great difficulty, requiring the 
application of the mod refined mathematics. Mufchenbroek 
has compared the theory with experiment; but the compan¬ 
ion has been very unfatisfadtory, the difference from the 
theory being fo enormous as to afford no argument for its 
judnefs. But the experiments do not-contradidt it, for they 
are fo anomalous as to afford no conelufion or general rule 
whatever. 

To fay the truth, the theory can be confidered in no 
other light than as a fpecimen of ingenious and very artful 
algebraic analyfis. Euler was unquestionably the fird analyff 
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in Europe for refource and addrefs. He knew this, and Strength of 
enjoyed his fuperiority, and without fcruple admitted any Materials, 
phydeal affumptions which gave him an opportunity of dif- 
playing his Ik- 11 . The inconfidency cf his affumptions with 
the known laws of mechanifm gave him no concern ; and 
when his algebraic proceffes led him to any conelufion which 
would make his readers dare, being contrary to all our ufual 
notions, he frankly owned the paradox, but went on in his 
analyfis, faying, “ Sect analyfi magls fdendum." Mr. Robins 
has given fome very rifible indances of this confidence in his 
analyfis, or rather of his confidence in the indolent fubmiR 
fion of his readers. Nay, fo fond was he of this kind of 
amufement, that after having publiflied an untenable Theory 
of Light and Colours, he publifhed feveral Memoirs, ex¬ 
plaining the aberration of the heavenly bodies, and deducing 
fome very wonderful confequences, fully confirmed by expe¬ 
rience, from the Newtonian principles, which were oppolite 
and totally inconfident with his own theory, merely beraufe 
the Newtonian theory gave him “ occajionem analyfeos fro* 
movend<c.*' We are thus ievere in our obfervations, becaufe 
his theory of the drength of columns is one of the itrong- 
ed indances of this wanton kind of proceeding, and becaufe 
his followers in the Academy of St. Peterflmrg, fuch as Mr 
Fufs, Lexill, and others, adopt his conclufions, and merely 
echo his words. Since the death of Dan. Bernoulli no 
member of that academy has controverted any thing advan¬ 
ced by their Profejfor fublimis geomdrue, to whom they had 
bean indebted for their places and for all their knowledge, 
having been (mod of them) his amanuenfes, employed by 
this wonderful man during his blindnefs to make his com¬ 
putations and carry on his algebraic invedigations. We are 
not a little fuprifed to fee Mr Emerfon, a confiderable ma¬ 
thematician, and a man of very independent fpirit, haftily 
adopting the fame theory, of which we doubt net but our 
readers will eafily fee the falfity. 

Euler confiders the column ACB as in a condition pre- 
cifely fimilar to that of an eladic rod bent into the curve 
by a cord AB connedting its extremities.—In this he is not 
midaken.—But he then draws CD perpendicular to AB, 
and confiders the drain on the feffion C as equal to the 
momentum or mechanical energy of the weight A acting 
in thedirectien DB upon the lever x c D, moveable round 
the fulcrum c, and tending to tear afunder the particles 
which cohere along the fedtion c C k. This is the fame 
principle (as Euler admits) employed by James Bernoulli in 
his invedigation cf the eladic curve ACB. Euler confiders 
the drain on the fedtion c * as the fame with what it would 
fudain if the fame power adted in the horizontal direftion 
EF on a point E as far removed from C as the point D 
is. We reafoned in the fame manner (as has been obferved) 
in the article Roofs, where the obliquity of adtion was 
inconfiderable. But in the prefent cafe, this fubditution 
leads to the greated midakes, and has rendered the whole 
cf this theory falfe and ufelefs. It would be jult if the 
column were of materials which are incompreflible. But 
it is evident, by what has been faid above, that by the 
compreffion of the parts the real fulcrum of the lever fliifts 
away from the point c, fo much the more as the compreffion 
is greater. In the great compreffions of loaded columns, 
and the almod unmeafurable compreffions of the trufs 
beams in the centres of bridges, and other cafes of chief im¬ 
portance, the fulcrum is fhifted far over towards x, fo that 
very few fibres relid the fradture by their cohefion; and 
thefe few have a very feeble energy or momentum, on ac¬ 
count of the lhort arm of the lever by which they adt. This 
is a mod important confideration in carpentry, yet makes no 
element of Euler’s theory. The confsquer.ee cf ibis is," that 
a very fmall degree of curvature is fufficient to caufe the co- 
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'l t r fnap In an inftant, as is well known to every 
carpenter. The experiment b) Mufchenbroek, 


_ trieneed 

vv!-iih Eul.r makes ufe of in order to obtain a meafure of 
it ength in a particular inftafice, from which he might de¬ 
duce nil otlieis by his theorem, is an inconteftible proof of 
thh. '1 he force which broke the column is not the 
twentieth part of what is necelfary for breaking it by adf- 
ir.g at E in the direction EF. Euler takes no notice of 
this immenfe difcrepancy, becaufe it mull hare caufed him 
to abandon the fpeculation with which he was then amufing 
7G ,j himfelf. 

This theo- Ti e limits of this Work do not afford room to enter 
*J faifeand minutely upon the refutation of this theory ; but we can 
iifekfs. calily .ihow its ufeleffnefs, by its total inconfiftency wuth 
common obfervation. It refults legitimately from this 
theory, that if CD have no magnitude, the weight A 
can have no momentum, and the column cannot be broken— 
True,—it cannot be br. ken in this way, fnapped by a tranf- 
verfe fradlnre, if it do not bend ; but we know very well 
that it can be crulhed o- crippled, and we fee this frequent¬ 
ly happen. This circumftanee or event does not enter into 
Euler’s inveftigation, and therefore the theory is imperfed: 
at lead; and ufelefs. Had this crippling been introduced 
in the form of a phyficial affumption, every topic of reafon- 
ing employed in the procefs muft have been laid afide, as 
the intelligent reader will eafily fee. But the theory is not 
only imperfed, but falfe. The ordinary reader will be con¬ 
vinced of this by another legitimate confequence of it. Fig. 
20. n° 2. is the fame with fig. 106 of Emtrfon's Mechanics , 
where this fubjed is treated on Euler’s principles, and re- 
prefents a crooked piece of matter refting on the ground at 
F, and loaded at A with a weight ading in the vertical 


are called, to flay the middle of long beam-, which aie 
employed as pihars, ilruttf, or truls beams, and are ex- 
pofed, by their pofition, to enormous preffures in the ch- 
redion of their lengths. Such flays may be obferved, dff- 
pofed with great judgment and economy, in the centres em¬ 
ployed by Mr Perronet in the eredion of his great ftone 
arches. He was obliged to corred this omiffion made by 
his ingenious predeceffor in the beautiful centres of the 
bridge of Orleans, which we have no hefitation in affirming 
to be the fineft piece of carpentry in the world. 

It only remains on this head to compare thefe theoretical 
dedudions with experiment. 

Experiments on the tranfverfe ftrength of bodies are eafily 
m >de, and accordingly are very numerous, efpecially thofe 
made on timber, which is the cafe moft common and mod; 
interefting. But in this great number of experiments there 
are vefy few from which we can draw much pradical infor¬ 
mation. The experiments have in general been made on 
fuch fmall fcantlings, that the unavoidable natural inequalities 
bear too great a proportion to the ftrength of the whole 
piece. Accordingly, when we compare the experiments ot 
different authors, we find them differ enormoufly, and even 
the experiments by the fame author are very anomalous. 
The completed feries that we have yet feen is that detailed 
by Belidor in his Science des Ingenieurs. They are contain¬ 
ed in the following ; table. The pieces were found, even¬ 
grained oak. The column b contains the breadths of the 
pieces in inches; the column d contains their depths; the 
column / contains their lengths ; column p contains the 
weights (in pounds) which broke them when hung "on 
their middles ; and m is the column of averages or medi¬ 
ums. 
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diredion AF. It refults from Euler’s theory that the 
ftrains at b, B, D, E, &c. are as be, BC, DI, EK, &c. 
Therefore the ftrains at G and H are nothing; and this is 
afferted by Emerfon and Euler as a ferious truth ; and the 
piece may be thinned ad infinitum in thefe two places, or 
even cut through, without any diminution of its ftrength. 
The abfurdity of this affertion ftrikes at firft hearing. Euler 
afferts the fame thing with refped to a point of contrary 
flexure. Farther difeuffion is (we apprehend) needlefs. 

This theory muft therefore be given up. Yet thefe dif- 
fertations of Euler in the Peterlburg Commentaries deferve 
a perufal, both as very ingenious fpecimens of analyfis, and 
becaufe they contain maxims of pradice which are impor¬ 
tant. Although they give an erroneous meafure of the com¬ 
parative ftrength of columns, they (how the immenfe im¬ 
portance of preventing all bendings, and point out with 
accuracy where the tendencies to bend are greateft, and how 
\ this may be prevented by very fmall forces, and what a pro¬ 
digious acceffion of force this gives the column. There is 
a valuable paper in the fame volume by Fufs on the Strains on 
f amed Carpentry, which may alfo be read with advantage. 

It will now be afked, What ftiall be fubftituted in place 
of this erroneous theory ? What is the true proportion of 
„ the ftrength of columns ? We acknowledge our inability to 
„ n *°° the _ give a fatisfadory anfwer. Such can be obtained only by a 
;,ry cannot previous knowledge of the proportion between the exten- 
be fubft.tu- lions and compreffions produced by equal forces, by the 
ted in place knowledge of the abfolute compreffions producible by a 
given force, and by a knowledge of the degree of that de¬ 
rangement of parts which is termed crippling. Thefe cir- 
cumftances are but imperfedly known to us, and there lies 
before us a wide field of experimental inquiry. Fortunately 
the force requifite for crippling a beam is prodigious, and a 
very fmall lateral fupport is (ufficient to prevent that bend¬ 
ing which puts the beam in imminent danger. A judicious 
er.gneer will always employ tranfverfe bridles, as they 
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Strength of By comparing Experiments. 1 ft and 3d, the ftrength ap. 
Materials, pears proportional to the breadth. 

iio""* Experiments 3d and 4th lhevv the ftrength proportional 
Corollaries to the fquare of the depth. 

deduced Experiments ift and 5th fliew the ftrength nearly in the 
from them. j nver f e proportions of the lengths, but with a fenftble de¬ 
ficiency in the longer pieces. 

Experiments 5th and 7th fhew the ftrengths proportional 
to the breadths and the fquare of the depth. 

* Experiments ift and 7th Ihew the fame thing, compound¬ 
ed with the inverfe proportion of the length : the deficiency 
Relative to the length is not fo remarkable here. 

Experiments ill and 2d and experiments Jth and 6th 
fhew the increafe of ftrength, by fattening the ends, to be in 
the proportion of 2 to 3. The theory gives the propor¬ 
tion of 2 to 4. But a difference in the manner of fixing 
may produce this deviation from the theory, which only 
fuppofed them to be held down at places beyond the props, 
as when a joift is held in the walls, and alfo refts on two 
pillars between the walls. (See what is faid on this fubjeft in 
the article Roof, § 19.) ; where note, that there is a miftake, 
when it is faid that a beam fupported at both ends and 
loaded in the middle will carry twice as much as if one end 
were fixed in the wall and the weight fufpenrded at the other 
end. The teafoning employed there (hows that it will carry 
four limes as much. 

The chief fource of irregularity in fuch experiments is 
the fibrous, or rather plated texture of timber. It confifts 
of annual additions, whofe cohefion with each other is vaftly 
weaker than that of their own fibres. Let fig. 21. repre- 
fent the feftion of a tree, and ABCD, abed the fedfion of 
two battens that are to be cut out of it for experiment, 
and let AD and a d be the depths, and DC, dc the 
Breadth'. The batten ABCD will be the ftrongeft, for the 
fame reafon that an affemblage of planks fet edgewife will 
form a ftronger joift than planks laid above each other like 
the plates of a coach fpring. Mr Buffon found by many 
tria’s that the ftrength of ABCD was to that of abed 
(in oak) nearly as 8 to 7. The authors of the different 
experiments weie not careful that their battens had their 
pla.es a!l d fpufed fimilarly with refpedt to the drain. But 
even witli this precaution they would not have afforded lure 
grounds of computation for large works; for great beams 
occupy much, if not the whole, of the feflion of the tree ; 
and from this it has happened that their lire’ gth i lefs 
than in proportion to that of a fmall lath or batten. In 
fh. rt, we can truft no experiments but fuch as have been 
made on large beams. Thefe muft be very rare, for they 
are me ft expenfive and laborious, and exceed the abilities of 
mod of thole who are difpofed to ftudy this matter. 

But we are not wholly without fuch authority, Mr Buf¬ 
fo and Mr Du Hamel, two of the firft philofophers and me¬ 
chanicians of the age, were directed by government to make 
experiments on this fubjett, and were fupplied with ample 
funds and apparatus. The relation of their experiments is 
to be ft und in the Memoirs of the French Academy for 
1740, 1741, 1742, 1768; as alfo in Du Hamel’s valuable 
performances fur l’ Exploitation da Arbres, et fur la Confer• 
ration et le Tranfport de Bois. We earneftly recommend 
thefe dillertations to the perufal of our readers, as containing 
much ufeful information relative to the ftrength of timber, 
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and the bell methods of employing it, Wc {hall here give 
an abilradt of Mr Buffon’s experiments. 

He relates a gre.-.t number which he had profecuted during -rti 
two years on fmall batten-;. He found that the odds of a Mr Buf- 
fiugle layer, or part of a layer, more or lefs, or even a dif- Ion's expe- 
ferent dil’pofition of them, had fuch influence that he was ™ £ pf S ° n t 
obliged to abandon this method, and to have recourfe to the 
largeft beams that he was able to break. The following 
table exhibits one feries of experiments on bars of found oak, 
clear of knots, and four inches fquare. This is a fpecimen 
of all the reft. 

Column ift is the length of the bar in feet clear between 
the fupports. 

Column 2d is the weight of the bar (the 2d day after it 
was felled) in pounds. Two bars were tried of each length. 

Each of the firft three pairs confided of two cuts of the 
fame tree. The one next the root was always found the 
heavieft, ftiffeft, and ftrongeft. Indeed Mr Buffon fays 
that this was invariably true, that the heavieft was always 
the ftrongeft ; and he recommends it as a certain (or fure) 
rule for the choice of timber. He finds that this is always 
the cafe when the timber has grown vigoroufly, forming 
very thick annual layers. But he alfo obferves that this 
is only during the advances of the tree to maturity ; for the 
ftrength of the different circles approaches gradually to 
equality during the tree’s healthy growth, and then it de¬ 
cays in thefe parts in a contrary order. Our tool-makers 
affert the fame thing with refpett to beech: yet a contrary 
opinion is very prevalent; and wood with a fine, that is, a 
fmall grain, is frequently preferred. Perhaps no perfon 
has ever made the trial with fuch minutenefs as Mr Buf¬ 
fon, and we think that much deference is due to his opinion. 

Column 3d is the number of pounds neceffary for breaking 
the tree in the courfe of a few minutes. 

Column 4th is the inches which it bent down before 
breaking. 

Column 5th is the time at which it broke. 


I 

2 

3 

4 

5 

7 


535 ° 

3>5 

29 


1 56 

5 2 75 


22 

8 

If 

4600 

3.75 


163 

4500 

4-7 

J 3 

Q 

f 77 

4100 

4> 8 5 

14 


I71 

395 ° 

5-5 

12 

IO 

I »4 

3625 

5>&3 

15 

\ 82 

3600 

6 >5 


12 • 

f roo 

3050 

7 » 


l 98 

2925 

8, 



The experiments on other fixes were made in the fame 
way. A pair at leaft of each length and fize was taken. 
The mean refults are contained in the following table. The 
beams were all fquare, and their lly.es in inches are placed at. 
the head of the columns, and their lengths in feet are hi the- 
firft column. 
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Mr Buffon had found by numerous trials that oak-timber 
loft much of its ftrength in the courfe of drying or feafoning ; 
and therefore, in order to fecure uniformity, his trees were 
all felled in the fame feafon of the year, were fquared the day 
after, and tried the third day. Trying them in this green 
ftate gave him an opportunity of obferving a very curious 
and unaccountable phenomenon. When the weights were 
laid brifkly on, nearly fufficient to break the log, a very 
fenfible fmoke was obferved to iffue from the two ends with 
a fharp hiding noife. This continued all the while the tree 
was bending and cracking. This (hows that the log is af- 
fefted or drained through its whole length ; indeed this 
muft be inferred from its bending through its whole length. 
It alfo (hows us the great effects of the compreflion. It is 
a pity Mr Buffon did not take notice whether this fmoke 
Blued from the upper or compreffed half of the feftion only, 
Iia or whether it came from the whole. 

Obferva- We muft now make feme obfervations on thefe experi- 
tionsonMr ments, kn order to compare them with the theory which we 
Buffon s have endeavoured to eftablifti. 

teents" Mr Baffon confiders the experiments with the 5-inch 
S bars as the ftandard of comparifon, having both extended 
thefe to greater lengths, and having tried more pieces of 
each length. 

Our theory determines the relative ftrength of bars of the 
fame feffion to be inverfely as tbeir lengths. But (if we 
except the five experiments in the firft column) we find a 
very great deviation from this rule. Thus the 5-inch bar 
of 28 feet long fhould have half the ftrength of that of 14 
feet, or 2650 ; whereas it is but 1775. The bar of 14 feet 
fhould have half the ftrength of that of 7 feet, or 5762 ; 
whereas it is but 5300. In like manner, the fourth of 
J1525 is 2881 ; but the real ftrength of the 28 feet bar is 
1775. We have added a column A, which exhibits the 
ftrength which each of the 5-inch bars ought to have by the 
theory. This deviation is mod diftinftly feen in fig. 22. 
where BK is the fcale of lengths, B being at the point 7 
of the fcale and K. at 28. The ordinate CB is == 11525, 
and the other ordinates DE, GK, &c. are refpeftively = 

—-. The lines DF, GH, &c. are made = 4350, 

.Length 

1775, &c. expreffing the ftrengths given by experiment. 
The io-feet bar and the 24-feet bar are remarkably anoma¬ 
lous. But all are deficient, and the defeat has an evident 
progreffion from the firft to the laft. The fame thing may 
Be fhown of the other columns, and even of the firft, though 
it is very fmall in that column. It may alfo be obferved in 
the experiments of Belidor, and in all that we have feen. 
We cannot doubt therefore of its being a law of nature, de¬ 
pending on the true principles of cohefion and the laws of 
mechanics. 

But it is very puzzling, and we cannot pretend to give a 
ffatisfaftory explanation of the difficulty. Tire only effeft 


which we can conceive the length of a beam to have, is to strength of 
increafe the drain at the feftion of fraffure by employing 
the intervening beam as a lever. But we do not diftinftly 
fee what -change this can produce in the mode of aftion 
of the fibres in this feftion, fo as either to change their 
cohefion or the place of its centre of effort: yet fomething 
of this kind muft happen. 

We fee indeed fome circumftances. which muft contribute 
to make a fmaller weight fufficient, in Mr Buffon’s experi¬ 
ments, to break a long beam than in the exadt inverfe pro¬ 
portion of its length. 

In the firft place, the weight of the beam itfelf augments 
the drain as much as if half of it were added in form of a 
weight. Mr Buffon has given the weights of every beam 
on which he made experiments, which is very nearly 74 
pounds per cubic foot. But they are much too fmall to 
account for the deviation from the theory. The half weights 
of the 5-inch beams of 7, 14, and 28 feet length are only 
45, 92, and 182 pounds; which makes the real drains in 
the experiments 11560, 5390, and 1956; which are far 
from having the proportions of 4, 2, and 1. 

Buffon fays that healthy trees are univerfally ftrongeft at 
the root end ; therefore, when we ufe a longer beam, its 
middle point, where it is broken in the experiment, is in 
a weaker part of the tree. But the trials of the 4-inch 
beams (how that the difference from this caufe is almoft 
infenfible. 

The length muft have fome mechanical influence which 
the theory we have adopted has not yet explained. It may 
not however be inadequate to the talk. The very ingeni¬ 
ous inveftigation of the elaftic curve by James Bernoulli and 
other celebrated mathematicians is perhaps as refined an ap¬ 
plication of mathematical analyfis as we know. Yet in this 
inveftigation it wasneceffary, in order to avoid almoft infuper- 
able difficulties, to take the fimpleft poffible cafe, viz. where 
the thicknefs is exceedingly fmall in comparifon with the 
length. If the thicknefs be confiderable, the quantities ne- 
gledted in the calculus are too great to permit the conclu¬ 
sion to be accurate, or very nearly fo. Without being able 
to define the form into which an elaftic body of confiderable 
thicknefs will be bent, we can fay with confidence-, that in 
an extreme cafe, where the compreflion in the concave fide 
is very great, the curvature differs confiderably from the 
Bernoullian curve. But as our inveftigation is incomplete 
and very long, we do not offer it to the reader. The fol- Probable 
lowing more familiar confiderations will, we apprehend, ren- that the 
der it highly probable that the relative ftrength of beams relativ e 
decreafes fafter than in the inverfe ratio of their length. The ^msde* 
curious obfervation by Mr Buffon of the vapour which iffued creates faft- 
with a hiffipg noife from the ends of a beam of green oak, er than in 
while it was breaking by the load on its middle, (hows that the inverfe 
the whole length of the piece was affefted: indeed it muft rati .° of 
be, fince it is bent throughout. We have ftiown above, l hell \ 
that a certain definite curvature of a beam of a given form len ® 
is always accompanied by rupture. Now fuppofe the beam 
A of 10 feet long, and the beam B of 20 feet long, bent to 
the fame degree, at the place of their fixture in the wall; 
the weight which hangs on A is nearly double of that 
which muft hang on B. The form of any portion, fuppofe 
5 feet, of thefe two beams, immediately adjoining to the wall 
is confiderably different. At the diftance of 5 feet the cur¬ 
vature of A is i of its curvature at the wall. The curva¬ 
ture of B in thecorrefponding point is -Jabs of the fame cur¬ 
vature at the wall. Through the whole of the intermediate 
5 feet, therefoie, the curvature of B is greater than that of 
A. This muft make it weaker throughout. It muft occa- 
fion the fibres to Aide more on each other (that it may ac¬ 
quire this greater curvature), and thus affeft their lateral 

union; 
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Snengthof anion ; and therefore thofe which are ftrongerwill not afllft 
Materials, their weaker neighbours. To this we mull; add, that in the 
fhorter beams the force with which the fibres are prefled la¬ 
terally on each other is double. This mull impede the mu¬ 
tual Hiding of the fibres which we mentioned a little ago j nay, 
this lateral compreffion may change the law of longitudinal 
cohefion (as will readily appear to the reader who is ac¬ 
quainted with Bofcovich’s doftrines), and increafe the 
ftrength of the very furface of fraffure, in the fame way 
(however inexplicable), as it does in metals when they 
are hammered or drawn into wire. 

The reader mull judge how far thefe remarks are worthy 
of his attention. The engineer will carefully keep in mind 
the important faff, that a beam of quadruple length, inftead 
of having ^th of the ftrength, has only about -Jth ’ r and 
the philofopher fhould endeavour to- dilcover the caufe of 
this diminution, that he may give the artift a more accurate 

114 rule of computation. 

We cannot Our ignorance of the law by which the cohefion of the 
difcover particles changes by a change of diftance, hinders us from 
the preafe Jifcovering the precife relation between the curvature and 
^ce'n thT" t ^ le rnornenttim °f cohefion ; and all we can do is to multiply 
curvature experiments, upon which we may eltablilli fome empirical 
and the ruks ior calculating the ftrength of folfds. Thofe from 
momentum which we mult realon at prefent are too few and too ano- 
qicoheficn. nia’ous to be the foundation of fitch an empirical formula. 

We may, however, obferve, that Mr Buffon’s experiments 
give us confiderable afliftance in this particular : For if 
to each of the numbers of the column for the 5 inch beam*, 
correfted by adding half the weight of the beam, we add 
the conftant number 1245, we fhall have a fet of number* 
which ar e very nearly reciprocals of the lengths. Let 1245 
be called c, and let the weight which is known by experi¬ 
ment to be neceflary for breaking the 5,-inch beam of the 

length a be called P. We (hall have — c * a — c — p. 

Thus the weight neceflary for breaking the 7-foot bar is 
11560. This added to 1245, and the fum multiplied by 

7, gives P + c X a = 89635. Let / be 18 ; then — 

lb 

— 1245 z= 3725, = p, which differs not more than -'^th 
from what experiment gives us. This rule holds equally 
wdl in all the other lengths except the 10 and 24 foot 
beams, which are very anomalous. Such a formula is abun- 
dandy exaff for piaff ice, and will anfwer-through a. much 
greater variety of length, though it cannot be admitted as 
a 'rue one ; becaufe, in a certain very great length', the 
ftrength will be nothing. For other fixes the conftant 
number muff change in the proportion of d 3 , or perhaps 

115 °f t- 

Relation The next comparifon which we have to make with the 
!iT<r? n u l heory is the relation between the ftrength and d . fquare 
and the'^ or l ^ ie depth °f the ft6hon. This is made by comparing 
fquare of with, each other the numbers in any horizontal line of the 
the depth table. Ill making this comparifon we find the numbers of 
of the fee- the five-inch bars uniformly grea-.er than the reft.,. We, 
* on ' inngine that there is fomething peculiar to thefe bars : 

They are in general heavier than in the proportion of .their 
feffion, but not fo mu:h fo as to account for i ll their ftiperi- 
ority. We imagine that this fet of experiment , intended 
as a ftandard for the reft, has beet) made at one time, and 
that the feafon has had a confiderable influence. The faff- 
hoveer is, that if t. is column be kept out, or uniformly 
diminilhed about V 6 th in their ftrength, the different fizes 
will deviate very little from the ratio of the fquare of the 
depth, as determine : b\ theory. There is however afmall 
deficiency in the bigger beams. 
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We have been thus anxious in the examinati or ofthefe StrcngtK of 
experiments, becaufe they are the only ones which have Mut -ria ls, 
been related in fufficient detail, and made on a proper fcale 
for giving us data from which we can deduce confidential 
maxims for praffice. They are fo troublefome and expen- 
five that we have little hopes of feeing their number greatly 
increafed ; yet furely the navy board would do an unfpeak- 
able fervice to the public by appropriating a fund for fuch 
experiments under the management of fome man of fcience. 11G 

There remains another comparifon which is of chief im- Proportion 
portance, namely, the proportion between the absolute ^^ n [rt6 . 
cohesion and the relative strength. It may be gueffed, co j lc f Ion 
from the very nature of the thing, that this muft be very an d the re»- 
uncertain. Experiments on the abfolute ftrength muft be lative 
confined to very fmall pieces, by reafon of the very great ftiengtfiv- 
forces which are required for tearing them afunder. The- 
values therefore deduced from them muft be fubjeff to great 
inequalities. Unfortunately we have got no detail of any 
experiments ; all that we have to depend on is two paflages 
of Mukhenbroek’s EJfxis de Phyfiquc ; in one of which he fays- 
that a piece of found oak -jkkths of an inch fquare is torn 
afunder by 1150 pounds; and in the other, that an oak- 
plank 12 inches broad and 1 thick will juft fufpend 189163 
pounds. Thefe give for the cohefion of an inch fquare : 

1 5->’ 7 55 ai>d >5)763 pounds. Bouguer, in- bis Traite du 
havire, fays that it is very well known that a rod of found 
oak 4 th of an inch fquare will be torn afunder by icoo. 
pounds- This gives 16000 for the cohefion of a fquare 
inch. We fhall take this as a round number, eafily ufed in.. 
our computations. Let us compare this with Mr Buffon’s 
trials of beams four inches fquare. 

The abfolute cohefion cf this feffion is 1*6,000 X r-6~-_ 

256,000. Did every fibre exert its whole force in the in- 
ftant of fraffure, the momentum of cohefion would be ihev 
fame as if it had all affed at the centre of gravity of the- 
feffion at 2 inches from the axis of fraffure, and is there¬ 
fore 512000. The 4-inch beam, 7 feet long, was broken- 
by 5.312 pounds hung on its middle- The half of this, or- 
2656 pounds, would have broken it, if fufpended at its ex¬ 
tremity, projecting 34 feet or 42 inches from a wall. The 
momentum of this ltrain is therefore 2656 X 42, = 111552.1- 
Now this is in equilibiio with theaffual momentum of cohe¬ 
fion, which is therefore 111552, inftead of 512000. The 
ftrength-is therefore diminilhed in the proportion of 512000=. 
to 111552, or very neatly of 4,59 to 1. 

As we are quite uncertain as to the place of the centre 
of effort, it is needlefs to confider the full cohefion-as affing 
at the centre of gravity, and producing the momentum 
512,000; and we may convert the whole into a fimple mul- 
tip.ier m of the length, and fay, as m times the length is to . 
the depth , fo is the alfoluie cohefion of the feElion to the re¬ 
lative Jlrcr.gth. Therefore let the abfolute cohefion of a 
fquare inch be called/, the breadth by the depth d, and the - 
length / (all in inches), the relative ftrength, or the exter¬ 
nal force p, which balances it, is or in round num-> 

fbd 1 9'.‘ w 

bers ~gj~ ’ for m ~ z * 4 > 59 - 

This great diminution of ftrength cannot be wholly ac¬ 
counted for by the inequality of the cchefive forces exerted 
in the inftant of fraffure ; for in this cafe we know that the 
centre of effort is at |d of the height in a reft angular fac¬ 
tion (becaufe the forces really exerted are as the extenfions 

fb d 1 

of the fibres). The relative ftrength would be—and ■ 
p would have been 8127 inftead of 2656. 3 ! 

We muft aferibe this diminu’ion (which is three times 
greater than that produced by the inequality of the cohe- 

jSivc 
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*tr?ngth of five forces) to the compreffion of the under part of the 
beam ; and we mull endeavour to explain in what manner 
this comprelTion produces an effeft which feems fo little ex¬ 
plicable by fuch means. 

As we have repeatedly obferved, it is a matter of nearly 
univerfal experience that the forces actually exerted by the 
particles of bodies, when ftretched or comprelfed, are very 
nearly in the proportion of the diftances to which the par¬ 
ticles are drawn from their natural portions. Now, altho’ 
we are certain that, in enormous compreffions, the forces in- 
creafe falter than in this proportion, this makes no fenfible 
change in the prefen-t queltion, becaufe the body is broken 
before the compreffions have gone fo far; nay, we imagine 
that the comprelfed parts are crippled in moll cafes even 
before the extended parts are torn afunder. Mulchenbroek 
afferts this with great confidence with rel'pedt to oak, on the 
authority of his own experiments. He lays, that although 
oak-will fufpend half as much again as fir, it will not fnp- 
port, as a pillar, two thirds of the load which fir will fupport 
in that form. 

We imagine therefore that the mechanifm in the prefent 
cafe is nearly as follows : 

Let the beam DCK A (fig. 23.) be loaded at its extre¬ 
mity with the weight P, ailing in the direftion KP perpen¬ 
dicular to DC. Let D Abe the feilion of fracture. Let 
DA be about -fd of D a. A will be the particle or 
fibre which is neither extended nor comprelfed. Make 
a S'’. Dd — DA : A a. The triangles DA d, a A <f, will 
reprefent the accumulated attracting and repelling forces. 
Make AI and A irjDA and -f a A. The point I will 
be that to which the full cohefion D d or /"of the particles 
in AD mull be applied, fo as to produce the fame momen¬ 
tum which the variable forces at I, D, &c. really produce 
at their feveral points of application. In like manner, i is 
the centre of fimilar effort of the repulfive forces excited by 
the compreffion between A and A, and it is the real fulcrum 
of a bended lever I i K, by which, the whole effedt is produ¬ 
ced. The effedt is the fame as if the full cohefion of the 
ftretched fibres in AD were accumulated in I, and the full 
repulfion of all the comprelfed fibres in AA were accumulated 
in i. The forces which are balanced in the operation are the 
weight P, ading by the arm k i, and the full cohefion of AD 
ading by the arm I i. The forces exerted by the comprelfed 
fibres between A and a only ferve to give fupport to the le¬ 
ver, that it may exert its ftrain. 

We imagine that this does not differ much from the real 
procedure of nature. The pofition of the point A may be 
different from what we have deduced from Mr Buffon’s ex¬ 
periments, compared with Mufchenbroek’s value of the ab¬ 
solute cohefion of a fquare inch. If this lad Ihnuld be only 
12000, DA mull be greater than we have here made it, in 
the proportion of 12000 to 16000. For I i mull Hill 
be made = A A, fuppofing the forces to be propor¬ 
tional to the extenfions and compreffions. There can be 
no doubt that a part only of the cohefion of D A operates 
in refilling the fradure in all fubftances which have any 
compreffibility ; and it is confirmed by the experiments of 
Mr Du Hamel on willow, and the inferences are by no 
means confined to that fpecies of timber. We fay therefore, 
that when the beam is broken, the cohefion of AD alone 
is exerted, and that each fibre exerts a force proportional to 
its extenfion; and the accumulated momentum is the fame 
as if the full cohefion of AD were ading by the lever li 
=|d of D A. 

it may be faid, that if only -f of the cohefion cf oak be 
exerted, it may be cut -j-ds through without weakening it. 
But this cannot be, becaufe the cohefion of’the whole is em¬ 
ployed in preventing the lateral Aide fo- often mentioned, 
2 


We have no experiments to determine that it may not be Strength of 
cut through |d without lofs of its ftrength. Material!. 

This mull not be confidered as a fubjed of mere fpecula- 
tive curiofity : It is intimately conneded with ad the prac¬ 
tical ufes which we can make of this knowledge; for it is 
almoft the only way that we can learn the compreffibility of 
timber. Experiments on the dired cohefion are indeed 
difficult, and exceedingly expenfive if we attempt them ia- 
large pieces. But experiments on compreffion are almoft 
impracticable. The moll inltrudive experiments would be, 
firftto ellablilh, by a great number of trials, the tranfverfe- 
force of a modern batten ; and then to make a great tim¬ 
ber of trials of the diminution of its ftrength, by cutting it 
through on the concave fide. This would very nearly give 
us the proportion of the cohefion which really operates in 
refilling fradures. Thus if it be found that one-half of the 
beam may be cut on the under fide without diminution of its 
ftrength (taking care to drive in a ilice of harder wood), we 
may conclude that the point A is at the middle, orfomewhat 
above it. 

Much lies before the curious mechanician! and we are as 
yet very far from a fcientific knowledge of the ftrength of 
timber. 

In the mean time, we may derive from thefe experiments A 
of Buffon a very ufeful pradical rule, without relying on p ra( aic»l 
aay value of tfye abfolute cohefion of oak. We fee that the rule maybe 
ftrength is nearly as the breadth, as the fquare of the depth, deduced 
and as the inverfe of the length. It is moll convenient to from Mr 
meafure the breadth and depth of the beam in inches, and Buffon t 
its length in feet. Since, then, a beam four inches fquare ^ents. 
and feven feet between the fupports is broken by 5312 
pounds, we mull conclude that a batten one inchr fquare 
and one foot between the fupports will be broken by 581 
pounds. Then the ftrength of any other beam of oak, or 
the weight which will juft break it when hung on its middle, 

is 581-il 
/ • 

But we have feen that there is a very confiderable devia¬ 
tion from the inverfe proportion of the lengths, and we mull 
endeavour to accommodate our rule to this deviation. We 
found, that by adding 1245 to each of the ordinates or 
numbers in the column of the five-inch bars, we bad a fet 
of numbers very nearly reciprocal of the lengths; and if we 
make a limtlar addition to the other columns in the propor¬ 
tion of the cubes of the fixes, we have nearly the fame refult. 

The greateft error (except in the cafe of experiments which 
are very irregular) does not exceed -rj-th of the whole. 
Therefore, for a radical number, add to the 5312 the num¬ 
ber 64c, which is to 1245 very- nearly as 4*105’. This 
givds 5952- The 64th of this is 93, which correfponds to 
a bar of one inch fquare and feven feet long. Therefore 
93X7 - ill be the reciprocal correfponding to a bar of one 
foot. This is 651. Take from this the prefent empirical 

corredtion, which is or 10, and there remains 641 for 
^4 

the ftrength of the bar. This gives us for a general rule 
p—651 AA -10 b d*. 

Example. Required the Weight neceffary to break an 
oak beam eight inches fquare and 20 feet between the 

props, p—^S 1 X- 8 * 8 - — 10 X 8 X 8*. This is 11545, 

20 

whereas the experiment gives 11487. The error is very 
fmall indeed. The rule is moft deficient in comparifon with 
the five-inch bars, which-we have already faid appear ftrong- 
er than the reft. 


The 
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Strength of The following procefs is eafily remembered by fuch as 
Materials. are not a’gebraiits. 

W ’~ V *'" W Multiply the breadth in inches twice by the depth, and 
call this produdt f Mulriply f by 651, and divide by the 
length in feet. From the quotient take 10 times/. The 
remainder is the number of pounds which will break the 
beam. 

-We are nqf fufficiently fenfible of our principles to be 
confident that t*he correction 10 / fhould be in the propor¬ 
tion of the fettion, although we think it moll probable. It 
is quite empirical, founded on Buffon’s experiments. There¬ 
fore the fate way of ufing this rule is to fuppofe the beam 
fquare, by increafing or diminifhing its breadth till equal to 
the depth. Then find the Urength by this rule, and dimi- 
liilh or increafe it for the change which has been made in 
its breadth. Thus, there can be no doubt that the ftrength 
of the beam given as an example is double of that of a beam 
of the fame depth and half the breadth., 

The reader cannot but obferve that all this calcula¬ 
tion relates to the very greateft weight which a beam will 
bear for a very few minutes. Mr JBuffon uniformly found 
that two-thirds of this weight fenfibiy impaired its ftrength, 
and frequently broke it at the end of two or three months. 
One-half of this weight brought the beam to a certain bend, 
which did not increafe after the ftrft minute or two, and may 
be borne by the beam for any length of time. But the beam 
contrafled a bend, of which it did not recover any confider- 
able portion. One-third feemed to have no permanent ef- 
fe£t on the beam ; but it recovered its rectilineal fhape com¬ 
pletely, even after having been loaded feveral months, pro¬ 
vided that the timber was feafoned when firft loaded; that 
is to fay, one-third of the weight which would quickly break 
a feafoned beam, or one-fourth of what would break one 
juft felled, may lie on it for ever without giving the beam 
a let. : 

We have no detail of experiments on the ftrength of 
other kinds of timber: only Mr Buffon fays, that fir has 
about /otlis of the ftrength of oak ; Mr Parent makes it 
ifths; Emerfon, -fd.s, &c. v 

We have been thus minute in our examination of the me- 


proportional to the number. Therefore if we fuppofe that Strength of 
two parts ABCD, ABFE (fig. 24.), of the body EFCl) 
to be of infuperable ftrength, but cohering more weakly in 119 
the common furface AB and that one part ABCD is pulh- I be r. lift¬ 
ed laterally in the direction AB, there can be no doubt that 
it will yield only there, and that the refiftance will be pro- 
portional to the furface. ■ ' • ■ ' the number 

In like manner, we can conceive a thin cylindrical tube, of particles. 
of which KAH (fig. 25.) is the fedlion, as cohering more. 5 
weakly in that fedlion than any where elfe. Suppofe it to be- 
grafped in both hands, and the two parts, twilled pound the 
axis in oppofite diredtions, as we would twill the two joints 
of a flute, it is plain that it will firft fail in this fedlion,' 
which is the circumference of a circle, and the particles of 
the two parts which are contiguous to this circumference 
will be clrawn from each other laterally. The total refin¬ 
ance will be as the number, of equally refilling pai ticks* 
that is, as the circumference (for the tube being fuppofed 
very thin, there can be no fenfible difference between the 
dilatation of the external and internal particles). We can 
now fuppofe another tube within this, and a third -within, 
the fecond, and fo on till we reach the centre. If the par¬ 
ticles of each ring exerted the fame force (by fullering the 
fame dilatation in the diredtion of the circumference), the 
refiftance of each ring of the fedlion would be as its circum¬ 
ference and its breadth (fuppofed indefinitely fmall), and 
the whole refiftance would be as the furface; and this would 
reprefent the refiftance of a folid cylinder. But when a cy¬ 
linder is twilled in this manner by an external force appli¬ 
ed to its circumference, the external parts will fuffer a 
greater circular extenfion than the internal; and it appears 
that this extenfion (like the extenfion-of'a beam {trained 
tranfverfely) will be proportional to the diftance of the par¬ 
ticles from the axis. We. cannot fay that this is demon- 
flrable, but we can afllgn no proportion that is more pro¬ 
bable; This being the cafe, the forces fimultaneoully ex¬ 
erted by each particle will be as its diftance from the axis. 

Therefore the whole force exerted by each ring will be as 
the Iquare of its radius, and the accumulated force adtually 
exerted will be as the-cube of its radius ; that is, the accu- 


chanifm of this tranfverfe ftrain, becaufe it is the greateft to 
which the parts of our machines are expofed. We wilh to 
imprefs on the minds of artifts the neceffity of avoiding this 
as much as poffible. They are improving in this refpedt, as 
may be feen by comparing the centres on which ftone arches 
of great fpan are now turned with thofe of former times. 
They were formerly a load of mere joifts refting on a multi¬ 
tude of ports, which obftrudted the navigation, and were fre* 
- quently lofing their ftupe by fome of the polls finking into 
file ground. Now they are more generally truffes, whe're the 
beams abutt on each other, and are relieved from tranfverfe 
flrains. But many performances of eminent artifts are ftill 
very injudicioufly expofed to crofs ftrains. We may in- 
ftance one which is confidered as a fine work, viz. the 
bridge at Walton on Thames. Here every beam of the 
great arch is a joift, and it hangs together by. framing. The 
fineft piece of carpentry that we have feen is the centre em¬ 
ployed in turning the arches of the bridge at Orleans; de-* 
fciibed by Perronet. In the whole there is not one crofs 
ftrain. The beam, too, of Homblower's Hearn-engine, de- 
1-18- feribed in that article, is very fcientincally conftrudled.- 

IV. The laft fpecies of ftrain which we are to examine is 
twiftmg 7 produced by twilling. This takes place in all axles 

which connect the working parts pi machines. 

Although we cannot pretend to have a very diftin6t con¬ 
ception ot that modification of the cohefion of a body by 
which it refills this kind of ftrain, we can have no doubt 
that, when all the particles adt alike, the refiftance mull be 
Von. XVIII.- 

. i 


mulated force exerted by the whole cylinder, whofe radius is 
CA, is to the accumulated force exerted at the fame time by 
the part whofe radius is CE, as CA 5 to CE 3 . 

The whole cohefion now exerted is juft two-thirds of 
what it would be if all the panicles were exerting the fame 
attradlive forces which are juft now exerted by the particles 
in the external circumference. This is plain to any perfon 
in the lead familiar with the fluxionary calculus. But fuch ■ 
as are not may eafily fee it in this way. 

Let the redtangk AC ca be fet upright on the furface 
of the circle along the line CA, and revolve round the 
axis Cf. It will generate a cylinder whofe height is C c 
or A a, and having the circle KAH for. its bale. If the 
diagonfal C a be fuppofed alfo to revolve, it is plain that the 
triangle c C a will generate a cone of the fame height, and 
having for its Bafe the circle defcribed.by the revolution of 
e a, and the point C for its apex. The cylindrical furface 
generated by A a will exprefs the whole cohefion exerted 
by the circumference AHK, and the cylindrical furface ge¬ 
nerated by Ee will reprefent the cohefion exerted by the 
circumference ELM,'and the folid generated by thetriangle 
C A a will reprefent . the cohefion exerted by the whole 
circle AHK, and the cylinder generated by the redlangle 
AC ea will reprefent the cohefion exerted by the fan it_Jft.tr- 
face if each particle had fuffered. the extenfion A a. 

Now it is plain, in the firft place, that the folid genera¬ 
ted by the triangle e E C is to that generated by a- A C as 
• £ C 3 to AC 3 . In the next place, the folid generated br 

E a At 
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a AC is two-thirds of the cylinder, becaufe the cone gene¬ 
rated by c C a is one-third of it. 

We-may now fuppofe the cylinder twilled till the parti¬ 
cles in the external circumference Liie their cohefion. There 



ihe lever bv which StxehgttMf- 
liua.ll have F X \d i Materials 


can be no doubt that it will now be wrenched afunder, all 
f20 the inner circles yielding in fticceflion. Thus we obtain 
"<Vieti what one uleful information, viz. that a body of homogeneous 
force a bo- texture refills a Jimple t vAfi with two-thirds of the force with 
<Jy of a ho- which it refills an attempt to force one part laterally from the 
texture re- ol ^ er ’ or w ‘ £ h one-third part pf the force which will cut it 
Hits a Cm- afunder by a fquare-edged tooL For to drive a Iquare- 
gle twift. edged tool through a piece of lead, for inftance, is the 
fame as forcing a piece of the lead as thick as the tooL 
laterally away from the two pieces on each fide of the tool.. 
Experiments of this kind do not feem difficult,, and. they 
tar would give us very ufeiul information. 

The forces When two cylinders A HK and BNO are-wrenched a- 
exerted in funder, we mull conclude that the external particles of each 
two cylhi- are P ut beyond their limits of cohefion, are equally ex- 
«ier.s are as £en< ded, and are exerting equal forces. Hence it follow's, 
the iquares in the inftant of fradture the turn total of the forces ac-. 
eifthedi- tualiy exerted areas the fqqar.es of the diameters, 
aunetsy*, For drawing the diagonal C e, it is plain that E.e, = A a,. 

expreffes, the diftenfion of the circumference ELfVl, and that 
the folid generated by the triangle CE e expreffes the co- 
helion exerted by the furface cf the circle EEM, when the 
particles in the circumference fuffier the extenfion Ec equal 
to A a,. Now the folids generated by CA a and CE e be¬ 
ing relpedtively two-thirds of the correfponding cylinders,, 
ictz are as £ he fquares of the diameters. 

Relative Having thus afeertaiaed the real ftrength of the feftion,. 
Strength of and its relation to its abfolute lateral Ifrength,. let us exa- 
she fedion mine its ftrength relative to the external force employed to 
twnal force k rea k * 1, This examination is very fim-ple in the cafe un¬ 
employed ‘Lr confideration. The draining force mud aft by fome le¬ 
ws break it. ver i and. the cohefion muft oppofe it by adting on fome 
other lever. The centre of the feclion may be the neutral 
point, whofe pofition is net difttnbed. 

Let F be the force exerted laterally by an exterior par¬ 
ticle. Let a be the radius of the cylinder, and x the inde¬ 
terminate diftance of any circumference, and the indefi¬ 
nitely fmall interval between the concentric arches ; that is, 
let x be the breadth of a ring and ,v its radius.. The for¬ 
ces being as the extenfions, and the extenfions as the di- 
fiances from the axis, the cohefion a dually exerted at any 

part of any ring will be f The force exerted by the 

whole ring (being as the circumference or as the radius) 
x- 1 X 

will be/—-—. The momentum of cohefion of a ring, be- 

X- ^ X 

ing as the. force mutiplied by its lever, will be/——. The 

X 

accumulated momentum will be the fumor fluent of f -> 

Ot 

. a * 

that ts, when ». — a,. it will be -j f —, = \ f a ’ . 

I4 .t' Hetice we learn that the flrength of an axle, by which it 
ance^fthe 'being wrenched afunder by a force adting at a given 

iade is as difiance from the axis, is as the cube of its diameter, 
the cube of; Butfarther, A fa 3 is z=fa 1 x i a-- Now repre-. 

its diame- Jents the full lateral cohefion of the fedion. The mumen- 
ter* turn therefore is the fame-as if the full lateral cohefion were 

accumulated at a point diftant from the axis by £thjof the 
radius or -yih cf the diameter of the cylinder. 

Therefore let F be the number of pounds which meafures 
the lateral.cohefion -of a.circular inch h d the diameter of the. 


AVe fee in general that the ftrength cf an axle, by which 
it refills being wrenched: afunder by twilling, is as the cube 
of its diameter. 

We fee alfo that the internal parts are not ading fo 
powerfully as the external. It a hole be bored out of the 
axle of half its diameter, the ftrength fo diminifhedonly -|-th, 
while the quantity of matter is diminifhed £ih. Therefore 
hollow axles are ftronger than folid ones containing the 124 
fame quantity of matter. Thus let the diameter be 5 and Ho 'W 
that of the hollow 4 t then the diameter of another filid a *^ csini j re 
cylinder caving the fame quantity of matter with the tube 
is 3. ihe fiiength of the folid cylinder of the diameterj 
may be expreifed by 5’- or 125. Of this the internal part (of 
tne diameter 4.) exerts 64; therefore the flrength of the 
tube is 1.25—64, = 61. But the ftrength of the folid axle 
of fire fame quantity ot matter-and diameters is 3’, or 27, 
which is not. half that of the tube- 

Engineers, tnerefore, have of late introduced this im- I2 ^ 
provement in their machines, and the axles of caft iron are Andnow> 
all made hollow when their iize will admit it. They have generally- 
the additional, advantage of being much ftiffcr, and of afford- ufcd ' 
ing much- better fixure for the fiancfits-, which are ufed for 
connciting them with the wheels or levers by which they 
are turned and drained. Ihe fupeiiority of ftrength of 
hollow tubes over fihd cylinders is much greater in this, 
kind of firain than in the former Or tranfverfe. In this 
Lit cafe the ftrength of this tube would be to that of the 
folid cylinder of equal weight as 61 to 32| nearly. 

Ihe apparatus which we mentioned on- a formeroccafion 
for trying thelateial ftrength ot a fquare inch of folid mat¬ 
ter, enabled us to try this theory of tw'ift with all detirable ac¬ 
curacy. The bar which hung down from the pin in the for¬ 
mer trials was now placed in a horizontal pofition, and loaded 
with a weight at the extremity. Thus it ailed as a power The rati* 
ful lever, and enabled us. to wrench afunder fpecimens of the ofrefift- 
ftrengeft mateiials. We found the refults perfectly con- ancc t0 
form-able to the theor-y, in as far as it determined the pro- twidin S 
portional flrength of different fizes and forms: but we *?.*,'‘4 
found the ratio of the relift a nee to t wilt ing to the fimple refinance* 
lateral reilftance confiderably different; and it was fome appe. rs ' 
time before w ; e difeovered the caule. chffireofi 

We had here taken the fimplcft view that is poffible of 
the addon of cohefion in. refilling a twift. It is frequently 
exerted in a very different way.. When, for inftance, an 
icon axle is joined to a wooden one by being driven into 
one end of it, the extenfions of the different circles of par¬ 
ticles are in a very different proportion. A little con¬ 
fideration will fhow that the particles in immediate contadt 
with the iron axle are in a ffote of violent extenfion; fo 
are the particles of the exterior furface of the wooden part,, 
and the intermediate parts are lefs drained. It is aimoft 
lmpoffible to affign the exadl proportion of the. cohefive 
forces exerted in the different parts. Numberlefs cafes can 
be pointed out where parts of the axle are in a ftate of 
compreffion, and where it is dill more difficult to determine 
the itate of the other particles. We muft content ourfolves 
with the deductions made from this fimple cafe, which is Bll t vvlU 
fortunately the moll common- In the experiments juft now the exp-.-rfo 
mentioned the centre of the circle is by no means the neu- meat was 
tral point, and it is very difficult to afeertain its place. but altered i it 
when this confideration occurred to us, we eafily freed the ex- ’ vas , 
periments from this uncertainty, by extending the lever to 
both tides, and by means of a pulley applied equal force 
to oach armj.aftin^ in oppofite # diredljons. Thus the centre 

became 
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Strength ol"became tlw neutral point, and the refiftatiee to twift was STRIATED leaf 
Materials found to be yds of the fimple lateral flrengtb. number oflongitudinal 

Stritto We beg leave to mention here that our fuccefs in thefe STRIKE, a meafuri 

_ t ^ experiments encouraged us to extend them much farther. Alfo an inftrument ulec 

u8 We hoped by thefe means to difeover the abfolute cohefion of STRIX, the owl, 
Expen- many fubftances, which would have required an enormous ap- to the order of accipit 
chalk clay paxatus and a moft unmanageable force to tear them afunder cere or wax ; the nofti 
and wax, direftly. But we could reafon with confidence from the thers; the head is very 
dati fafttry; refinance to twill (which we could eafily meafure), provided and the tongue is bifid 
but thofe that we could afeertain the proportion of the diredt and the remarkable are, 
on timber i atera i ftrengths. Our experiments on chalk, finely pre- x. The bubo, or great 
Irrc s ar ' pared clay, and white bees-wax (of one melting and one an eagle. Irides brighi 
temperature), were very confident and fatisfadory. But varied with lines, fpoti 
we have hitherto found great irregularities in this proper- reous, and ferruginous 
tion in bodies of a fibrous texture like timber. Thefe with dufky bars. Leg 
are the mod important cafes, and we dill hope to be able the toes with a clofe an 
to accomplilh our projed, and to give the public fonts Claws great, much hoo 
valuable information. This being our foie objed, it Scotland and in Yoikl 


cm timber 
•irregular. 
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STRIATED leaf, among botanifts, one that has a 
number oflongitudinal furrows on its furface. 

STRIKE, a meafure of capacity, containing four bulhels. 
Alfo an indrument ufed in meafuring corn. 

STRIX, the owl, in ornithology, a genus belonging 
to the order of accipitres. The bill is hooked, but has no 
cere or wax ; the noftrils are covered with fetaceous fea¬ 
thers ; the head is very large, as are alfo the ears and eyes; 
and the tongue is bifid. There are 46 fpecies $ the moft 
remarkable are, 

x. The bubo, or great-eared owl, in fize is almod equal to 
an eagle. Irides bright yellow ; head and whole body finely- 
varied with lines, fpots, and fpecks of black, brown, cine¬ 
reous, and ferruginous. Wings long ; tail fhort, marked 
with dufky bars. Legs thick, covered to the very end of 
the toes with a clofe and full down of a tedaceous colour. 
Claws great, much hooked, and dufky—It has been fhot in 
Scotland and in Yoiklhire. It inhabits inacceffible rocks 


was our duty to mention the method which promifes fuccefs, and defert places; and preys on hares and feathered game, 
and thus excite others to the talk ; and it will be no mor- Its appearance in cities was deemed an unlucky omen. Rome 
tification to us to be deprived of the honour of being the itfelf once underwent, a ludration becaufe one of them dray- 
firll who thus add to the dock of experimental know- ed into the capitol. The ancients had them in the utmoil 
■ledge. abhorrence; and thought them, like the fcreech-owls, the 

When the matter of the axle is of the mod fimple tex- meflengers of death. Pliny ftyles it bubo funebrh, and rto&i-y 
ture, fuch as that of metals, we do not conceive that the monjlrum. 

length of the axle has any influence on the fradure. It is Selaque culminibus ferali carmine bubo 

ctherwife tf it be of a fibrous texture like timber : the fibres Sape Ue „• a / in p tum ducere vocsu Virgil. 

are bent before breaking, being twined into fprrals like a -ni,, , r . 

corkferew. The length of the axle has fomewhat of the Jenth d L on the J b « rd of m.-tt comply, 

influence of a lever in this cafe, and it is eafier wrenched In len S then<1 ihneks and d.re funereal drams. 


afunder if long. Accordingly we have found it fo 3 but we 2. The otus, or long-eared owl, is found, though not 
have not been able to reducethls influence to calculation. frequently, in the north of England, in Chefhire, and in 
Concluding Our readers are requefted to accept of thefe endeavours -Wales. Mr Haflelquift faw it alive in Cairo, and it is 
remarks, to communicate information on this important and difficult noc unfrequent all over Egypt. Its weight, according 
fubjed. We are duly fenfible of their imperfeftion, but flat- t0 Dr Latham, is nine ounces ; the length 14 inches and 
ter ourfelves that we have in many indances pointed out a half; the breadth 34 ; the irides are of a bright yellow-j 
the method which mud be purfued for improving our the bill black ; the bread and belly are of a dull yellow, 
knowledge on this fubjed; and we have given the Eng- marked with deader brown drokes pointing downwards { 
lifh reader a more copious lid of experiments on the the thighs ami vent-feathers of the fame colour, but un- 
drength of materials than he will meet with in our lan- fpotted. The back and coverts of the wings are varied 
guage. Many ufefuldeductions might be made from thefe with deep brown and yellow; the quill-featheTs of the 
premifes refpeding the manner of difpofing and combi- fame colour, but near the ends of the outmod is a broad 
■ning the flrengtb of materials in our flrudures. The bed bar of red ; the tail is marked wiih dufky and reddifh bars, 
form of joints, mortifes, tenons, fcarphs ; the rules for jog- but beneath appears afh-coloured ; the horns or ears are 
gling, tabling, faying, filhing, &c. pradifed in the delicate about an inch long, and confid of fix feathers variegated 
art of maft-making, are all founded on this dodrine: but with yellow and blacky the feet are feathered down to the 
the difeuflion ot thefe would be equivalent to writing claws. 

a complete treatife of carpentry. We hope that this will 3. The Iraohyotos, or.(hort-eared owl, rs 14 inches long ; three 
be executed by fome intelligent mechanician, for there is feet broad; the head is fmall and hawk-like ; the bill is dufky ; 
nothing in our language on this fubjed but what is almoft weight 14 ounces; the circle of feathers that immediately fur- 
contemptible ; yet there is no mechanic art that is more rounds the eyes is black; the larger circle white, terminated 
fufceptible of fcientific tieatment. Such a treatife, if well with tawny and black ; the feathers on the head, back, and 
executed, could not fail of being well received by the pub- coverts of the wings, are brown, edged with pale dull yel- 
lic in this age of mechanical improvement. low ; the bread and belly are of the fame colour marked 

STRENGTHENERS, or Corroborants, fuch me- with a few long narrow {freaks of brown pointing down- 
di< ines as add to the bulk and firmnefs of the folids ; and wards ; the quill-feathers, are dufky, barred with red ; the 
fuch are all agglutinant and aftringent medicines. See Ma- tail is of a very deep brown, adorned on each fide of the fhaft 
tikia Medica, p. 649. art. 6. -of tire lour middle feathers with a yellow circle which con- 

STRETCH1NG, in navigation, is generally underfiood tains a brown fpet; the tip of the tail is white. The 
to imply the progreffion of a fhip under a great furface of fail, horns of this fpecies are very fmall, and each conflfts of on- 
when dole-hauled. The difference between this term and iy a Angle feather ; thefe it can raife or deprefs at pleafure ; 

JhmditK;, confiils apparently in the quantity of fail; which in and in a dead bird are with difficulty difeovered. This 
tlie Later may be very moderate ; but ftretching generally kind is fcaTcer than the former j both ate folitary birds, 
fignifies excels: as, we faw the enemy at day break flretch- avoiding inhabited places. Thefe fpecies may be called 
ing to'the foutbward under a croud ot fail. See. Falconer. long-mingcd otvls the Wings when clofed reaching beyond 
STRETTO, in Italian mufic, is fometimes ufed to figni- the end of the tail; whereas in the common kinds they fall 
fy that the meafure is to be fhort and coneife, and conle- fhort of it.—This is a bird of paflage, and has been obfer- 
qututly quick. In this feme it ftands oppofed to Largo, veft to vifit Lincelnfliire in the beginning of Odober, and 

E 2 to 
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to retire early In the fpring ; fo probably, as it performs its 
migrations with the woodcock, its fummer-retreat is Nor¬ 
way. During day it lies hud in long old glafs ; when di- 
durbed, it feldom flies far, but will light, and fit looking at 
one, at which time the horns may be feen very didindtly. 
It has not been obferved to perch on trees like other owls ; 
it ul’ually flies in fearch of prey in cloudy hazy weather. 
Farmers are fond of feeing thefe birds in the fields, as they 
clear them from mice. It is.found frequently on the hill of 
Hoy in the Orkneys, where it flies about and preys by day 
like a hawk. It is found alfo, as we mentioned before,, in 
Lancafhire, which is a hilly and woody country; and in 
New England and Fewfoundland. 

4. The flammed) or common white owl. The elegant 

plumage of this bird makes amends for the uncouthnefs of 
its form: a circle of foft white feathers furround the 
eyes. The upper part of the body, the coverts, and fecon- 
dary feathers of the wings, are of a fine pale yellow : on 
each fide of the fhafts are two grey and two white fpots 
placed alternate: the exterior fides of.the quill-feathers are 
yellow the interior white, marked on each fide with, four 
black fpots : the .lower fide of the body is wholly white ; 
the interior fides of the feathers of the tail are white ; the 
exterior marked with fome obfeure dufky bars ; the legs are 
feathered td the feet: the feet are covered with fliort hairs : 
the edge of the middle claw is ferrated. The ufual weight 
is n ounces ; its length 14 inches; its breadth 3 feet.— 
This fpecies is almoft domeftic ; inhabiting, for the greateft 
part of the year, barns, hay-lofts, and other out houfes ; and 
is as ufeful in clearing thofe places from mice as the conge¬ 
nial cat: towards twilight it quits its perch, and takes a re¬ 
gular circuit round the fields; fkimming along the ground in 
qued of field-mice, and then returns to its ufual refidence : 
in the breeding-feafon it takes to the eaves of churches, 
holes in lofty buildings, or hollows of trees. During the 
time the young are in the ned, the male and female alter- 
nately fally out in quell of food, make their circuit, beat 
the fields with the regularity of a fpaniel, and drop indant- 
ly on their prey in the grafs. They very feldom flay out 
above five minutes ; return with their prey in their claws ; 
but as it is necelfary to fhift it into their bill, they alwiays 
alight for that purpofe on the roof, before they attempt to 
enter their neft. This fpecies does not hoot; but fnores 
and hilfes in a violent manner ; and while it flies along will 
often feream mod tremendoufly. Its only food is mice. 
As the young of thefe birds keep their neft for a ..great 
length of time, and are fed even long after.they can fly, ma¬ 
ny hundreds of mice will fcarcely fuffice to fupply them 
with food. Owls call up the bones, fur, .or feathers of 
their prey, in form of lmall pellets, after they have de¬ 
voured it, in the fame manner as hawks do. A gentle¬ 
man, on grubbing up an old pollard afh that had been the 
habitation of owls for many generations, found at the bot¬ 
tom many bufhels of this rejected (luff. Some owls, 
when they are fatisfied, hide tfie remainder of their meat 
like dogs. 0 , 

5. The flrtdula, or tawny ovvL The female of this fpecies 
weighs 19 ounces.; the length in 15 inches; the breadth 2 
ieet8 inches; the irides are dufkv ; the ears in this, as in 
all owls, very large ; and their fenfe of hearing very ex- 
quifite. The colour of. this kind is fufficient to diftinguilh 
it from every other : that of the back, head, coverts of the 
wings, and on the fcapular feathers, being a fine tawny red, 
elegantly fpotted and powdered with the black or dufky 
fpots of various fizes: on the coverts of the wings and on 
the fcapulars are feveral large white fpots : the coverts of 
the tail are tawny, and quite free from any marks : the tail 


is varioufly blotched, barred' and fpotted with pale red and Strix. ~ 
black ; in the. two middle feathers the red predominates : 
the bread and belly are‘yelldwith, mixed with'white, a?rd 
marked with narrow black ftrokes pointing downwards : 
the legs are covered with feathers down to the toes.-—This 
is a hardier fpecies than the former'; and the young will 
feed on any dead thing, whereas thofe of the white owl 
mud have a conftant fupply of frelh meat. It is the ftrix 
of Aldrovandus, and what we call the fcreech-owl; to 
which the folly of fuperftition had given the power of pre- 
faging death by its cries. The ancients believed that it 
fucked the blood of young childrdn : a fadl fome think not 
incredible : for Haifelquift deferibes a fpecies found in Syria, 
which frequently in the evening flies in at the windows, and 
dedroys the helplefs infant. 

NoSe volant,puerofque petunt nutricis egentes 

Et vitiant enneis corpora rai.ta fuis- 

Carpere dicuntur latlentia vifeera roflris , 

Et plenum poto fanguine gulturhabent. 

EJl illlsjlrlgibus nomen,fed nominis hujus 

Caufaquod horrenda ftridere nottefoient. O.vid Fall. vi. 135% 

6. The ulula , or brown owl, agrees with the former in 
its marks ; differing only' in the colours : in this, the head, 
wings, and back, are of a deep brown, fpotted with black 
jn the fame manner as the former; the coverts of the wings 
and the fcapulars are adorned with fimilar white fpots: the 
exterior edges of the four firlt quill-feathers in both are- 
ferrated: the breall in this is of a very pale afh-colour mix¬ 
ed with tawny, and marked with oblong jagged fpots: the 
feet too are feathered down to the very claws: the circle 
rq.und the face is afh-coloured, fpotted with brown,—Both 
thefe fpecies inhabit woods, where they refide the whole 
day : in the night they are very clamorous; and when 
they hoot, their throats are inflated to the fize of an hen’s 
egg. In the dufk they approach our dwellings ; and will 
frequently enter pigeon-houfes, 'and make great havoc in 
them. They dedroy numbers of little leverets, as appears 
by the legs frequently found in their neds. They alfo kill 
abundance of moles, and fkin them with as much dexterity 
as a cook does a rabbit. They build in hollow trees or 
ruined edifices ; lay four eggs, of an elliptic form, and of a 
whitifh colour. 

7. Thz pafferina, or little owl, is very rare in England; 
it is fometimes found in Yorkfliire, Flintfhire, and alfo near 
London : in fize it fcarcely exceeds a thrufh, though the 
fiilnefs of its plumage makes it appear larger : the irides are 
of a light yellow; the bill of a paper-colour ; the feathers 
that encircle the face are white tipt with black ; the head 
brown, fpotted with white ; on the bread is a mixture of 
white and brown ; the belly is white, marked with a few 
brown fpots; the tail of the fame colour with the back ; in 
each feather barred with white; in each adorned with cir¬ 
cular white fpots, placed oppofite to one another on both 
fides of the (haft; the legs and feet are covered with feathers 
down to the claws.—The Italians make ufe of this owl to 
decoy fmall birds to the limed twig ; the method of which 
is exhibited in Olina’s Uccellicra, p. 65. Mr Steuart, au¬ 
thor of the Antiquities of Athens, informed Mr Pennant, 
that this fpecies of owl was very common in Attica ; that 
they were birds of paffage, and appeared there in the begin¬ 
ning of April in great numbers; that they bred there ; and 
that they retired at the fame time as the dorks, whofe 
arrival they a'little preceded. 

8 . The ipecfacle owl of Cayenne, which is accurately , de- Lath. Sytn 
feribed by Dr Latham, is 21'inches in length the upper voLvu.p- 
parts of the body - are of a reddifh colour4 the lower parts ■ 5 0, 
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of a rufous white : the head and neck are white, and not fo it poftible that either the king’s-,evil or ague, can Be cured by Stromateco 
full of feathers as thofe of owls generally are, and from this ftroking or frirftion of any kind, whether gentle or' fevere, we II 

circumftance it appears not unlike a hawk : a large patch of have no hefitation to acknowledge that many cures might 
dark brown furrounds each eye, giving the bird much the- be performed by Mr Greatrakes. Every reflecting per- 


See Brief 
Account of 
Mr Valen¬ 
tine Great¬ 
rakes, Lon¬ 
don, 1666, 
4to, 


appearance of wearing fpeftacles ; the legs are covered with 
feather? quite to the toes, and are or a yellowifh colour. A 
fpecimeu of this.curious bird may be feen in the Leverian 
mufeum. 

STROBILUS, in botany, a pericarp formed from an 
amentum by the hardening of the feales. 

STROKING, or rubbing gently with the hand, a me¬ 
thod which has been employed by fome perfons for curing 
aifeafes. 

Mr Greatrakes or Greatrix, the famous Irifli ftroker, is 
faid to have performed many wonderful cures. He gives 
the following account of his difeoyery of this art, and of the 
fuccefs with which he pradtifed it. “ About 1662 I had 
animpulfe (fays he), or a ftrange perfuafion in my own 
mind (of which I am not able to give any rational account 
to another), which did very frequently fuggeft to me, that 
there was beftowed on me the gift of curing the king’s evil; 
which, for the extraordinarinefs of it, I thought fit to con¬ 
ceal for fome time ; but at length I communicated this to 
my wife, and told her, that I did verily believe that God 
had given me the bleffing of curing the king’s evil; for 
whether I were in private or public, fleeping or waking, 
ftill.I had the fame iropulfe. But her reply to me was, thit 
file conceived this was a ftrange imagination ; yet, to prove 
the contrary, a few days after there was one William Ma- 


fon who reads the foregoing account which he gives of him- 
felf will fee that he was an enthufiaft, and believed himfelf 
guided by a particular revelation ; and fuch is the credulity 
of mankind, that his pretentious were readily admitted, and 
men crouded with eagernefs to be relieved of their difeafts. 
But it is well known to phyficians, that in many cafes the 
imagination has accomplifhed cures as wonderful as the force 
of medicine. It is owing chiefly to the influence of ima¬ 
gination that we have fo many accounts from people of ve¬ 
racity of the wonderful effe&s of quack medicines. We are 
perfectly allured that thefe medicines, by their natural ope¬ 
ration, can never produce the effedts aieribed to them ; for 
there is no kind of proportion between the medicine and the 
effedt produced, and often no connedtion between the medi¬ 
cine and the difeafe. 

STROMATEUS, in ichthyology, a geniis of fifties be¬ 
longing to the order of apodes. The head is comprefled ; 
the teeth are placed in the jaws and palate ; the body is 
oval ,arid flippery*; and the tail is forked. There are three 
Ipecies according to Gmelin, the fiatola, paru, and cu- 
marca. 

STROMBOLI, the moft northern of the Lipari Blands, 
It is a volcano, which conftantly difeharges much fire and 
fmoke. It rifes in a conical form above the furface of the 
fea. On the eaft .fide it has three or four little craters ran¬ 


ther of Salterbridge in the parifti of Lifmore, who brought 
liis fon William to my houfe, defiring my wife to cure him, 
who was a perfon ready to afford her charity to her neigh¬ 
bours, according to her fmall fkill in chirurgery. On which 
my wife told me, there was one that had the king’s evil very 
grieve ufly in the eyes, cheek, and throat; whereupon! told 
her, that (he flipuld now fee whether this were a bare fancy 
or imagination, as Ihe thought if, or the dictates of God’s 
Spirit on my heart. Then I laid my hands on the places 
affeCted, and prayed to God for Jtfus’ fake to heal him ; and 
bid the parent two or three days afterwards to bring the 
child to me again, which accordingly he did; and I then 
faw the eye was almoll quite whole; and the node, which 
was almoft as big as a pullet’s egg, was fuppurated ; and 
the throat ftrangely amended ; and, to be brief (to God’s 
glory I fpeak it) within a month difeharged itielf quite, and 
was perfectly healed, and fo continues, God be prail’ed.” 

Then there came to him one Margaret Madhane of Bal- 
linecly, in the p.irifti of Liimoi e, who had been afflicted 
with the evil above feven years, in a much more violent de¬ 
gree ; and loon after, his lame increafing, he cured the 
ibme difeafe in many other perlons for three years. He did 
not meddle all thio time with any other diftemper ; till about 
the end of thefe three years, the ague .growing epidemical, 
he found, as formerly, that there was beftowed on him the 
gift of curing that difeafe. He cured Colonel Phaire, of 
Cahirmony in the county of Corke, of an ague, and after- 
yards many other perfons of different dillempers, by ftro¬ 
king ; fo that his name was wonderfully cried up, as if fome 
divine perfon had been feat from above. January 1665-6, 
he came over to'England, at the requeft of the earl of Or¬ 
rery ; in order to cure the lady of the lord-vifcount Con¬ 
way, of Ragley in Warwicklhire, who had for many years 
laboured under a moft violent head-ache. He ftaid at Rag- 
ley three weeks or a month; and though he failed in his 
endeavours to relieve that lady, he cured vaft numbers of 
people in thofe parts and at Worcefter. 

Though we are no friends to the marvellous, nor believe 


ged near each other, not at the lummit, blit on the decli¬ 
vity, nearly at two-thirds of its height. But as the furface 
of the volcano is very rugged, knd interfered with hollow 
ways.it may be naturally concluded, that at the time of 
fome great eruption, the fummit and a part of this fide fell 
in, as mud have happened alfo to Vefuvius ; confequently, 
the common chimney is at this day on the declivity, al¬ 
though always in the centre of the whole bafe. It is inha¬ 
bited notwithftanding its fires; but care is taken to avoid 
the proximity of the crater, which is yet much to be feared, 
“ I was affured (fays M. de Luc) by an Englifliman, who, 
like me, had the curiofity to vilit thefe ifles, that the fine 
weather having invited him knd his company to land at 
Stromboli, they afeended a volcano, whofe craters at that 
time threw out nothing; but that while they were atten¬ 
tively viewing them, unapprehenfive of any danger, they 
were fuddenly faluted by fuch a furious difeharge, as to ba 
obliged £0 retreat with precipitation, and not without one 
of the company being wounded by a piece of fcoria.” Of 
all the volcanoes recorded in biftory, Stromboli feems to be 
the only one that burns without ceafing. Etna and Ve'fu- 
vius often lie quiet for many months, and even years, with¬ 
out the leaft appearance of fire ; but Stromboli is ever at 
work, and for ages pafthas been loc ked upon as the great 
lighthoufe of thefe feas. E. Long. 15. 45. N. Lai. 30. o. 

STROMBUS, in natural hiftory, a genus of vermes , be¬ 
longing to the order of tejfacea. The animal is a lirnax j 
the ftiell is univalve and fpiral; the opening is much dila¬ 
ted, and ends in a canal which turns to the left. Gmelin 
enumerates 53 fpecies; of which only one is peculiar to 
Britain, the pes pelecani. The fpires are ten; the lip is 
fingered ; the point very ftiarp ; the length two inches. 

STRQNGQLI, a town of the kingdom of Naples, with 
a bifhop’s fee. It is fituated on a rugged mountain, is about 
three miles from the fea, and feven north from St Severino. 
It is fuppsfed to be the ancient Petelia , which made a con- 
fpicuous figure in the fecond Punic war by its obftinate re- 
fiftance againft Hannibal. Near its walls Marcellus tile ri¬ 
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vn! of HaTmib.il was {lain in a fkirmifh. E.X.ong- 17- 26, 
N. Lat. 39. 20. 

STRONT 1 TES, or strontian earth, a new fipecies 
of earth lately difeovered at Strontian in Scotland. 

Who the difeoverer of this earth was wehave not learn¬ 
ed j but Dr Kirwan fays, the firft information he received 
of it was from Dr Crawford in the year 1790. In the Mi¬ 
ners’ Journal for February 1791 a good delcription of its 
external appearance, with fome account of its chemical pro¬ 
perties, was publifhed from the obfervations of Mr Sulzer. 
Dr Kirwan examined it in Odtober 1793, and found it to 
be a new earth between the barytic and common lhneftone. 
Dr Hope, who is nerw joint profeffer of chemiftry with 
Dr Black in the univerfity of Edinburgh, read a paper on 
the 4th November 1793 before the Royal Society of Edin¬ 
burgh, irttitled “ An Account of a Mineral from Stron- 
ti in. and of a peculiar Species of Earth which it contains 
an abridgment of which is publifhed in the third volume of 
the Edinburgh Philofophical Tranfadlions. Mr Schmeiffer 
read a paper on the fame fubjefl: before the Royal Society 
of London in May 1794, which is publifhed in their Tranf- 
a&ions for that year, p., 418, &c. 

Its external characters are thefe : Its -colour is whitifh or 
light green ; its luflre common; its tranfparency interme¬ 
diate between the femitran(parent and opaque ; its fradture 
ftriated, prefeftting oblong diftinct concretions, fomewhat 
uneven aud bent; its hardnefs moderate, being eafily fcratch- 
ed, but not feraped. It is very brittle ; and its fpecific gra¬ 
vity from 3,4 to 3,644. 

For a full account of its chemical qualities we muft refer 
to the books already mentioned, as all the accounts of it 
which we have feen are too long to infert here, and as we 
do not ccmfider the circumftance of its being a newly difeo¬ 
vered earth a fufficient reafon for running into a tedious de¬ 
tail till its utility be afeertafned. We fhall, however, men¬ 
tion fome of its rnolt remarkable qualities. It requires 180 
times its weight of water at a low temperature to diffolve it. 
When diffolved in boiling water, and allowed to cool, it de¬ 
parts tranfparent cryftals, which when expofed to the air 
become white and powdery. It is not affedted by the fal- 
phuric acid.; hut when diluted, 10,000 parts of it will dif- 
lb.lve one of ffrontites. Diluted nitric acid diffolves it ra¬ 
pidly. Tire muriatic acid, whether-diluted or oxygenated, 
-diffolves it in a funilar manner. 

Strontites has a ftrong refemblance to barytes, but effen- 
tiully differs from it. Its fpecific gravity is lefs ; it parts 
with its carbonic acid when urged by heat fdmewhat more 
readily, and without fuffering fufion ; when calcined, it im¬ 
bibes moillure with vaftly greater avidity, fwelling and 
cracking with more heat and noife. Strontites diffolves 
much more abundantly in hot water than barytes ; and the 
form of the cryftals of thefe pure earths is very diffimilar. 
The compounds generated by ftront'tes differ from thofe of 
barytes. It will luftice to mention the nitrate and muriate. 
This earth, united to nitric and muriatic acid, forms falts 
that fuffer changes from expofure to air, which do not hap¬ 
pen to the nitrate and muriate of barytes. They are like- 
wife much more fuluble-in water, and have cryftals of a pe¬ 
culiar figure. The combinations of ftrontites with acids are 
-not, like thofe of barytes, decompcfed by pruffiate of lime 
or c.f potafh. Strontites and its compounds tinge Same, 
which barytes does not. Laftly, thefe earths difagree in the 
order of their attractions. From thefe conftderations it is 
concluded, that the mineral is not aerated barytes. 

It alfo is diftinguifhed from calcareous fpar or limeftone : 
for it is much heavier, and retains its fixed air with more 
lobfiinacy in the fire. The incomparably greater foiubility 


of the pure earth in hot than in cold water, and the cryflal- Strop!* 
1 ne form it affumes, fufficiently diftinguifh it from lime, II 
which the di pofition of the nitrate and muriate to cryftal- 
lize no lefs tends to do. 

The moft remarkable quality of ftrontites is that of tin¬ 
ging flame of a red colour. The muriate has it in the moft 
eminent degree, and its effects are well exhibited by putting 
a portion of the fait on the wick of a candle, which fs there¬ 
by made to burn with a very beautiful blood-red flame. The 
-nitrate Hands next, then cryftallized ftrontites, and after it 
the acetate. A hundred parts of ftrontites are compofed of 
'61.21 of earth, 30.20 of carbonic acid, and 8.59 of wa- 
ter. 

STROPHE, in ancient poetry, a certain number of 
verfes, including a perfed fenfe, and making the firft part of 
anode. See Poetry, n° 130. 

STRUMiE, fcrophulous tumors arifing on the neck and 
throat, conftituting what is commonly called the king's evil. 

See Medicine, n° 349. 

STRUMPFIA, in botany; a genus of plants belonging 
to the clafs of Jynger.efta, and to the order of monogamies. 

The calyx is quinquedentate and fuperior ; the corolla is 
pentapetalous; and the berry monofpermous. There is only 
one fpecies, the maritima. 

STRUTHIO, in natural hiftory; a genus of birds be¬ 
longing to the order of grallx of Linnaeus ; but, according 
to the new elaflification of Dr Latham, it forms, alonguvith 
the dodo, caffuarius, and rhea, a feparate order under the 
name-of Jlrulhius. As the dodo or didus, and rhea, have 
been already- defcribed in their proper place, we will now 
give fame account of the oftrich-and caffowary. 

I. The Ostrich {the Camelus of Linnaeus) has a bill Plate 
fomewhat conical; the wings are fo fhort as to be unfit cccclxixv*, 
for flying; the thighs and fides of the body are naked; the 
feet are formed for running, having two toes, one only 
of which is furnifhed with a nail. In this refpeft it dif¬ 
fers entirely from the caffowary, which has three toes com¬ 
plete. The oftrich is without doubt the largeft of all birds : 
it is nearly eight feet in length, and when (landing up¬ 
right from fix to eight feet in height. We are told in the 
Gentleman’s Magazine *, that two oftriches were fhown * Vol. sx. 
in London -in the year 1750, and that the male was 10 feet p- J3 6 - 
in height, and weighed three hundred weight and a quarter. 

The head and bill fomewhat refemble thofe of a duck ; and 
the neck may be likened to that of a fwan, but that it is 
much longer .; the legs and thighs refemble thofe of an hen ; 
though the whole appearance bears a ftrong refemblance to 
that of a camel. But though ufually feven feet high from 
the top of the head to-the ground, from the back it is only 
four; fo that the head and neck are above three feet long. 

From the top of the head to the rump, when the neck is 
flretched out in a right line, it is fix feet long, and the tail 
is about a foot more. One of the wings, without the fea¬ 
thers, is a foot and an half; and being flretched out, with 
the feathers, vs three feet. ' 

The plumage is much alike in all; that is, generally black 
and white ; though fome of them are faid to be grey. There 
are no feathers on the fides, nor yet on the thi'ghs, nor un¬ 
der the wings. The lower part of the neck, about half 
way, is covered with ftill fmaller feathers than thofe on the 
belly and back ; and thofe alfo are of different-colours. 

All thefe feathers are of the fame kind, and peculiar 
to die oftrich-; for other birds have feveral forts, feme of 
which are foft and downy, and others hard and ftrong. 
Oftrich-feathers are almoft all as foft as down, being utterly 
unfit to ferve the animal for flying, and ftill lefs adapted to 
be a proper defence againft external injury. The feathers 
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Smuhio. of ciher bird, !iave t!:e webs broader or. one fide than the 
other, but thofe of the odrich have their fhaft exttiflly in the 
middle. The upper part of the head and neck are covered 
with a very fine clear white hair, that fnines like the biidles 
of a hog ; and in fome places there are fmall tufts of it, 
confiding of about l a hairs, which grow from a fingle (haft 
about the thicknefs of a pin. 

At the eod of each wing there is a kind of fpnr almod 
like the quill of a porcupine; It is an inch long, being hol¬ 
low and of an horny lubltance. There are two of thefe on 
each wing ; the larged of which is at the extremity of the 
bone of the wing, and the other a foot lower. The neck 
f'eems to be more (lender in proportion to that of other birds, 
from its not being furniflied with feathers. The (kin in 
this part is of a livid fledi-colour, which fome, improperly,, 
would have to be blue. The bill is (hort and pointed, and 
two inches and an half at the beginning. The external 
form of the eye is like that of a man, the upper eye-lid be¬ 
ing adorned with eye-lalhes which are longer than thofe oil. 
the lid below. The tongue is fmall, veiy (hort and com- 
pofed of cartilages, ligaments, and membranes, intermixed 
with fielhy fibres. In fome it is about an inch long, and 
very thick at the bottom ; in oihejs it is but half an inch, 
being a.little forked at the end. 

The thighs are very flelhy and large, being covered with 
a white (kin inclining to rednefis, and wiinkled in the m.m- 
ner of a net, whofe m elites will admit the end of the finger. 
Some have very (mail leathers here and thereon the thighs ; 
and others again have neither feathers nor wrinkles. What 
are called the legs of birds, in thi- are covered before with 
large fcales. The end of the foot is cloven, and has two 
very large toes, which, like the leg, are covered with, fcales. 
Theft toes are of unequal (izes. The largeft, which i, on 
the infide, is feven inches long, including the claw, which 
is near three-fourths of an inch in length, and aimed as 
broad. The other toe is but four inches long, and is with- 
®ut a claw. 

The internal parts of this animal are firmed with no lefs 
furpriling peculiarity. At the top of the bread, under the 
(kin, the fat is two inches thick ; and on rite fore part of 
the belly it is as hard as fuet, and about two inches and an 
half thick in fome places. It has two dh'undk dom.i.hs,. 
Tiie fird, which is lowermod, in its natural lunation lbme- 
wh.tt refembles the crop in other birds ; but it is conlider- 
ably larger than the other domach, and is furnilhed with 
ftrong mufcular fibres, as well circular as longitudinal. The 
fecond domach or gizzard has- outwardly the lh.tpe of the 
ftomach of a man ; and upon opening is always found filled 
with a variety of difeordant fubdances ; hay,. grad, barley, 
beans, bones, and dones, fome. of which exceed n (ize a 
pullet’s egg. The kidneys are eight inches long and two 
broad, and differ from thofe of other birds in not being di¬ 
vided into lobes. The heart and lungs aie le pa rated by a 
midriff a* in quadrupeds ; ,.nd the parts of generation alfo 
bear a very drong refemblance and analogy. 

The odrich is a native only of the torrid regionsof Africa, 
and has long been celebrated by thofe who have had occalion 
to mention tiie animals of that region. Its fielli is prolcri- 
bed in Scripture as unfit to be eaten ; and mod of the an¬ 
cient writers defer-:be it as well known in their limes. Like 
the race cf the elephant, it is trmimitted down without 
mixture; and lias never been known to breed cut of 
that country which fird produced it. It feenis foimed 
to live among the fandy and bn. ning deferts <f tiie torrid 
•zone ; and, as in fome meafure it owes its binh to their 
genial influence, fo it leldom migrates into trails more mild 

more fertile. The Arabians alien, that the oltiich never 

x. 


drinks ; and the place cf its habitation ferns to confirm Strudiia*. 
the affection. In thele formidable regions odriches are feen 
in llmpe flocks, which to the didar.t fpeblator-appear like a 
icgiment of. cavalry, and have often alarmed a whole cara¬ 
van. There is no defert, how barren foever, but what is 
capable of (apply ing thefe animals with provider. ; they eat 
aimofl every tiling ; and thefe barren trails are thus doubly 
grateful, as they aff. rd both food and fecuritv. The odrich 
is of all other animals the mod voracious. It will devour 
leather, grafs, hair, iron, dones, or any thing that is given. 

Thofe fubdances which the coats of ihe domach cannot. 

(often, pafs whole; fo that glafs, dones, or iion, ate exclu¬ 
ded in the form in which they were devoured. In an oftri. h 
differed by Rariby, there appeared filch a quantity of he¬ 
terogeneous fubdances, that it was wonderful how any ani¬ 
mal could diged fucli an overcharge of nourilhmenr. Ya- 
Jifnieri alfo found the firll domach filled with a quantity or 
incongruous fubdances; grafs, nuts, cords, denes, glafs, 
brafs, copper, iron, tin, lead, and wood ; a p e.e of done 
was found among die red that weighed more t.ian a pound.. 

He faw one of thefe animals that was killed by devouring a. 
quantity of quicklime. It would feem that the ollrich is 
obliged to fill up the great capacity of its domach in order 
to be at eafe ; but that nutritious fubdances not occurring, 
it pours in whatever offers to fupply the void. 

In their native deferts, however, it is pr bable they live, 
chiefly upon vegetables, where they lead an inoffenliye and 
focial life ; the male, as Tiievenot affures us, alibi ting with, 
the female with connubial fidelity.. They aie faid to be 
very much inclined to venery ; and the make of the parts in 
both fexes feem to confirm the report. It is probable ulib 
they copulate like othei birds, by compreflion. They lay 
very la: ge eggs, fome of theni.being above five in h.s in dia¬ 
meter, and weighing above fifteen pounds. Thefe eggs 
have a very hard (hell, fome what refembling thofe cf lIis, 
crocodile, except that thofe of the latter are lefs and 
rounder; 

The feafen for laying depends oa the climate where the* 
animal is b:eJ. In the northern puns of Africa, this fea- 
fon is about the beginning of July ;. in tiie fouth, it is about 
the latter end of December. Thefe birds aie very prolific*, 
and lay generally fiom 40 to 50 eggs at one clutch, which 
are as big as a child’s Lead. It has been commonly repo; t* 
ed, that the female depolits them in the fend, and coveiing 
them np, leaves them to be hatched by the heat cf the cli¬ 
mate, an i then peimits the young to (hilt for themfelves. 

Very little of this, however, is true : no bird has a dronger 
affe&ion (or her young than the odrich, n r none watches 
her eggs with greater affidnity. It happens, indeed, in thofe 
bnt climates, that there is lefs necedity for the continuftl. 
incubation of the female ;. and (he more frequently leaves 
her eggs, which are in no danger of being chilled by the 
weather but though (he fometimes forfakes them by day,. 

(he always carefully broods over them by night; and l£.ul- 
ben, who has feen great numbers cf them at the Cape of 
Good Hope, affirms, that they fit on their eggs like other 
hi ids* and that the male and the female take this office by 
turns, as lie had frequent opportunities of obferving. Nor 
is it more tiue what is laid cf their forfaking their young 
after they, are excluded the (hell. On the contrary, the 
young ones are not even able to walk for fever al days after 
they are hatched. During this time the old one, are very 
affiduous in (applying them with graf-, and very caicful to 
defend them t om danger; nay, they encounter evtry dan¬ 
ger in their defence. The young, when broitglr forth, arc 
or an afh-colcur the fird year, and arc covered with leathers 
all over. But m tune thefe feathers drop; ar.d thuit p .rts 
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S truthi o. which are covered aflume a different and more becoming 
"‘ r "~ v ~' w plumage. , . 

The beauty of a part of this plumage, particularly the 
long leathers that cornpofe the wings and tail, is the duel 
reafon that man has been fo aftive in pu; fuing thisharmlefs 
bird to itsdeferts, and hunting it with no fmall degree of 
expence and labour. The ancients ufed thofe plumes in 
their helmets ; our military wear them in their hats ; and 
the ladies make them an ornament in their drefs. Thofe 
feathers which are plucked from the,animal while alive are 
much more valued than thofe taken when dead, the latter 
being dry, light, and fubjeft to be worm-eaten. 

Befide the value of their plumage, fome of the favage na¬ 
tions of Africa hunt them alfo for their flefti; which they 
confider as a dainty. They fometimes alfo breed thefe birds 
tame, to eat the young ones, of which the females are laid to 
be the greateft delicacy. Some nations have obtained the 
name of Struthopbagi, or ojlrich eaters, from their peculiar 
fondnefs for this food ; and even the Romans themfelves 
were not averfe to it. Even among the Europeans now, 
the eggs of the oftrich are faid to the well tailed, and ex¬ 
tremely nourilliing; but they are too fcarce to be fed upon, 
although a fmgle egg be a fufficient entertainment for eight 
men. 

As the fpoils of the oftrich are thus valuable, it is not to 
be wondered at that man has become their moft affiduous 
purfuer. For this purpofe, the Arabians train up their bell 
and fleeteft horfes, and hunt the oftrich (till in view. Per¬ 
haps, of all other varieties of the chafe, this, though the 
moft laborious, is yet the moft entertaining. As foon as the 
hunter comes within fight of his prey, he puts on his horfe 
with a gentle gallop, fo as to keep the oftrich Hill in light: 
yet net fo as to. terrify him from the plain into the moun¬ 
tains. Of all known animals, the oftrich is by far thefwift- 
eil in running ; upon obferving himfelf, therefore, purfued 
at a diftance, he begins to run at firft but gently ; either 
infenfible of his danger, or fure of efcaping. In this iitua- 
’ tion, he fomewhat refembles a man at full fpeed ; his wings, 
like two arms, keep working with a motion correfpondent 
to that of his legs ; and Iris fpeed would very foon fnatch 
him from the view of his purifiers ; but, unfortunately for 
the filly creature, inftead of going off in a diredt line, he 
takes his courfe in circles ; while the hunters ftill make a 
fmall courfe within, relieve each other, m.et him at unex¬ 
pected turns, and keep him thus ftill employed, ftill follow¬ 
ed, for two or three days together. At laft, fpent with fa¬ 
tigue and famine, and finding all power of efcape impoffible, 
he endeavours to hide himfelf from thofe enemies he cannot 
avoid, and covers his head in the And or the firft thicket he 
meets. Sometimes, however, he attempts to face his pur- 
filers; and though in general the moft gentle animal in na¬ 
ture, when driven to dei'peration he defends himfelf with 
his beak, his wings, and Iris lcet. Such is the force ’of his 
motion, that a man would be utterly unable to withftand 
him in the (hock. 

The Struthopbagi have another method of taking this 
bird: they cover themfelves with an ollrich’s {kin, and paf- 
iing up an arm though the neck, thus counterfeit all the 
motions of this animal. By this artifice they approach the 
oftrich, which becomes an eafy prey. Pie is fometimes alfo 
taken by dogs and nets ; but the moft ufual way is that 
mentioned above. 

W’hen the Arabians have thus taken an oftrich, they cut 
its throat; and making a bgsment below the opening, they 
fiiake the bird as cne would rime a barrel ; then taking off 
the ligature, there runs out from the wound in the throat a 
confideralfie quanti'y of blood mixed with the lat of the ani¬ 
mal; and this is conflicted as one of their greateft dainties. 
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They next flea the bird ; and of the {kin, which is flrong 
and thick, fometimes make a kind of velt, which anfwers the 
purpofes of a cuirafs and a buckler. 

There are ethers who, more compaflionate or more pro¬ 
vident, do not kill their captive, but endeavour to tame it, 
ror the purpofes of fupplying thofe feathers which are in fo 
great requeft. The inhabitants of Dara and Lybia breed 
up whole fiveks of them, and they are tamed with very little 
trouble. But it is not for their leathers alone that they are 
prized in this dometlic ilate; they are often ridden upon 
and ufed as horfes. Moore alfures us, that at Joar he law a 
man travelling upon an oftrich ; and Adanfon aflerts, that 
at the fadtory of Podore he had two oftriches, which were 
then young, the ftrongeft of which ran fwifter than the bell 
Englifh racer, although he carried two negroes on his back. 
As loon as the animal perceived that it was thus loaded, it 
fet off running with all its force, and made feveral circuits 
round the village ; till at length the people were obliged to 
flop it by barring up the way. 'How far this ftrength and 
fwiftnefs may be ufeful to mankind, even in a polifhed Rate, 
is a matter that perhaps deferves inquiry. 

II. The Cassowary (the Cafuarius of Linnaeus, and Ga- 
leated CaJJ'owary of Dr Latham) was firft brought into Eu¬ 
rope from Java by the Dutch about the 5 ear 1597. It is 
nearly equal in fize to the oftrich, but its legs are much 
thicker and ftronger in proportion. This conformation gives 
it an air of ftrength and force, which the fiercenefs and fin- 
gul.irity of its countenance confpire to render frnm.d able. It 
is five feet and ait half long from the point of the bill to the 
extremity of the claws. The legs are two feet and an half 
high from the belly to the end of the claws. The head and 
neck together are afoot and ar. half; and the largeit toe, 
including the claw, is five inches long. The claw alone of 
theleaft toe is three inches and a half in length. The wing 
is fo fmall that it does not appear, it being hid under the 
feathers of the back. In other birds, a part of the feathers 
ferve for flight, and are different from thofe that ferve mere¬ 
ly for covering ; but in the caffowary all the feathers are of 
the fame kind, and outwardly of the fame colour. They 
are generally double, having two long (hafts, which grow 
out of a fhort one, which is fixed in the {kin. Thofe that 
are double are always of an unequal length ; for fome are 
14 inches long, particularly on the rump, while ochets are 
not above three. The beards that adorn the (tern or flufc 
are about nSTftway to the end, very long, and as thick as 
an borfe-hair, without being fubdivided into fibres. The 
ftem or {haft is flat, fhiniag, biack, and knotted below ; and 
from each knot there proceeds a beard; likewife the beards 
at the end of the large feathers are perfedtly black, and to¬ 
wards the root of a grey tawny colour ; fhorter, more foil, 
and throwing out fine fibres like down ; fo that nothing ap¬ 
pears except the ends, which are hard and black; becaufe 
the other part, compofed of down, is quite covered. There 
are faethers on the head and neck; but they are fo fhort 
and thinly fown, that the bn d’s fkin appears naked, except 
towards the hidder part of the heaJ, where they are a little 
longer. The feathers which adorn the rump are extremely 
thick; but do not difFer in other refpeds from the reft, ex¬ 
cepting their being longer. The wings, when they are de¬ 
prived of therf feathers, are but three inches long ; and the 
feathers are like thofe on other pans of the body. The 
ends of the wings are adorned with five prickles, of drfeient 
lengths and thicknefs, which bend like a bow: thefe ate 
hollow from the roots to the very points, having only that 
flight fubftance within which all quills are known to have. 
The longeft of thefe prickles is 11 mcnes; and it is a quar¬ 
ter of an inch in diameter at the root, being thicker there 
than towards the extremity ; the point f^rns broker, elf. 


Struthi*. 


.1 nc 
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Struthio. The part, however, which moft diftinguifties this animal 
is the head ; which, though fmall, like that of an oftrich, 
does not fail to infpire fome degree of terror. It is bare of 
feathers, and is in a manner armed with an helmet of horny 
fubftance, that covers it from the root of the bill to near 
half the head backwards. This helmet is blick before and 
yellow behind. Its fubftance is very hard, being formed by 
the elevation of the bone of the Ikull; and it confifts of fe- 
veral plates, one over another, like the horn of an ox. Some 
have fuppofed that this was lhed every year with the fea¬ 
thers ; but the moft probable opinion is, that it only exfo¬ 
liates flowly like the beak. To the peculiar oddity of this 
natural armour may be added the colour of the eye in this 
animal, which is a bright yellow ; and the globe being above 
an inch and a half in diameter, give it an air equally fierce 
and extraordinary. The hole of the ear is very large and 
open, being only covered with fmall black feathers. The 
fides of the head, about the eye and ear, being deftitute of 
any covering, are blue, except the middle of the lower eye¬ 
lid, which is white. The part of the bill which anfwers to 
the upper jaw in other animals is very hard at the edges 
above, and the extremity of it is like that of a turkey-cock. 
The end of the lower mandible is {lightly notched, and the 
whole is of a greyifh brown, except a green fpot on each 
fide. As the beak admits a very wide opening, this con¬ 
tributes not a little to the bird’s menacing appearance. The 
neck is of a violet colour, inclining to that of Hate ; and it 
is red behind in feveral places, but chiefly in the middle. 
About the middle of the neck before, at the rile of the 
large feathers, there are two procefles formed by the (kin, 
which reiemble fomewhat the gills of a cock, but that they 
are blue as well as red. The {kin which covers the fore¬ 
part of the bread, on which this bird leans and refts, is hard, 
Callous, and without feathers. The thighs and legs are co¬ 
vered with feathers, and are extremely thick, ftrong, ftraight, 
and covered with feales of feveral lhapes; but the legs are 
thicker a little above the foot than in any other place. The 
toes are likewife covered with feales, and are but three in 
number; for that which lliould be behind is wanting. The 
claws are of a hard folid fubftance, black without and white 
within. 

The internal parts are equally remarkable. The caflo- 
wary unites with the double ftomach of animals that live 
upon vegetables the ftiort inteftines of thofe that live upon 
fielh. The inteftines of the calfowary are 13 times (hot ter 
than thofe of the oftrich. The heart is very fmall, being 
but an inch and an half long, and an inch broad at the 
bafe. Upon the whole, it has the head of a warrior, the 
eye of a lion, the defence of a porcupine, and the fwiltnels 
of a courfer. 

Thus formed for a life of hoftility, for terrifying others, 
and (or its own defence, it might be expected that the cal- 
luwary was one of the moft fierce and terrible animals of the 
creation. But nothing is io oppofite to its natural charac¬ 
ter : it never attacks others ; and inllead of the bill, when 
attacked, it rather makes ufe of its legs, and kicks like a 
hoife, or runs againft its purluer, beats him down, and treads 
him to the ground. 

The manner in which this animal moves is not lefs extraor¬ 
dinary than its appearance. Inftead of going direitly for¬ 
ward, it leems to kick up behind with one leg ; and then 
making a bound onward with the other, it goes with luch 
prodigious velocity, that the fwilteft racer would be left far 
behind. 

The fame degree of voracioufnefs which we perceived in 
the oftrich obtains as (trongly here. The calfowary fwal- 
lows every thing that comes within the capacity of its gul¬ 
let. The Dutch aftert, that it can devour not only glafs, 
Von. XVIII. 


iron, and ftones, but even live and burning coals, without ffttaluo 
teftifying the fmalleft fear or feeling the leaft injury. It is It 
faid, that the pa/Tage of the food through its gullet is per- 
formed fo fpeedily, that even the very eggs which it has 
fwallowed whole pafs through it unbroken in the fame form 
they went down. In faff, the alimentary canal of this ani¬ 
mal, as was obferved above, is extremely fhort; and it may 
happen, that many kinds of food are indigeftible in its fto- 
mach, as wheat or currants are to man, when fwallowed 
whole. 

The calfowary’s eggs are of a grey T -afh colour, inclining 
to green. They are not fo large nor fo round as thofe of 
the oftrich. They are marked with a number ot little tu¬ 
bercles of a deep green, and the {hell is not very thick. The 
largeft of thefe is found to be 15 inches round one way, 
and about 12 the other. 

The fouthern parts of the moft eaftern Indies feem to 
be the natural climate of the cafTowary. His domain, if we 
may fo call it, begins where that of the oftrich terminates. 

The latter has never been found beyond the Ganges; while 
the calfowary is never feen nearer than the iflands of Banda, 

Sumatra, Java, the Molucca iflands, and the correfponding 
parts of the continent. Yet even here this animal feems 
not to have multiplied in any conliderable degree, as we 
find one of the kings of Java making a prefent of one of 
thefe birds to the captain of a Dutch Ihip, confidering it as 
a very great rarity. 

2. The Cafuarius Nova Hollandite, or New Holland caf* 
fowary, differs confiderably from the common calfowary. 

It is a much larger bird, Handing higher on its legs, and 
having the neck longer than in the common one. Total Governor 
length feven feet two inches. The bill is not greatly diffe- Phillip’* 
rent from that of the common calfowary ; but the horny ^ r °y a 8 e ta 
appendage or helmet on the top of the head in this fpecies 
is totally wanting: the whole of the head and neck is alfo 
covered with feathers, except the throat and fore part of 
the neck about half way, which are not fo well feathered as 
the reft ; whereas in the common calfowary the head and 
neck are bare and carunculated as in the turkey. 

The plumage in general confifts of a mixture of brown 
and grey, and the leathers are fomewhat cut led or bent at 
the ends in the natural Hate : the wings are fo very ftiort as 
to be totally ufelefs for flight, and indeed are fcarcely to be 
diftinguifhed from the reft of the plumage, were it not for 
their Handing out a little. The long fpmes which are feen 
in the wings of the common fort are in this not obfer- 
vable, nor is there any appearance of a tail. The legs are 
flout, formed much as in the gale.ited calfowary, with lli; 
addition of their being jagged or ftuved ihe whole of their 
length ;.t the back part. 

This bird is not uncommon in New Holland, as feveral 
of them have been feen about Botany Bay and other parts. 
Although it cannot fly, it runs in fwiftly, that a greyhound 
can fcarcely overtake it. The fidh is faid to be in mile not 
unlike beef. 

STRUTHIOLA, in botany; a genus of plants belong, 
ing to the clafs of te r,..ulna, and order of monugynia. The. 
corolla is wanting ; the calyx is tubulous, with eight glan¬ 
dules at its mouth ; the berry is without juice, and mono- 
fpermous. The fpeeies are three, the virgata, erect;!, and 
nana, all of foreign extraction. 

STRYCHNOS, in botany: A genus of plants belong¬ 
ing to the clafs of pentandrla , and order of monogynta ; and 
in the natural fyftcm ranging under the 2Cth order, Luridt. 

The corolla is quinquelid ; the berry is unilocular, with a 
woody bark. Tne Ipecies are three, the nux vomica, co- 
lubrina, and potatorum, natives of foreign countries. 

STRYMON (anc. geog.), formerly Conozvs; a river con¬ 
i’', ltitu'.ipp 
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Strype, (Vtuting the ancient limits of Macedonia and Thrace ; lifing bert Stuart’s laxity of principle as a man, that he confider- Stuart, 
Stuart. in mount Scombms (Ariftotle). Authors differ as to the ed ingratitude as one of the molt venial fins ; fuch was his 
modern name of this river, conceit as a writei, that he regarded no one s merits but 

STRYPE (John), was defeended from a German fami- his own ; fuch were his disappointments, both as a writer 
ly, born at London, and educated at Cambridge. He was and a man, that he allowed his peevifhnefs to four into ma- 
vicar of Low Layton in EiFex, and diftinguifhed himfelfby lice, and indulged his malevolence till it fettled in corrup- 
his compilations of Lives and Memoirs; in which, as Dr non.” ... 

Birch remarks, his fidelity and induftry will always give a Soon after this difappomtment Dr Stuart went to Lon- 
value to his writings, however deftitute they maybe of the don, where he became from 1768 to 1774 one of the wri- 
graces of ftyle. He died in 1737, after having enjoyed his ters of the Monthly Review. In 1772 Dr Adam, re & or of 
vicarage near 68 years. the high fchool at Edinburgh, publifited a Latin Grammar, 

STUART (Dr Gilbert), was born at Edinburgh in which he intended as an improvement of the famous Ruddi- 
the year 1742. His father Mr George Stuart was profef- man’s. Stuart attacked him in a pamphlet under the name 
for of humanity in the univerfity, and a man of confiderable of Bujhby, and treated him with much feverity. In do- 
eminence for his claffical tafte and literature. For thefe ac- log this, he was probably actuated more by fome perfonal 
complilhments he was probably indebted in no fmall degree diflike of Dr Adam than by regard lor the memory of his 
to his relation the celebrated Ruddiman, with whom both learned relation ; for on other occafions he fhowed fufficient- 
he and his fon converfed familiarly though they afterwards ly that he had no regard to Ruddiman’s honour as a gram- 
united to injure his fame. marian, editor, or critic. 

Gilbert having finifiied his claffical and philofophical ftu- In 1774 he returned to his native city, and began the 
dies in the grammar fchool and univerfity, applied himfelf Edinburgh Magizire and Review, in which he difeuffed 
to jurifprudence, without following or probably intending the liberty and conftitution of England, and diilinguilhed 
to follow the profeffion of the law. For that profeffion he himfelf by an inqmry into the character of John Knox the 
has been reprefented as unqualified by indolence; by a paf- reformer, whole principles he reprobated in the fevereft 
fion which at a very early period of life he difplayed for ge- terms. About this time he revifed and publifted Sulli . an’s 
neral literature ; or by boundlefs diffipation:—and all thefe Ledtures on th. Conftituti n of England. Soon after he 
circumftances may have contributed to make him relinquifh turned his thoughts to the hiftory of Scotland, and pub- 
purfuits in which he could hope to fucceed only by patient lifted Obfervations concerning its Public Law and Conlli- 
perfeverance and ftridt decorum of manners. That he did tutional Hiftory ; in which he examined with a critical care 
not wafte his youth in idlenefs, is, however, evident from the preliminary book to Dr Robertlon’s Hiftory. His 
An Hiftorical Differtation concerning the Antiquity of the next work was The Hiftory of the Reformation; a book 
Britift Conftitution, which he publifted before he had com- which deferves praife for the eafy dignity of the narrative, 
pleted his twenty-fecond year, and which had fo much me- for ftridt impartiality. His laft great work. The HiB 
rit as to induce the univerfity of Edinburgh to confer upon tory of Scotland from the Eftabliftment of the Reformation 
the author, though fo young a man, the degree ofLL.D. to the Death of Queen Mary, which appeared in 1782, has 
After a ftudious interval of fome years, he produced a been very generally read and admired. His purpofe was to 
valuable work, under the title of A View of Society in vindicate the character of the injured queen, and expofe the 
Europe, in its Progrefs from Rudenefs to Refinement; or, weaknefs of the arguments by which Dr Robertfon had en- 
Inquiries concerning the Hiftory of Laws, Government, and deavoured to prove her guilty: but though the ftyle of this 
Manners. He had read and meditated with patience on work is his own, it contains very little matter which was 
the moft important monuments of the middle ages ; and in not furnifhed by Goodall and Tytler ; and it is with the 
this volume (which fpeedily reached a fecond edition) he arms which thefe two writers put into his hands that Dr 
aimed chiefly at the praife of originality and invention, and Stuart vanquifhed his great antagonift. , 

difeovered an induftry that is feldom connedted with ability In 1782 he once more vifited London, and fengaged in 
and difeernment. About the time of the publication of the Political Herald and Englift Review; but the jaundice 
the firft edition of this performance, having turned his and dropfy increafing on him, he returned by ifea to his na- 
thoughts to an academical life, he alike J for the profeffor- tive country, where he died in the houfe of his/lather on the 
{hip of public law in the univerfity of Edinburgh. Accord- 13th of Auguft 1706. 

ir.g to his own account he had been promifed that place by In his perfon Dr Stuart was about the middle fize and 
the minifter, but had the mortification to fee the profeffor- juftly proportioned. His countenance was modeft and ex- 
fliip bellowed on another, and all his hopes blafted by the pieffive, fometimes glowing with fentiments of fViendfhip, of 
influence of Dr Robertfun, whom he.reprefented as under ob- which he was truly fufceptible, and at others darting that 
ligations to him. fatire and indignation at lolly and vice which appear in fome 

To the writer of this article, who was a ftranger to thefe of his writings. He was a boon companion ; and, with a 
rival candidates for hiftorical fame, this part of the ftory conftitution that might have flood the ihock of ages, he fell 
feems very incredible ; as it is not eafy to conceive how it a premature martyr to intemperance. His talents were cer- 
ever could be in the power of Dr Stuart to render to the tainly great, and his writings are ufeful; but be feems to 
learned Principal any effential fervice. It was believed in- have been influenced moie by paffion than prejudice, and 
deed by the earl of Buchan, and by others, who obferved in his charadter there was not much to be imitated, 

that the illiberal jealoidy not unfrequent in the world of ' STUCCO, in building a compofition of white marble 

letters, was probably the fource of this oppofition ; which pulveril'ed, and mixed with platter of lime; and the whole 
entirely broke the intimacy of two perfons who, before that being fiited and wrought up with water, is to be ufed like 
time, were underftood to be on the moft .friendly footing common plafter ; this is called Ly Pliny marmoratum opus 
with each other. Ingratitude, however, is as likely to have and allarium opus. 

■ Chalmers been the vice of Dr Stuart as of Dr Robertfon ; for we A patent has been granted to Mr B. Higgins for in- 

in his life have been told by a writer,* who, at leaft in one inftance, venting a new kind of-lfucco, or water-cement, more firm 

«f Ruddi- completely proved what he affirms, that “ fuch was Gil- and durable than any heretofore. Its compofition, as ex- 
‘ uaii " trailed 
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Smcco. traced from the fpecification figned by himfelf, is as fol- 
lows: “ Di ift-fand, or quarry (aJ fand, which confirts chief¬ 
ly of hard quarlofe Hut-faced grains with (harp angles; 
which is the freed, or may be mod eafily freed by walhing, 
from clay, falts, and calcareous, gypfeous, or other grains 
lefs hard and durable than quartz ; which contains the frnall- 
ed quantity of pyrites or heavy metallic matter infeparable 
by walhing ; and which differs the fmalled diminution of 
its bulk in wafhing in the following manner—is to be pre¬ 
ferred before any other. And where a coarfe and a tine 
fand of this kind, and correfponding in the fize of their 
grains with the coarfe and fine fands hereafter defcribed, 
cannot be eafily procured, let fuch fand of the foregoing 
quality be chofen as may be forted and cleanfed in the fol¬ 
lowing manner: 

“ Let the fand be fifted in dreaming clear water, thro’ 
a fieve which lhall give palfage to all tuch grains as do not 
exceed one-fixteenth of an inch in diameter ; and let the 
dream of water and the fitting be regulated fo that all the 
fand, which is much finer than the Lynn-fand commonly 
ufed in the London glafs-houfes, together with clay and 
every other matter fpecifically lighter than fand, may be 
walhed away with the fiream, v/hild the purer and coarfer 
fand, which paffes through the fieve, fubddes in a conveni¬ 
ent receptacle, and whiltl the coarfe rubbilh and rubble re¬ 
main on the fieve to be rejected. 

“ Let the fand which thus fubfides in the receptacle be 
walhed in clean dreaming water through a finer fieve, fo 
as to be further cleanfed and forted into two parcels ; a coar¬ 
fer, which will remain in the fieve which is to give palfage 
to fuch grains of find only as are lefs than one-thirtieth of 
an inch in diameter, and which is to be faved apart under 


the name of coarfe fand \ and a finer, which will p ifs thro* Ft.cro. 
the fieve and fubfide in the water, and which is to be faved v 
apart under the name o i fine fand. —Let the coarfe and the 
fine fand be uiied feparately, either in the fun or on a clean 
iron-plate, fet on a convenient furface, in the manner of a 
fand-heat (b). 

“ Let lime be chofen (c) which is done-lime, which 
heats the mod in flaking, and flakes the quicked when du¬ 
ly watered ; which is the frefhed made and clofed kept; 
which diflblves in diddled vinegar vvicli the lead effervef- 
cetice, and leaves the fmalled refidue infoluble, and in this 
refidue the fmalled quantity of clay, gypfum, or maitiai 
matter. 

“ Let the lime chofen according to thefe important rules 
be put in a brafs-wired fieve to the quantity of 14 pounds. 

Let the fieve be finer than either of the foregoing; the fi¬ 
ner, the better it will be : let the lime be Halted (d) by 
plunging it in a butt filled with foft water, and railing it 
out quickly and differing it to heat and fume, and by re¬ 
peating this plunging and railing alternately, and agitating 
the lime, until it be made to pal's through the fieve into the 
water; and let the part of the lime which does not eafily 
pafs through the fieve be rejefted : and let frelh portions 
of the lime be thus ufed, until as many (e) ounces of lime 
have palfed through the fieve as there are quarts of water 
in the butt. Let the water thus impregnated dand in the 
butt clofely covered (f) until it becomes clear ; and through 
wooden (g) cocks placed at different heights in the butt, 
let the clear liquor be drawn off as fad (h) and as low as 
the lime fubfides, for ufe. This clear liquor I call the ce¬ 
menting liquor (1). The freer the water is irom fiiline mat¬ 
ter, the better will be the cementing liquor made with it. 

F 2 Let 


(a) “ This is commonly called pil-fand. 

(b) “ The fand ought to be birred up continually until it is dried, and is then to be taken off ; for otherwife the eva¬ 
poration will be very flow, and the fand which lies next the iron plate, by being overheated, will be difcoloured. 

(c) “ The perference given to done-lime is founded on the prefent practice in the burning of lime, and on the 
clofer texture of it, which prevents it from being fo foon injured by expofure to the air as the more fpongy chalk- 
lime is; not on the popular notion that done-lime has fomeihing in it whereby it excels the bed chalk in the cementing 
properties. The gypfum contained in lime-done remains unaltered, or very little altered, in the lime, after the burn¬ 
ing ; but it is not to be expeided that clay or martial matter Ihould be found in their native date in well-burned lime ; 
for they concrete or vitrify with a part of the calcareous earth, and conditute the hard grains or lumps which remain un- 
diifolved in weak acids, or are feparable from tire baked lime by fd’ting it immediately through a fieve. 

(d) “ This method of impregnating the water with lime is not the only one which may be adopted. It is, how¬ 
ever, preferred before others, becaufe the water clears the fooner in confequenee of its being warmed by the flaking 
lime ; and the gypfeous part of the lime does not diffufe itfelf in the water fo freely in this way as it does when the 
lime is flaked to fine powder in the common method, and is then blended with the water ; for the gypfeous part of 
the lime flakes at firb into grains rather than into fine powder, and will remain on the fieve after the pure lime has 
palled through, long enough to admit of the intended reparation ; but when the lime is otherwife flaked, the gypfeous 
grains have time to flake to a finer powder, and pafling through the fieve, diffolve in the water along with the lime. I 
have imagined that other advantages attended this method of preparing the lime-water, but I cannot yet fpeak of them 
with precifion. 

(I) “ If the water contains no more acidulous gas than is ufually found in river or rain water, a fourth part of this 
quantity of lime, or lefs, will be fufficient. 

(f) “ The calcareous crud which forms on the furface of the water ought not to be broke, for it afflds in excluding 
the air, and preventing the abforption of acidulous gas whereby the lime-water is fpoikd. 

(g) “ Crafs-cocks are apt to colour a part of the liquor. 

(II) “ Lime-water cannot be kept many days unimpaired, in any veffels that are not perfedly air-tight. If the liquor 
be drawn off before it clears, it will contain whiting, which is injurious ; and if it be not inftantly uled after it is drawn 
limpid from the butt into open veffels, it will grow turbid again, and depolite the lime changed to whiting by the gas ab¬ 
sorbed from the air. The calcareous matter which fubfides in the butt refembles whiting the more nearly as the lime has 
been more fparingly employed; in the contrary circumdances, it approaches to the nature of lime ; and in the intermedi¬ 
ate Hate, it is fit for the common compofition of the pladerers for inlide ducco. 

(1) “ At the time of writing this fpecification, I preferred this term before that of lime-water, on ^rounds which I 
had not fufficiently examined. 




fituceo. 
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“ L:t 56 pounds of the aforefaid chofen lime be flaked, 
by cpadu illy fiprinkling on it, and efpecially on the unflak¬ 
ed pieces, the cementing liquor, in a clofe (k) clean place. 
Let the flaked part be immediately (l) lifted through the 
lafl-mentioned fine brafs-wired lieve : Let the lime which 
paffes be ufed inftantly, or kept in air-tight veflels, and let 
the part of the lime which does not pafs through the fieve 
be rejected (m). —This finer richer part of the lime which 
paffes through the fieve I call purified lime. 

“ Let bone-afh be prepared in the ufual manner, by 
grinding the vhiteft burnt bones, but let it be fifted, to be 
much finer than the bone-alh commonly fold for making 
cupels. 

“ The moll eligible materials for making my cement be¬ 
ing thus prepared, take 56 pounds of the coarfe fand and 
42 pounds of the fine fand ; mix them on a large plank of 
hard wood placed horizontally ; then fpread the fand fo that 
it may ftand to the height of fix inches, with a flat fiirface 
on the plank; wet it with the cementing liquor; and let 
any fuperfluous quantity of the liquor, which the fand in 
the condition defcribed cannot retain, flow away off the 
plank. To the wetted fand add 14 pounds of the purifi¬ 
ed lime in fsveral fucceffive portions, mixing and beating 
them up together in the mean time with the inftruments ge¬ 
nerally ufed in making fine mortar: then add 14 pounds of 
the bone-afh in fucceffive portions, mixing and beating all 
together. The quicker and the more perfedtly thefe ma¬ 
terials are mixed and beaten together, and the fooner the 
cement thus formed is ufed, the better (n) it will be. This 
I call the water-cement cearfe-grained, which is to be applied 
in building, pointing, plaftering, ftuccoing, or other work, 
as mortar and ftucco now are; with this difference chiefly, 
that as this cement is fhorter than mortar or common ftuc¬ 
co, and dries fooner, it ought to be worked expeditioufly 
in all cafes ; and in ftuccoing, it ought to be laid on by Ai¬ 
ding the trowel upwards on it; that the materials ufed 
along with this cement in building, or the ground on which 
it is to be laid in ftuccoing, ought to be well wetted with 
the cementing liquor in the inftant of laying on the cement; 
and that the cementing liquor is to be ufed when it is ne- 
ceffary to moiften the cement, or when a liquid is required 
to facilitate the floating of the cement. 

“ When fuch cement is required to be of a finer texture, 


take 98 pounds of the fine fand, wet it with the cementing Stucco, 
liquor, and mix it with the purified lime and the bone- 
afh in the quantities and in the manner above defcribed ; 
with this difference only, that 15 pounds of lime, or (o) 
thereabouts, are to be ufed inftead of 14 pounds, if the 
greater part of the fand be as fine as Lynn fand. This I 
call water-cement fine-grained. It is to be ufed in giving the 
laft coating, or the finifh to any work intended to imitate 
the finer-grained ftones or ftucco. But it may be applied 
to all the ufes of the water-cement coarfe-grained, and in the 
fame manner. 

“ When for any of the foregoing purpofes of pointing, 
building, &c. fuch a cement is required much cheaper and 
coarfer-grained, then much coarfer clean fand than the forego¬ 
ing coarfe fand, or well waffled fine rubble, is to be provided. 

Of this coarfe fand or rubble take 56 pounds, of the forego¬ 
ing coarfe fand 28 pounds, and of the fine fand 14 pounds; 
and after mixing thefe, and wetting them with the cement¬ 
ing liquor in the foregoing manner, add 14 pounds, or 
fomewhat lefs, of the (p) purified lime, and then 14 pounds 
or fomewhat lefs of the bone-affl, mixing them together in 
the manner already defcribed. When my cement is requi¬ 
red to be white, white fund* white lime, and the whireft 
bone-afh are to be chofen. Grey fand, and grey bone-afh 
formed of half-burnt bones, are to be chofen to make the 
cement grey; and any other colour of the cement is obtain¬ 
ed, either by choofing coloured fand, or by the admixture 
of the neceflary quantity of coloured talc in powder, or of 
coloured, vitreous, or metallic powders, or other durable co¬ 
louring ingredients commonly ufed in paint. 

“ To the end that fuch a water-cement as 1 have defcri¬ 
bed may be made as ufeful as it is poffible in all circum- 
ftances ; and that no perfon may imagine that my claim and 
right under thefe letters-patent may be eluded by divers va¬ 
riations, which may be made in the foregoing procefs with¬ 
out producing any notable defedt in the cement; and to the 
end that the principles of this art, as well as the art itfelf, 
of making my cement, may be gathered from this fpecifica- 
tion and perpetuated to the public ; I fhall add the follow¬ 
ing obfervations: 

“ This my water-cement, whether the coarfe or fine 
grained, is applicable in forming artificial ftone, by making 
alternate layers of the cement and of flint, hard ftone, or 

brick. 


(k) “ The vapour which arifes in the flaking of lime contributes greatly to the flaking of thefe pieces which lie in its 
way; and an unneceffary wafte of the liquor is prevented, by applying it to the lime heaped in a pit or in a veflel,which 
inay reftrain the iffue of the vapour, and direct it through the mafs. If more of the liquor be ufed than is neceflary to 
flake the lime, it will create error in weighing the flaked powder, and will prevent a part of it from paffing freely thro* 
the fieve. The liquid is therefore to be ufed fparingly, and the lime which has efcaped its adtion is to be lprinkled apart 
with frefli liquor. 

(n) “ When the aggregation of the lumps of lime is thus broken, it is impaired much fooner than it is in the former 
ftate, becaufe the air more freely pervades it. 

(m) “ Becaufe it confifts of heterogeneous matter or of ifl-burnt lime ; which laft will flake and pafs through the fieve, 
if the lime be not immediately fifted after the flaking agreeable to the text. 

(n) “ Thefe proportions are intended for a cement made with fharp fand, for incruftation in expofed fituations, where 
it is neceflary to guard againft the effedls of hot weather and rain. In general, half this quantity of bone-afhes will be 
found fufficient; and although the incruftation in this latter cafe will not harden deeply fo foon, it will be ultimately 
ftronger, provided the weather be favourable. 

“ The injuries which lime and mortar fuftain by expofure to the air, before the cement is finally placed in a quiefcent 
ftate, are great; and therefore our cement is the worfe for being long beaten, but the better as it is quickly beaten until 
the mixture is effedted, and no longer. 

(o) “ The quantity of bone-afhes is not to be increafed with that of the lime; but it is to be leffened as the expofure 
and purpofes of the work will admit. 

(p) “ Becaufe lefs lime is neceflary, as the fand is coarfer* 
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brick, in moulds of the figure of the intended done, and felenite, cr clay; fuch water may, without any notable in- Stucco, 
by expofing the mafles fo formed to the open (q_) air to convenience, be ufed in the place of the cementing liquor ; 
harden. and water approaching this ftate will not require fo much 

“ When fuch cement is required for water (r) fences, lime as I have ordered to make the cementing liquor ; and 
two thirds of the preicribed quantity of bone-alhes are to be a cementing liquor fufficiently ufeful may be made by vari- 
omitted ; and in the place thereof an equal meafure of pow- ous methods of mixing lime and water in the defcribed pro- 
dered terras is to be uled ; and if the fand employed be not portions, or nearly fo. 

of the coarfed fort, more teiras mud be added, fo that the “ When done-lime cannot be procured, chalk-lime, or 
terras fhall be by weight one-fixth part of the weight of (hell-lime, which bed refembles done-lime, in the charac- 
the fand. ters above written of lime, may be ufed in the manner de- 

“ When fuch a cement is required of the fined grain (s) fcribed, except that fourteen pounds and a half of chalk- 
or in a fluid form, lb that it may be applied with a brulh, lime will be required in the place of fourteen pounds of 
flint powder, or the powder of any quartofe or hard earthy done-lime. The proportion of lime which I have prefcri- 
fubdance, may be ufed in the place of fand ; but in a quail- bed above may be increafed without inconvenience, when 
tity fmalier, as the flint or other powder is finer; fo that the cement or flucco is to be applied where it is not liable 
the flint-powder, or other fuch powder, fhall not be more to dry quickly ; and in the contrary circumdance, this pro- 
than fix times the weight of the lime, nor lefs than four portion may be diminilhed ; and the defedt of lime in quan- 
times its weight. The greater the quantity of lime within tity or quality may be very advantageoufly fupplied (y), 
thefe limits, the more will the cement be liable to crack by caufing a confiderable quantity of the cementing liquor 
by quick drying, and viceverfa. to foak into the work, in fuccefiive portions, and at diflant 

“ Where fuch fand as I prefer cannot be conveniently intervals of time, fo that the calcareous matter of the cement- 
procured, or where the fand cannot be conveniently wafhed ing liquor, and the matter attracted from the open air, may 
and forted, that fand which mod refembles the mixture of fill and drengthen the work. 

coarfe and fine fand above prefcribed, may be ufed as I have “ The powder of almod every well-dried or burnt ani- 
diredted, provided due attention is paid to the quantity of mal fubdance maybe ufed indead ofbone-afh ; and feveral 
the lime, which is to be greater (t) as the quantity is finer, earthy powders, efpecially the micaceous and the metallic ; 
and vice verfa. and the elixated allies of divers vegetables whofe earth will 

“ Where fand cannot be eafily procured, any durable not burn to lime; and the allies of mineral fuel, which are 
dony body, or baked earth grofsly powdered (u), ani fort- of the calcareous kind, but will not burn to lime, will an- 
ed nearly to the fizes above prefcribed for fand, may be fwer the ends of bone-alli in fome degree, 
ufed in the place of fand, meafure for meafure, but not weight “The quantity of bone-afh defcribed may be lefiened 
for weight, unlefs fuch grofs powder be as heavy fpecifically without injuring the cement, in thofe circumdances efpeci- 
as fand. ally which admit the quantity of lime to be leflened, and in 

“ Sand maybe cleanfed from every fofter, lighter, and lefs thofe wherein the cement is not liable to dry quickly- 
durable matter, and from that part of the fand which is too And the art of remedying the defedts of lime may be ad- 
fine, by various methods preferable (x), in certain circum- vantageoufly pradlifed to l'upply the deficiency ofbone-afh, 
dances, to that which I have defcribed. efpecially in building, and in making artificial done with. 

“ Water may be found natutally free from fixable gas, this cement. 

STUD, 


(qJ “ But they mud not be expofed to the rain until they are almod as drong as frefh Portland done ; and even then 
they ought to be fheltered from it as much as the circumdances will admit. Thefe dones may be made very hard and 
beautiful, with a fmall expence of bor.’-alh, by foaking them, after they have dried thoroughly and hardened, in the 
lime liquor, and repeating this procefs twice or thrice, at didant intervals of time. The like effedf was experienced in 
incrudations. 

(r) “ In my experiments, mortar made with terras-powder, in the ufual method, does not appear to form fo drong a 
cement for water-fences as that made, according to the fpecification, with coarfe fand ; and I fee no more reafon for 
avoiding the ufe of fand in terras-mortar, than there would be for rejeding done from the embankment. The bone- 
alhes meant in this place are the dark grey or black fort. I am not yet fully fatisfied about the operation of them in 
this indance. 

(s) “The qualities and ufes of fuch fine calcareous cement are recommended chiefly for the purpofe of fmoothing 
and finilhing the ftronger crudaceous works, or for walhing walls to a lively and uniform colour. For this lad intention, 
the mixture mud be as thin as new cream, and laid on brilkly with a brulh, in dry weather ; and a thick and durable coat 
is to be made by repeated walhing ; but is not to be attempted by ufing a thicker liquor ; for the coat made with this lad 
is apt to fcale, whilft the farmer endures the -weather much longer than any other thin calcareous covering that has been 
applied in this way. Fine yellow-ochre is the cheaped colouring ingredient for fuch walh, when it is required imitate 
Bath done, or the warm-white Hones. 

(t) “ If fea land be well wafhed in frelh water, it is as good as any other round fand. 

(u) “ The cement made with thefe and the proper quantities of purified lime and lime-water, are inferior to the 
bed, as the grains of thele powders are more perilhable and brittle than thole of fand. They will not therefore be 
employed, unlefs for the fake of evaficu, or for want of fand : ia this latter cafe, the finer powder ought to be wafhed 
away. 

(x) “This and the next paragraph is inferted with a view to evafions, as well as to fugged the ealicr and cheaper 
methods which may be adopted in certain circumdances, by artids who underhand the principles which I endeavour¬ 
ed to teach. 

(y) “ This praftice is noticed, as the remedy which may be ufed for the defefts arifing from evafive meafures and as 

the method of giving fpongy incrudations containing bone-allies the greated degree of hardnefs.” " 
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-i 1 '! STUD, in the manege,' a colleflion of breeding horfes 
. il , and mares. 

STUDDINGsails, certain light fails extended, in 
moderate and fteady breezes, beyond the fkirts of the prin¬ 
cipal fails, where they appear as wings upon the yard-arms. 

STUFF, in commerce, a general name for all kinds of. 
fabrics of gold, filver, filk, wool, hair, cotton, or thread, 
manufactured on the loom; of which number are velvets, 
brocades, mohairs, fatins, taffetas, cloths, ferges, &c. 

STUKELY (Dr William), a celebrated antiquarian, 
defeended from an ancient family in Lincolnihire, was born 
at Holbech in 1687, and educated in Bennet college, Cam¬ 
bridge. While an under-graduate, he often indulged a 
ftrong propenfity to drawing and defigning ; but made phy¬ 
tic his principal ftudy, and firft began to praCtife at Bofton 
in his native country. In 1717 he removed to London, 
where, on the recommendation of Dr Mead, he was foon 
after elected a fellow of the Royal Society; he was one of 
the firft who revived that of the antiquarians in 1718, 
and was their fecretary for many years during his refidence 
in town. In 1729 he took holy orders by the encourage¬ 
ment of archbifhop Wake ; and was foon after prefented by 
lord-chancellor King with the living of All-Saints in Stam¬ 
ford. In 1741 he became one of the founders of the E- 
gyptian fociety, which brought him acquainted with the 
benevolent duke of Montague, one of the members: who 
prevailed on him to leave Stamford, and prefented him to 
the living of St George the Martyr, Queen Square. Fie 
died of a ftroke of the palfy in 1765. In his phyfical ca¬ 
pacity, his Differtation on the Spleen was well received ; 
and his Itlnerarium Curiofum, the firft fruit of his juve¬ 
nile excurfions, was a good fpecimen of what was to be ex¬ 
pected from his riper age. His great learning, and pro¬ 
found refearches into the dark remains of antiquity, enabled 
him to publifb many elaborate and curious works : bis 
friends ufed to call him the arch-druid of his age. His dif- 
courfes, intided Paheographia Sacra, on the- vegetable crea¬ 
tion, befpeafc him a botanift, philofopher, and divine. 

STUM, in the wine-trade, denotes the unfermented juice 
of the grape after it has been feveral times racked off 
and feparated from its fediment. The cafks are for this 
purpofe well matched or fumigated with brimftone every 
time, to prevent the liquor from fermenting, as it would 
otherwife readily do, and become wine. See Must. 

STUPIDITY. The Greek word paponi; correfponds 
moft with our Englifh word Jlupidity or foolijhnefs, when 
ufed to exprefs that ftate of mind in which the intellects are 
defective. The immediate caufes are faid to be, a de¬ 
ficiency of vital heat, or a defeCt in the brain. Stupid chil¬ 
dren fometimes become fprightly youths ; but if ftupidity 
continues to the age of puberty, it is hardly ever removed. 
If ftupidity follows upon a violent paflion, an injury done 
to the head, or other evident caufe, and if it continues long, 
it becomes incurable. But the ftupidity which confifts in a 
lofs of memory, andfucceeds a lethargy, fpontaneoufly ceafes 
when the lethargy is cured. 

STUPOR, a numbnefs in any part of the body, whether 
occafioned by ligatures obftruCting the blood’s motion, by 
the palfy, or the like. 

STUPPA, or Stupe, in medicine, is a piece of cloth 
dipped in fome proper liquor, and applied to an affeCted 
part. 

STURDY, a diftemper to which cattle are fubjeCt, called 
alfo the turning evil. See Farriery. 

STURGEON. See Accipenser. 

STURM 1 US (John), a learned philologer and rhetori¬ 
cian, was born at Sleida in Eifel near Cologne in 1507. He 
ffudied at firft in his native country with the fons of count 


de Manderfcheld, whofe receiver his father was. He after- SturmJu3, 
wards purified his ftudy at Liege in the college of St Je. om, Stunius. 
and then went to Louvain in 1524. Five years he fpent 
there, three in learning and two in teaching. He fet up a 
printing-prefs with. Iludger Refcius profeflor of the Greek 
tongue, and printed feveral Greek authors. He went to 
Paris in 1529, where he was highly efteemed, and read 
public lectures on the Greek and Latin writers, and on lo¬ 
gic. He married there, and kept a great number of 
boarders: but as he liked what were called the new opinions, 
he was more than once in danger; and this undoubtedly 
was the reafon why he removed to Stiafburgh in 1537, in 
order to take poffeffion of the place offered him by the ma- 
giftrates. The year following he opened a fchool, which 
became famous, and by his means obtained of Maximilian II. 
the title of an univerfity in 1566. He was very well fkilled 
in polite literature, wrote Latin with great purity, and was 
a good teacher. His talents were not confined to the 
fchool; for he was frequently intruded with deputations in 
Germany and foreign countries, and difeharged thefe em¬ 
ployments with great honour and diligence. He lhowed 
extreme charity to the refugees on account of religion : He 
not only laboured to affift them by his advice and recom¬ 
mendations ; but he even impoveriftied himfelf for them. 

He died in his 82d year, after he had been for fome time 
blind. He publilhed many books; the principal of which 
are, 1. Partitiones Dialeclica. 2 . De Educatione Principum. 

3. De Nobiii aie Anglkana. 4. Lingute Laiinae refolvendte 
Ratio. 5. Excellent notes on Ariftotle’s and Hermogenes’s 
Rhetoric, &c. 

He ought not to be confounded with John S'urmius, a 
native of Mechlin, and phyfician and profeffor of mathema¬ 
tics at Louvain, who alfo wrote feveral works. 

STURNUS, the. Starling ; a genus of birds belonging 
to the order of pajferes. The beak is Tubulated, depreffed, 
and fomewhat blunt; the fuperior mandible is entire, and 
fomewhat open at the edges; the noftrils are marginated 
above ; and the tongue is lharp and emargir.ated. There*,are 
15 fpecies according to Dr Latham ; the vulgaris, capenfis, 
ludovicianus, militaris, cellaris, carunculatus, gallinaceus, 
fericeus, viridis, olivaceus, muritanicus, loyca, dauuricus, 
junceti, and mexicanus. i 

The vulgaris, or common ftarling, is the only fpecies 
of the fturnus that is indigenous. ' The weight of the 
male of this fpecies is about three ounces; that of the 
female rather lefs. The length is eight inches three quarters: r. a <- w « 
the bill is biown or yellow, but in old birds generally yellow. Synopfis, 
The whole plumage is black, very refplendant, with change- vol. iii. 
able blue, purple, and copper: each feather marked with a 
pale yellow fpot. The leifer coverts are edged with yellow, 
and flightly gloffed with green. The quill-feathers and tail 
dufky: the former edged with yellow on the exterior fide; 
the laft with dirty white. The legs of a reddifh brown. 

The ftare breeds in hollow trees, eaves of houfes, towers, 
ruins, cliffs, and often in high rocks over thefea, fuch as that 
of the ifle of Wight. It lays four or five eggs, of a pale- 
greenifh afti-colour ; and makes its neft of ftraw, fmall fibres 
of roots, and the like. In winter, flares affemble in vaft 
flocks: they collect in myriads in the fens of Lincolnfhire, 
and do great damage to the fen-men, by roofting on the 
reeds, and breaking them down by their weight; for reeds 
are the thatch of the country, and are laid up in harveft with 
great care. Thus birds feed on worms and infe&s; and it is 
faid that they will get into pigeon-houfes, for the fake of 
fucking the eggs. Their flefh is fo bitter as to be fcarce 
eatable. They are fond of following oxen and other large 
cattle as they feed in the meadows, attracted, it is fail, by 
the infeCts which flutter round them, or by thofe, perhaps, 

which 
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which fwarm in their dang, or in meadows in general. 
From this habit is derived the German name Kinder S'.ann. 
They are alio accufed of feeding on the carcafes that are 
expofed on gibbets ; bat it is probably in fearch only of 
infe&s. They live feven or eight years, or even longer, in 
the domeftic Hate. The wild ones cannot be decoyed by 
the call, becaufe they regard not the fcream of the owl. A 
method has been difcovered of taking entire families, by fix¬ 
ing to the walls and the trees where they lodge pots of 
earthen ware of a convenient form, which the birds often 
prefer to place their nefts in. Many are alfo caught by the 
gin and draw-net. In fome parts of Italy it is common to 
employ tame weafels to drag them out of their nefts, or 
rather their holes; for the artifice of man confifts in em¬ 
ploying one enflaved race to extend his dominion over the 
reft. 

The ftare, it is faid, can be taught to fpeak either French, 
German, Latin, Greek, See. and to pronounce phrafes of 
fome..length. Its pliant throat accommodates itfelf to every 
inflexion and every accent. It can readily articulate the 
letter R, and acquires a fort of warbling which is much fu- 
perior to its native fong. This bird is 1 'pread through an 
extenfive range in the ancient continent. It is found in 
Sweden, Germany, France, Italy, the Ifle of Malta, the 
Cape of Good 'Hope, and is everywhere nearly the fame ; 
whereas thofe American birds which have been called Hares, 
prefent a great diverfity of appearance. 

■STYE, or Stythe, in the eye. See Crithe. 

STYLE, a word of various fignifications, originally de¬ 
duced from Jlyhs, a kind of bodkin wherewith the ancients 
wrote on plates of lead, or on wax, &c. and which is ftill 
ufed to write on ivory-leaves and paper prepared for that 
purpofe, &c. 

Style, in dialling, denotes the gnomon or cock of a dial 
railed on the plane thereof to projedt a Ihadow. 

Style, in botany. See Botany, Sedt. iv. p. 434. 

Style, in language, is the peculiar manner in which a 
man expreftes his conceptions. It is a picture of the ideas 
which rile in his mind, and of the order in which they are 
there produced. 

The qualities of a good ftyle may be ranked under two 
heads; perfpicuity and ornament. It will readily be ad¬ 
mitted, that perfpicuity ought to be effentially connedted 
with every kind of writing ; and to attain it, attention nuift 
be paid, firft to fingle words and ph afes, and then to the 
conflrudtion of fentences. When confidered with refpedt 
to words and phrafes, it requires thefe three qualities ; purity, 
propriety, and prscifmn. When confidered with regard to 
fentences, it requires a clear arrangement of the words and 
unity in the fenfe ; to which, if llrength and harmony be 
added, the ft)le will become ornamented. 

One of the moll important diredtions to be obferved by 
him who wdhes to form a good ftyle, is to acquire clear 
and precife idea, on the fubjedl concerning which he is to 
write cr fpeak. To this mull be added frequency of compo 
fition, and an acquaintance with the ftyle of the belt authors. 
A fervile imitation, however, of any author is carefully to 
be avoided ; for he who copies, can hardly avoid copying- 
faults as well as beauties. A ftyle cannot be proper unlels 
it be adapted to the fubjedl, and likewile to the capacity of 
our hearers, if we are to fpeak in public. A limple, clear, 
and unadorned ftyle, fuch as that of Swift, is fiiiteft for in¬ 
tricate difquifition ; a ftyle elegant as Addifon’s, or impe¬ 
tuous like Johnlbn’s, is mod proper fi r fixing the at¬ 
tention on truth'; which, though known, are too much 
re. iedted. We mult not be inattentive to the ornaments 
of ftyle, if we with that our labours fli uld be read and ad¬ 
mired : biu ho it a contemptible writer, who leeks not 
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beyond the drefs of language, who lays not the chief ftrefs 
upon his matter, and who does not regard ornament as a 
fecondary and inferior recommendation. Fur further ob- 
the different kinds of ftyle, fee Oratory, 


Style 

.11 

Stilites. 


on 


fervations 
n° 99, &c. 

Style, in jurifprudence, the particular form or man¬ 
ner of proceeding in each court of jarifdidb'on, agreeable 
to the rules and orders eftablifhed therein : thus we fay, the 
ftyle of the court of Rome, of chancery, of parliament, of 
the privy-council, &c. 

Style, in mufic, denotes a peculiar manner of Tinging, 
playing, or compofing ; being properly the manner that 
each perfon has of playing, fmging, or teaching; which is 
very different both in refpeff of different geniufes, of coun¬ 
tries, nations, and of the different matters, places, times, 
fubjedts, paffions, expreftions, &c. Thus we lay, the ftyle 
of Paleftrina, of Lully, of Corelli, of Handel, &c.; the ftyle 
of the Italians, French, Spaniards, 3 cc. 

Old Style, the Julian method of computing time, as the 

New Sttle is the Gregorian method of computation. 

See Kalendar. 

STYLEPHORUS chordatus, a genus of fifties belong¬ 
ing to the order of apbdes. This very curious genus was 
difcovered by Dr Shaw, who read a defeription of it be¬ 
fore. the Linnoean Society in the year iybS. 'The eyes 
are fixed on cylindrical pillars which lie clofe together. The 
roftrum, or narrow part which is terminated by the mouth, 
is connedted to the back part of the head by a flexible lea¬ 
thery duplicature, which permits it either to be extended in 
fuch a manner that the mouth points directly upwards, or 
to fall back fo as to be received into a fort of cafe, formed 
by the upper part of the head. There are three pairs of 
branchiae fituate under the throac. The pedtoral fins are Tranfac- 
fmall ; the dorfal fin runs from the head to within about an tions of th© 
inch and a half of the tail; the caudal fin is flv rt, and is *' in 1 niaa 
fumilhed with five remarkable fpines. The body is extreme- Soaet l r > 


Plate 

CCCCLXXXV1# 


ly long, and compreffed very much, and gradually dimi- 
nifties as it approaches the tail, which terminates in a procefs 
or firing of an enormous lengih,and finifties in a very fine 
point. This firing, or caudal procefs, feems to be {Length¬ 
ened throughout its whole length, or at leaft as far as the 
eye can trace it, by a fort of double fibre or internal part. 
The ftylephorus chordatus is a native of the Weft Indiim 
Sea. It was taken between the iflands of Cuba and Martim- 
co, near a fmall duller of little iflands about nine leagues 
from fh 1 re, and was feen fwimming near the furface. The 
whole length of this uncommon animal from the head to 
the extremity of the caudal procefs is about thirty-two 
inches, of which the procels itfelf meafures twenty-two. 

STYLET, a fmall dangerous kind of poniard which 
may be concealed in the hand, chiefly ufed in treacherous 
affaflinations. The blade is ufualiy triangular, and fo- fmall 
that the w -und it makes is almoft imperceptible. 

STYLIFES, pillar saints, in ecclellailical hiftory, an 
appellation given to a kind of folitaries, who Rood motionlefs 
upon the tops of pillars, raifed for this exerciie of their pa¬ 
tience, and remained thereforfeveral years, amidft the adrni- 
ra'ion and applaufe of the ftupid populace. Of thefe w e find 
fever,il mentioned in ancient writers, and even as low as the 
twelfth century, when they were totally lunprefft d. 

The founder of the order was St Simeon Stylites, a fa¬ 
mous anchoret in the fifth century, who fi 1 ft took up his 
abode on a column fix cubits high ; then on a fecor.d of 
twelve cubits, a third of twenty-two, a fourth of thirty-fix, 
and on another of forty cubits, where he thus pail 1 thirty- 
Even years nf his life. The tops of thefe columns were 
only three feet in diameter, and were defended by a rail 
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pulpit. There Was no tying down in it. The faquirs, or de¬ 
vout people of the Eaft, imitate this extraordinary kind ot 
life to this day. 


The names of different muf- 
cles in the human body. 
See Table of the Mufcles un¬ 
der Anatomy. 


STYLOCERALOIDES,' 

STYLO Glossus, 

S TrLo-Hyoidaus . 

S 7rLo-Pharyngeeus , 

STYLO IDES 

STYLOSANTHES, in botany : A genus of the decan- 
drla order, belonging to the diadelphia clafs of plants; and 
in the natural method ranking under the 32d order, Papili- 
onace/z. The calyx is tubulated, very long, having the co¬ 
rolla attached to it. The legumen or pod biarticulated and 
hooked. Of this there are two fpecies, both natives of Ja¬ 
maica, viz. I, Procumbens, the hedyfarumprocumbens of Lin¬ 
naeus ; a figure of which may be feen in Sloane’s Natural 
Hiftory of Jamaica. 2. Vifcofa, the trifolium 2. of Browne ; 
a figure of which is alfo given by Sloane. 

STYPTIC, in pharmacy, a medicine which by its aftrin- 
gency flops htemorrhagies, &c. See Pharmacy, n° 547. 

STYRAX, the storax-tree, in botany : A genus of 
plants belonging to the clafs of decandria, and to the order 
of monogynia ; and in the natural fyflem ranging under the 
18th order, bicornes . Linnaeus only mentions one fpecies of 
this genus, the Jlyrax-offi:inale; but Aiton, in his Hortus 
Kemienjis, has added two more ; namely, the grande folium 
and l/evigatum; and we believe a fourth may now be added, 
the Jlyrax benzoin. 

The officinale ufually rifes above twenty feet in height; it 
fends off many ftrong branches, which are covered with a 
roughifh bark of a grey colour: the leaves are broad, elliptical, 
entire, fomewhat pointed, on the upper furface fmooth, and 
of a light green colour, on the under furface covered with a 
whitifh down ; they are placed alternately, and ffand upon 
Ihort footftalks : the flowers are large, white, and difpofed 
in clufters upon Ihort peduncles, which terminate the bran¬ 
ches : the corolla is monopetalous, funnel-fhaped, and di¬ 
vided at the limb into five lance-Ihaped fegments : the fila¬ 
ments are ten, placed in a regular circle, and feem to adhere 
towards the bafe: the anther® are erect and oblong: the 
germen is oval, and fupports a flender ftyle, with a Ample 
ftigma: the fruit is a pulpy pericarpium, which contains one 
or two nuts of an oval compreffed figure. 

4 The refinous drug called Jlorax ilfues in a fluid ftate from 
incifions made in the trunk or branches of the tree. Two 
forts of this refin have been commonly diftinguiihed in the 
{hops. 1. Storax in'the tear : is fcarcely, if ever, found in 
feparate tears, but in maffes, fometimes compoled of whi- 
tifti and pale reddifh brown tsars, and fometimes of an 
uniform reddifh yellow or bownifh appearance ; undtuous 
and foft like wax, and free from vifible impurities. This is 
fuppofed to be the fort which the anciants received from 
Pamphylia in reeds or canes, and which was thence named 
calamity. 

2. Common Jlorax : in large maffes, confiderably lighter 
and lefs compaift that the former, and having a large ad¬ 
mixture of woody matter like faw-duft. This appears to 
b; the kind intended by the London college, as they dl- 
redb their ftyrax calamita to be purified, for medicinal ufe, 
by foftening it with boiling water, and prefling it out from 
the feces betwixt warm iron plates; a procefs which the 
firft fort does not Hand in need of. And indeed there is 
rarely any other than this impure ftorax to be met with in 
the fhops. 

Storax, with fome of the ancients, was a familiar remedy 
as a refolvent, and particularly ufed in catarrhal complaints, 
coughs, afthmas, menftrual obftrudtions, &c. and from its 
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affinity to the balfams it was alfo preferred in ulcerations 
of the lungs, and other dates of pulmonary confumption. 

And our pharmacopoeias formerly diredted th e pilule efyrace ; 
but this odoriferous drug has now no place in any of the 
officinal compounds; and though a medicine which might 
feem to promife fome efficacy in nervous debilities, yet by 
modern pradlitioners it is almoft totally difregarded. 

The Jlyrax benzoin is deferibed by Dr Dryander in the Plate 
Philofophical Tranfadlions for 1787, p. 308, &c. It has CCCCL3txxYh 
been charadlerized by oblong acuminated leaves, which are 
downy underneath, and nearly of the length of the racemi. 

The botanical charadter of this tree was miftaken by modern 
botauifts till Dr Dryander afeertained it to be a ftyrax. Ben¬ 
zoin was long fuppofed to be the produce of a fpecies of 
laurus. Linnaeus detected this error: but he committed ano- 
ther ; for he tells us, that it is furnilhed by a ftirub which, in 
the country where it grows, is-called croton bezoe ; and after¬ 
wards, in his Svpplementum Plantarum, deferibes the fame 
plant a fecond time, under the name of terminalia benzoin. 

This tree, which is a native of Sumatra, is deemed in fix 
years of fufficient age for affording the benzoin, or when its 
trunk acquires aboutfeven or eight inches in diameter; the 
bark is then cut through longitudinally, or fomewhat oblique¬ 
ly, ^ at the origin of the principal lower branches, from 
which the drug exudes in a liquid ftate, and by expofure to 
the fun and air foon concretes, when it is feraped off from 
the bark with a knife or chifel. The quantity of benzoin 
which one tree affords never exceeds three pounds, nor are 
the trees found to fuftain the effedfs of thefe annual incifions 
longer than ten or twelve years. The benzoin which iffues ■\voodville r » 
firfl from the wounded bark is the pureft, being foft, ex- Medical 
tremely fragrant, and very white ; that which is lefs efteem- Botany, 
ed is of a brownifh colour, very hard, and mixed with va- vol. «• 
rious impurities, which it acquires during its long continu¬ 
ance upon the trees. Efchellkron diftinguilhes benzoin 
into three kinds, viz. camayan poeti , or white benjamin, 
which, upon being melted in a bladder by the heat of the 
fun, appears marked with red ftreaks or veins. Camayan 
bamatta is lefs white than the former, and often fpotted with 
white circles, called eyes, from the number of which its 
goodnefs is eltimated: it likewife melts by the heat of the 
fun. Camayan itam , or black benjamin, which requires to 
be melted in hot water for its prefervation in bladders. In 
Arabia, Perfia, and other parts of the Eaft, the coarfer kinds 
of benjamin are confirmed for fumigating and perfuming the 
temples, and for deftroying infefts. 

Ihe benzoin which we find here in the i&ops is in 
large brittle maffes, compofed partly of whife partly of 
yellowilh or light brown, and often alfo of dimker coloured 
pieces: that which is cleared, and contains the moft white 
matter, called by authors benzoe amygdaloides, is accounted 
the bell. I his refin has very little tafte, imprefling on 
the palate only a flight Iweetnefs: its fmell, efpecially when 
rubbed or heated, is extremely fragrant and agreeable. It 
totally diffolves in reftified fpirit, (the impurities excepted, 
which are generally in a very fmall quantity), into a deep 
yellowilh red liquor, and in this ftate difeovers a degree of 
warmth and pungency, as well as fweetnefs. It imparts, by 
digeftio to water alfo a confiderable Ihare of its fragrance, 
and a flignt pungency : the filtered liquor, gently exhaled, 
leaves not a refinous or mucilaginous extradt, but a cryftalline 
matter, feemingly or a faline nature, amounting to one-tenth 
or one-eighth of the weight of the benzoin. Expofed 
to the fire in proper veffels, it yields a quantity of a white 
faline concrete, called fores benzoes , of an acidulous tafte 
and grateful odour, foluble in redtified fpirit, and in water 
by the affiftance of heat. 


The 
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Styrax, The principal ufe of this fragrant refin Is In perfumes, 
Styx. and as a cofmetic ; for which lad purpofe, a folution of it in 
fpiritof wine is mixed with fo much water as is fufficient to 
render it milky, as twenty times its quantity or more. It 
ptomifes, however, to be applicable to other ufes, and to 
approach in virtue, as in fragrance, to dorax and ball'am of 
Tolu. It is faid to be of great fervice in diforders of the 
bread, for refolving obdrudtions of the pulmonary vefiels, 
and promoting expectoration: in which intentions the 
flowers are fometimes given, from three or four grains to 
fifteen. The white powder, precipitated by water from 
folutions of the benzoin in fpirit, has been employed by 
fome as fimilar and fuperior to the flowers, but appears to 
be little other than the pure benzoin in fubflance : it is not 
the faline, but the refinous matter of the benzoin, that is 
mod difpofed to be precipitated from fpirit by water. The 
flowers, fnuffed up the nofe, are faid to be a powerful er- 
rhine. 

LiquidJlorax is a refinous juice obtained from a tree call¬ 
ed by L:nnteu-. liquld.imLir JlyraciJlua,/A native of Virginia 
and Mexico, and lately naturalized in Britain. The juice 
called liquidambar is faid to exude from incifions made 
in the trunk of this tree, and the liquid dorax to be obtained 
by boiling the bark or branches in water. Two forts of liquid 
florax are didinguifhed by authors : one, the purer part 
of the refinous matter that arifes to the furface in boiling, fe- 
paratedby a drainer, of the confidence of honey, tenacious 
like turpentine, of a reddilh or alh brown colour, moderately 
•trunfparent, of an acrid unCtuous tade, and a fragrant fmell, 
faintly refembling that of the folid dorax, but fomewhat 
-difagreeable: the other, the more impure part, which re¬ 
mains on the drainer, is not tranf’parent, in fmell and tade is 
•much weaker, and contains a confiderable proportion of the 
fubdance of the bark. What is mod commonly met with 
under this name in the (hops is of a weak fmell and a grey 
colour, and is fuppofed to be an artificial compofition. 

Liquid dorax has been employed chiefly in external ap¬ 
plications. Among us, it is at prefent almofl wholly in 
difufe. 

STYX (fab. hid.), a celebrated Tiver of hell, round which 
it flows nine times. The gods held the waters of the Styx in 
fuch veneration, that to fwear by them was reckoned an oath 
altogether inviolable. If any of the gods had perjured 
themfelves, Jupiter obliged them to drink the waters of the 
Styx, which lulled them for one whole year into a fenfelefs 
ftupidity, for the nine following years they were deprived of 
the ambrofia and the neftar of the gods, and after the ex¬ 
piration of the years of their punilhment, they were redored to 
the affembly of the deities, and to all their original privile¬ 
ges. It is faid that this veneration was fhewn to the Styx, 
becaufe it received its name from the nymph Styx, who with 
her three daughters atfided Jupiter in his war againd the 
Titans. 

Styx was a river which it was neceflary for departed 
{hades to pafs before they could enter the infernal regions; 
Tran! of an ^ was °® ce Charon to ferry them over in a boat 
■tbr R. So- which was kept for that purpofe. The ghods of thofe who 
ciety of E- had not been honoured with the rites of fepulcure were 
dinburgh obliged to wander an hundred years before Charon could 
v °h “■ admit them into his boat to convey them before the judges 
of Hades. What could have given rife to this fable of 
Charon and his boat, it is not very material to inquire. 
Mythological writers have faid, that the Greeks learned it 
from the Egyptians, which is indeed probable enough; 
that the Egyptians framed both this, and fome other fables 
relating to the dead, from certain cudoms peculiar to their 
country ; that in particular there was, not far from Mem¬ 
phis, a famous burying-place, to which the dead bodies 
Vol. XVIII, 


were conveyed in a boat aero is the lake Acherufia; and Sudan 
that Charon .was a boatman who had long officiated in that Su ] 3C i| v ; ;lB> 
fervict. The learned Dr. Blackwell fays, in his life of Ho- 
mer, that, in the old Egyptian language, Charoni fignified 
“ ferryman.” 

SUABIA, a circle of Germany, bounded on the north 
by the circle of Franconia and that of the Lower Rhine ; on 
the wed by the circle of the Lower Rhine and Alface ; on 
the fouth by Switzerland; and on the ead by the circle of 
Bavaria. Of all the circles of the empire, Suabia is the 
mod divided; it contains four ecclefiadical and thirteen lay 
principalities, nineteen independent prelacies and abbeys, 
twenty-fix earldoms and lordihips, and thirty-one free cities. 

The prime directors of the circle, as they are termed, are 
the biffiop of Condance and the duke of Wirtemberg. The 
■duke has the foie direction of all that relates to war. 

The mixture of the various forms of government and re¬ 
ligious fefts; the oppreffion exercifed by the great on the 
poor; the game condantly played by the emperor, who 
pofieffes many pieces of detached country in Suabia, which 
depend not on the circle, and can, in confequence of his pri¬ 
vileges as archduke of Audria, extend his polfeffions in it 
by various ways ; are circumdances (fays baron Riefbeck) Bar® ,, 
which give the cultivation of the country, and the character T ^ ve e ^ * 
of the inhabitants, a mod extraordinary cad. In feveral of. tllroM g h 
the pod towns where you ftop, you fee the highed degree Germany, 
of cultivation in the midft of the mod favage wildnefs ; a vol. i. 
great degree of knowledge and polifh of manners, mixed 
with the grofled ignorance and fuperdition ; traces of liber¬ 
ty ; under the deeped oppreffion ; national pride, together 
with the contempt and negledt of the native country ; in 
fhort, all the focial qualities in driking contrail and oppoft- 
tion to each other. Thofe parts of Suabia which belong 
to the great potentates, fuch as Wirtemberg, Audria, and 
Baden, are certainly the mod improved. The whole of 
Suabia may comprehend about nine hundred German fquare 
miles, and two millions of people. More than half of thefe 
are fubjedfs of the three abovementioned princes, though 
they are not proprietors of near one half of the lands. 

SHARES (Francis), a Jefuit, was born in Granada on 
the 5 th of January 1548. He was a profeffor of theology 
at Alcala, Salamanca, Rome, anjl Coimbra in Portugal. 

He died at Li (bon in 1617 with the greateft refignation; 

“ I never thought (faid he) that it was fo eafy to die.” 

His memory was adoniffiing, he could repeat the whole of 
his voluminous works by heart. His writings fill 23 folio 
volumes, and are modly on theological and moral fub- 
jedls. His Trearife of Laws has been reprinted in Britain 
His Defence of the Catholic Faith againd the Errors of 
England was written at the requeft of pope Paul V. This 
book was publicly burnt at London by order of James I. 

When Suares heard it, he is faid to have exclaimed, “ G 
that l too could feal with my Mood, the truths which I have 
defended with my pen !’* 

SUBAH, the general name of the viceroyftiips, or greater 
governments, into which the Mogul empire was divided, 
confiding of feveral provinces. The jurifdidtion of a fubah- 
dar, the fame as fubahfhip, fubaedaree, or nizamut. 

SUBAHDAR, the viceroy, lord-lieutenant, or governor, 
holding a fubah ; the fame as nabob or nazim. Alfo the 
black commander of a company of Seapoys. 

SUBALTERN, a fubordinate officer, or one who dis¬ 
charges his pod under the command and fubjedt to the di- 
redtion of another; fuch are lieutenants, fub-lieutenants, cor¬ 
nets, and enfigns, whoferve under the captain. 

SUBCLAVIAN, in anatomy, is applied to any thing 
under the arm-pit or ihoulder, whether artery, nerve, vein, 
or mufcle, 

^ G 


SUB. 



Sv.l -deacon 


t n" i-n»iSi- 



RKk- 

fto; e’s 
Eomniei- 
tar y, vol. ii 


SUB [ 50 ] SUB 


SUB-DEACON, an inferior minifter, who anciently at¬ 
tended at the -altar, prepared the facred veflels, delivered 
them to the deacons in time of divine fervice, attended the 
doors of the church during communion fervice, went on the 
bifhop’s embaffies with his letters or meflages to foreign 
churches, and was invefted with the firft of the holy orders. 
They were fo fubordinate to the fuperior rulers of the church, 
that, by a canon of the council of Laodicea, they were for¬ 
bidden to fit in the prefence of a deacon without his leave. 
According to the canons, a perfon mu ft be twenty-two 
years of age to be promoted to the order of fubdeacon. See 
D EACON. 

SUBDOMINANT, in mufic a name given by hi. 
Rameau to the fourth note of the tone, which of confe- 
quence is the fame interval from the tonic when defcending 
as the dominant in riling. This denomination arifes from 
the' affinity which this author finds by inverfion between 
the minor mode of the fubordina-nt and the major mode of 
the tonic. 

SUBDUPLE ratio, is when any number or quantity 
is contained in another twice. Thus 3 is faid to be fnbdu- 
pie of 6, as 6 is duple of 3. See Ratio. 

SUBDUPLICATE ratio of any two quantities, is 
the ratio of their fquare roots. 

SUBER, the cork-trie, in botany. See Quercus. 

SUBJECT, a perfon under the rule and dominion of a 
lbvereign prince or ftate. 

Subject is alfo ufed for the matter of an art or fcience, 
or that which it confiders, or whereon it is employed :. thus 
the human body is the fubjedl of medicine- 

SUBINFEUDATION, was where the inferior lords, 
In imitation of their fuperiois, began to carve out and grant 
to others minuter eftates than their- own, to beheld of them- 
felves ; and were fo proceeding downwards in infinitum, till 
the fuperior lords obferved that by this method of fubin- 
feudation they loft all their feodal profits, or wardlhlps, 
marriages, and efcheats, which fell into the hands, of rhefe- 
mefne or middle lords, who were the immediate-fuperiors of 
the terre-tenant, or him who occupied the land. This oc- 
calioned the flat, of Weftm. 3 . or quia imptores, i ; 8 Edw, I. 
to be made which diredls, that, upon all Tales or feoffments 
• of lands, the feoffee {hall hold the fame, not of hk immediate 
feoffer, but of the chief lord of the fee of whom fuch feof¬ 
for bimfelf held it. And from hence it is held, that all 
manors exifting at this day mult have exifted by immemorial 
prelcription ; or at lead ever fince the 18 Edw. I,, when the- 
Ihuute of quia cmptvres was made.. 

SUBITO, in the Italian mufic, is ufed to fignify that a 
thing is to be performed quickly and haftily : thus we meet 
with volt! fubito, turn over the leaf quickly. 

SUBJUNCTIVE, in grammar. See Grammar. 

SUBLIMATE, a chemical preparation, confiding of 
quickfilver united with the marine acid.. See Ghemistry- 
Inde-.i. 

SUBLIMATION, in chemiftry, the condenfing and 
collecting, in a folid form, by means of veflels aptly conftrudb- 
ed, the fumes of bodies raifed from them by the application 
cf a proper heat. See Chemistry, r,° 581-. 

SUBLIME, or Sublimity. See the article Grandeur 
and Sublimity. 

SUBLINGUAL artery. See Anatomy, 

Sublingual Glands, in anatomy, two glands under the 
tongue, placed one on each fide thereof.. 

SUB MULTIPLE, in geometry, &c.. A fubmultiple 
number, or quantity, is that which is contained a certain- 
number of times in another, and which, therefore, repeated 
a. certain number of times, becomes cxattljr equal thereto. 


Thus 3 is a fubmultiple of 21. In which fenfe a fubmulti 
pie coincides with an aliquot part. 

Sub multiple Ratio , is that between the quantity con¬ 
tained and the quantity containing. Thus the ratio of 3 
to 21 is fubmultiple. In both cafes fubmuliiple is the re¬ 
verie of multiple : 21, e-. gr. being a multiple of 3, and the 
ratio of 2 1 to 3 a multiple ratio. 

SUBORDINARIES, See Heraldry, Chap. III. 
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Seft. II. page 454. 

SUBORDINATION, a relative term, expreffing an 
inferiority betwixt one perfon and another. 

SUBORNATION, in law, a fecret, underhand, pre¬ 
paring, inftrudting, or bringing in a falfe witnefs ; and from 
hence fubomalion of perjury is the preparing or corrupt allu¬ 
ring to perjury. The punifhment for this crime was formerly 
death, then banifhment or cutting out the tongue, afterwards 
forfeiture of goods ; and it is now a fine and imprifonmenr, 
and never more to be received as evidence. The ftatute 2 Geo. 
II. c. 25. fuperadded a power for the court to order the of¬ 
fender to be lent to the houfe of correction, for a term not 
exceeding feven years, or to betranfportedfor the fame period, 
SUBPCENA, in law, a writ whereby common pcrl-ins 
are called into chancery, in fuch cafes where the common- 
law hath provided no ordinary remedy ; and the name of it 
proceeds from the words -therein, which charge the party 
called to appear at the day and place affigned,y«£ puna c<.n~ 
turn librarian, &c. The fubpeena is the leading procefs in. 
the courts, of equity; and by ftatute, when a bill is filed 
again;! any perfon, procefs of fubpeena (hall be taken out to 
oblige the defendant to appear and a-nfwer the bill, &c. 

Subpoena ad tejlificandum, a writ or procefs to bring in 
witnefles to give their teftimony. If a wi-tnefs on being 
ferved with this procefs does not appear, the court will 
iflus an attachment againft. him; or a party, plaintiff or 
defendant,injured by his non-attendance, may maintain an 
action againft the witnefs. S te Blactjl. Com. Vol. III. p. 369- 
Subpoena in Equity , “ a procefs in equity, calling on a 
defendant to appear and anfwer to the complainant’s bill. See- 
ftatute 5th Geo. II. c. 25. which enadts, that where the: ' 
party cannot be found to be ferved with a fubpeena, and 
abfeonds (as believed) to avoid being ferved, a day {ball 
be appointed him to appear to the bill of the plaintiff 
which is to be inferted in the London Gazette, read in 
the pari Hr-church where the defendant lait lived, and fixed 
up at the Royal Exchange : and if the defendant doth 
not appear upon that day, the bill lhall be taken pro confejfo 
SUBREPTITiOUS, a term applied to a letter, licence, 
patent, or other adt, fraudulently obtained cf a fupsrior, by 
concealing fome truth which, had it been knoyln, would 
have prevented the conceffion cr grant. » 

SUBROGATION, or Surrogation, in the Civil 
Law, the adb of fubftituting a perfon in the place, and in- 
titling him to the rights, of another. In its general fenfe, fub- 
rogation implies a fucceffio'n of any kind,, whether of a per-, 
fen to a perfon, or of a -perfon to a thing. 

There are two kinds of fubrogation : the one convention* 
at, the other legal.. Conventional fubrogation is a contrudl- 
whereby a creditor transfers his debt, with all appurtenances, 
thereof, to the profit of a third perfon., Legal fubroga-, 
tion is that which the law makes- in favour of a perfon 
who difehar-ges an antecedent creditor ; in-which cafe there- 
k a legal tranilation of all rights of the ancient creditor to 
the perfon of the new one. 


SUBSCRIPTION, in general, fignifies the fignature-- 
put at the bottom of a letter, writing, or inftrument. 

In commerce, it is ufed for the fhare or intereft which 
par.icular perfons, taJce in a public (lock or a trading com-. 
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SuWd-ip- patty, by writing their names, and the fhares they require, 
h 0 ® in the books or regifler thereof. 

, U . Subscription to articles of faith is required of the cler- 

0 p every eftablifhed church, and of feme churches not 
eltablifhed. Whether fuch fubfeription ferves any good 
purpofe, in a religious or theological view, is a very doubt¬ 
ful queftion. It may be neceffary in an eftablifhment, as a 
teft of loyalty to the prince, and of attachment to the con- 
ftitution, civil and ecclefiallical, but it cannot produce uni¬ 
formity of opinion.. As all language is more or lefs ambi¬ 
guous, it becomes difficult, if not impoffible, to determine 
in what fenfe the words of long eftablifhed creeds are to be 
interpreted ; and we believe that the clergy of the churches 
of England and Scotland feldom confider themfelves as fet¬ 
tered by the thirty-nine Articles, or the Confeffion of 
Faith, when compofmg inftrudtions either for their refpec- 
tive parifhes or for the public at large. See Indepen¬ 
dents. 

Subscription, in the commerce of books, fignifies an 
engagement to take a certain number of copies of a book 
intended to be printed, and a reciprocal obligation of the 
bookfeller or publilher to deliver the faid copies, on certain 
terms.—Thefe fubferiptions, which had their rife in Eng¬ 
land about the middle of the laft century, were lately very 
frequent in France and Holland, and are now very common 
among ourfelves. 

SUBSEQUENT, fomething that comes after another, 
particularly with regard to the order of time. 

SUBSIDY, in law, “ fignifies an aid or tax granted to 
the king by parliament, for the neceffary occafions of the 
kingdom ; and is to be levied on every fubjedt of ability, ac¬ 
cording to the rate or value of his lands or goods: but this 
word, in fome of our ftatutes, is confounded with that of 
-euftoms.” See Tax. 

SUBSTANCE, the fuhjedt to which we fuppofe quali¬ 
ties belong. Thus gold is the fubflance to which the qua- 
tics of ductility, yellownefs, denfity, &c. belong. See Me¬ 
taphysics, n° 145. 

SUBSTANTIAL, in the fchools., fomething belonging 
to the nature of fubflance. 

SUBSTANTIVE, in .grammar. See Grammar. 

SUBSTITUTE, a perfon who officiates for another in 
his abfence. 

SUBSTITUTION, in the civil lav^, a difpofition of a 
teflament, whereby the teflator fubftitutes one heir for ano¬ 
ther, who has only the ufufruit, and not the property, of 
the thing left him, 

SUBSTRACTION, or Subtraction, in arithmetic, 
the fecond rule, or rather operation, in arithmetic, whereby 
we dedudt a lefs number from a greater, to learn their pre- 
cife difference. See Arithmetic and Algebra. 

SUBTANGENT of a Curve, the line that determines 
the interfeftion of a tangent with the axis ; or that de¬ 
termines the point wherein the tangent cuts the axis pro¬ 
longed. 

SUBTENSE, formed from fub “ under,” and Undo 
“ I flrerch.” in geometry, a right line which is oppofite to 
an angle, and drawn between the two extremities of the arch 
which meaihi es that angle. 

SUBTERRANEOUS, whatever is under ground : thus 
natuialiils fpeak of fuoterraueous fires, lubterraneous damps, 
&c. 
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wort, in botany: A genus of plants belonging to the clafs 
of tetradynamia , and order of Jiliculofn; and in the natural 
order ranging under the 39th order, Jiliquofa. The filicula 
its entire and ovate ; the valves are ovate, concave, and con¬ 
trary to the partitions. The flyle is ffiorter than the fili¬ 
cula. There is only one fpecies, the aquatica, which is .1 
native ot Britain. It is about an inch high. The leaves 
are awl-ffiaped, and grow in clutters round the root. The 
(talk is naked, and produces four or five fmall white flowers 
growing alternately on fbort footftalks. It flowers under 
water, whereas moll aquatic plants emerge above water at 
the time of flowering. The Author ot Nature has, how¬ 
ever, carefully prevented the tender Hower from receiving 
any injury from the water, by making the petals clofe, and 
form themfelves into a kind of arch. This plant grows on 
the borders of the Highland lakes, in Loch Tay, in Scot¬ 
land, alfo-in Wales and Ireland, 

SUBULATED, fomething fhaped like an awl, 

SUCCEDANEUM, in pharmacy, denotes a drug fub- 
ftituted in the place of another. 

SUCCESSION, in metaphyfics, the idea which we get 
by reflecting on the ideas that follow one another in our 
mind; and from the fucceffion of ideas we get the idea of 
time. See Metaphysics, n° 93. and 209. 

Succession, inlaw. See Descent. 

Succession to the Crown. See HuREDiTomr Right.— 
“ From the days of Egbert, the firfl foie monarch ot Eng¬ 
land, even to the prefent, the four cardinal maxims mention¬ 
ed in that article have ever been held conflitutional canons 
of fucceffion. It is true, as Sir William Blacktlone obferve;, 
this fucceffion, through fraud or force, or fometimes through 
neceflity, when in hoflile times the crown defeended cn a. 
minor or the like, has been very frequently fufpended ; but 
has generally at lad returned back into the old hereditary 
channel, though fometimes a very confiderable period has 
intervened. And even in thofe inftances where ibis fuc¬ 
ceffion has been violated, the crown has ever been looked 
upon as hereditary in the wearer of it. Of which the ulur- 
pers themfelves were fo fenfible, that they for the moft 
part endeavoured to vamp up fome feeble Ihow of a title by 
defcent, in order to amui'e the people, while they gained the 
polfeffion of the kingdom. And, when poffeffion was once 
gained, they confidered it as the purchafe or acquifr.ion of 
a new eftate of inheritance, and tranfmitted, or endeavoured 
to tranfmit it, to their own pofterity by a kind of heredita¬ 
ry right of ufurpation. (See Black. Com. v. i. 197—217.) 
From the hiftorical view there given, it appears, that the 
title to the crown is at prefent hereditary, though not quite 
fo abfolutely hereditary as formerly: and the common 
(lock, or ancellor, from whom the defcent mull be derived, 
is alfo different. Formerly, the common (lock was King Eg¬ 
bert ; then William the Conqueror ; afterwards, in James IBs 
time, the two common flocks united ; and fo continued till 
the vacancy of the throne in 1688 : now it is the Prin- 
cefs Sophia, in whom the inheritance was vefted by the new 
king and parliament. Formerly, the defcent was abfolute, 
and the crown went to the next heir without any reflric- 
tion : but now, upon the new fettlement, the inheritance 
is conditional ; being limited to fuch heirs only, of the 
b.- dy of the Princefs Sophia, as are Proteflant members 
of the church of England, and are married to none but 
Protellants. 
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StB'Tf :; r.;neous Cavern. See Quarries. 

SUBTILE, in phyfics, an appellation given to what¬ 
ever is extremely fmall, fine, and delicate ; fuch as the 
animal-fpirit;, the effluvia of erdorous bodies, Sic. are fip- 
pofed to be. 

SUBULARIA, Rough-leaved Alysson, or .Avol- 


“ And in this due medium confifts the true conflitutional 
notion ot me rignt of fucceffion to the impelial crown of 
thefe kingdoms. The extremes between which it fleers 
are each of them equally deftruifive of thofe ends for which 
iocieties were formed and are kept on foot. Where the ma¬ 
gi fitraie, upon every fucceffion, is elefted by the people, and 
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S.ticciUoti tn.iy by the exprefs provifion of the laws be depofed (if not 
3ut- : u'im, b*’ iubjefts, this may found like the perfection 

ot liberty, and look well enough when delineated on paper ; 
but in praflice will be ever productive of tumult, conten¬ 
tion, and anarchy. And, on the other hand, divine inde- 
teafible hereditary right, when coupled with the doCtrine of 
unlimited paflive obedience,, is furely of all conftitutions the 
moft thoroughly flaviih and dreadful. But when fuch an 
hereditary right as our laws have created and veiled in the 
royal Hock, is clofely interwoven with thofe liberties whieh 
are equally the inheritance- of the fubjeft;- this union will 
form a conflitution, in theory the moft beautiful of any, in 
practice the moft approved, and, we truft, in duration the 
moft permanent. 

“ In France thejiicceflion to the monarchy was limited to 
heirs male (See Salic)-; but in Navarre the crown was in¬ 
herited by the heir of line, "whether male or female. The 
cafe Hands thusPhilip the Fourth, king of Prance,, far- 
named the Fair, in the year 1285 efpoufed Jane queen-of 
Navarre in her own ?ight; and as king confort of this latter 
kingdom added the title of Navarre to his former one o£ 
France. Louis X. fon and heir of Philip and Jane (furnamed 
Jffutin, or the Beifierous ), fucceeded to both crowns. By 
Margaret bis firlt wife, who had been crowned queen of 
Navarre, he left one daughter Joan or Jane. His fecond 
wife Clememia was pregnant at the time of his daceafe, and 
was delivered of a pofthumous fon, whom moft of the- 
French annalifts recognize as John I. of France, though he 
lived no longer than three weeks. On his death the king¬ 
dom of France palled to Philip V. Ifurnamed the Long),. 
and that of Navar.re ( to which the Salic law could by no 
conftruCiion extend) to Joanna the only child and heir of 
Loins and Margaret. From Joanna, in lineal fucceffion, 
the kingdom of Navarre palled to Jane d’Albret, mother of 
Henry IV. of France, and wife of Anthony of Vendoftne, 
who as king confort wore the crown of Navarre. On the 
acceffion of Henry to the kingdom of France, the two mo¬ 
narchies were united, and the four fucceeding princes af- 
fumed the joint titles. But if ever the monarchy be re- 
llored in France, Mary, princel's royal and daughter of 
j Louis XVI. will have the fame right to the throne of Na¬ 
varre that her uncle has to the throne ef France; for fhe 
is the undoubted heir of line of the great and.illnftrious Hen¬ 
ry IV.” 

SUCCINIC Acid, an acid extrafted'from amber by fub- 
hmation in a gentle heat, and r.ifes in a concrete form into 
the neck of the fubliming veflel. The operation mud not 
be pulhed too far,, or by too ftrong a fire, otherwife the 
T avo ;g er > s °f the amber rifes along with the acid. The fait is dried 
.lemer.tEcf U P 011 blotting paper, and purified by repeated folution and 
.’iioufttry. cryftallization. 

The acid is foluble in 24 times its weight of cold water, 
and in a much fmaller quantity of hot water. It poilelTes 
the qualities of an acid in a very fmall degree, and only af¬ 
fects the blue vegetable colours very, lightly. The affinities 
of this acid with the falifiable bafes were determined by Mr 
tie Morveau, who is the firll chemift. that.has endeavoured 
tp aicertain them. 

SUCC 1 NUM, Ameer, in mineralogy,,a. fpecies of bitu¬ 
men c ailed under the inflammable fubitances. As a full ac¬ 
count of this mineral was given under the word Amber,. 
nothing remains but, to mention a few things which recent 
experiments enable us to add. According to Dr Kirwan, iqo 
trains of amber afford about 72. of petroleum, 4.5 of fucci- 
nic acid, and a refidue of fixed matter and water. Mr 
Scheele fays, that, when diftilled, it yields an aqueous acid 
refembling. vinegar in its qualities. This would induce us 
tc he! etc it. tp hs. of vegetable origin. Eut.its origin is a. 


point not yet afeertained. Its fpecific gravity is from 1,065 Succor 
to 1,100, and melts at 550° of Fahrenheit. Wallerius af* Sue{I f one9> 
firms, that mirrors, prifms, &c. may be made of amber. 

SUCCORY, in botany. See Cichorium. 

SUCCOTH (anc. geog.), a town which lay between 
the brook Jabbok and the river Jordon, where Jacob fixed 
his tents. There was another Succoth where the Ifraelites 
firft encamped after their departure from Ramefes towards- 
the Red Sea- Succoth fignifies tents. 

SUCCUBUS,, a term ufed by feme writers for a daemon 
who affumes the fhape of a- woman, and' as fuch lies with ai 
man; in which fenfe it (lands oppofed to incubus, which was 
a daemon in form of a man, that lies with a woman. But 
the truth is, the fuccubus is only a fpecies of the night¬ 
mare. See Medicine, n° 329. 

SUCCULA, in mechanics, an axis or cylinder, with 
ftaves in it to move it round; but without jany tympanum 
or perkrochiu/n. 

SUCCULENT Plan.ts, among botanifts, fuch whofe 
leaves are thick and full of juice. 

SUCKER, in ichthyology. See Cvclopterus. 

SUCKERS, in gardening, the lame with Offsets. 
SUCKING.fish. See Echeneis. 

SUCKLING (Sir John), an Engliffi poet and dramatic 
writer, was the fon of Sir John Suckling, comptroller of 
the houfehold to king Chales I. and born at Witham in 
Ellex in 161,3. H e difeovered an uncommon propenfity 
to the acquiring of languages, infomuch that he is reported, 
to have fpoken Latin at five years of age, and to have written 
it at nine. When he was grown up, he travelled ; but 
feems to have affefted nothing more than the character of 
a courtier and fine gentlemen ; which he fo far attained, 
that he was allowed to have'the peculiar happinefs of ma- 
king every thing he did become him. In his travels he 
made a campaign under the greatGuftavus Adolphus; and 
his loyalty, if not his valour, appeared in the beginning, of 
the civil wars, for, after his,return to England, he raifed a 
troop of horfe for the king’s fervice entirely at his own 
charge;, and mounted them fo completely and richly, that 
they are faid to have coft him. 12,00c L This troop, with 
Sir John at its head, behaved fo ill in the engagement with 
the Scots, upon the Englilh borders, in 1639, as to neca- 
fion the famous lampoon compofed by Sir John Mennk; 

“ Sir John he got him an ambling nag,” &c. This ballad, 
which was fet to a brilk tune, was much fung by the par¬ 
liamentarians, and continues to be fung to this day. This 
difaltrous expedition, and the ridicule that attended it, was 
fuppofed to have haftened his death ; being feized by a fe¬ 
ver, of which he died, at 28 years of age. He was a 
fprightly wit, and an eafy verfifier, but no great goet. His 
works, confifting of a few poems, letters, and. plays, have 
neverthelefs gone through feveral editions. 

SUCTION, the aft of fucking or drawing up a fluid, as 
air, water, milk, or the like, by means of the mouth and 
lungs; or, in a fimilar manner, by artificial means. See 
Pneumatics, and Hydrostatics.. 

SUDATORY, a name given by the- ancient Romans 
to them hot. or fweating rooms; fometimes alfo called La- 
conica, 

SUDEROE, See FRRRo-IJlamls. 

SUDORIFIC, an appellation given to any medicine that' 
caufes or promotes fweat. 

SUESSIQNES, a branch of the Remi, a people of 
Gallia Belgica (Pliny); called fometimes SueJ/ones, in the. 
lower age Suejft; fituate.d between the Remi to the eall, the 
Nervii to the north, the Veromandui to the weft, and the 
Meldte to the foutb, in the traft now called le Soijfonois .— 

Suejftones, Suejjones, and Suejfoms, the, name of their city in 

the 
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Suet the lower age ; thought to have been formerly called Novia- 
1 ! dunum (Caelar-), h new called SoiJJons . 
ihiez. ^ _ SUET, Sevom, or Sebum, in anatomy, the folid fat found 
in feveral animals, as (heep, oxen, See. but not in the human 
fpecies. See the article Fat. —It is of the fevum that tal¬ 
low is made. 

SUETONIUS tranquillus (Cams), a famous Latin 
hiftoriun, was born at Rome, and became fecretary to the 
emperor Adrian, about the 118th year of the Chriftian era ; 
but that poft was taken from him three years after, when 
feveral perfons fell under that prince’s difpleafure for not 
ihowing the emprefs Sabina all the refpeft (he deferved. Dur¬ 
ing his difgrace he compofed many works, which are 
loft. Thofe now extant are his Hiftory of the XII firft: 
Emperors, and a part of his Treatife of the Illuftrious 
Grammarians and Rhetoricians. Pliny the Younger was 
his intimate friend, and perl'uaded him. to pubdlh his books. 
His Hiftoiy of the XII Roman Emperors, has been much 
commended by moll of our polite fcholars. He reprefents, 
in a continued fer.es of curious and interefting particulirs, 
without any digreftiins or reflection., the aftions of the 
emperors, without omitting their vices, which he expofes 
with all their defo m ty, and with the fame treedom men¬ 
tions the good qualities of the very fame penons; but the 
horrid dill'olutcnefs and obfeene actions he relates of Tibe¬ 
rius, Caligula, Ne; o, Sc •. ha-e made feme fay, that he wrote 
the lives of the emperors with the fame licentioufnels with 
which tney 'lived. The edition of this hiftory procured by 
Grxvius at Utierht in 16.7 c, with the excellent Commen¬ 
taries of Tone it us and Cafaubon, and the notes of lbme 
other learned cr tics, is much efteem.-d. Barmin atib pa- 
bliftied an eui i n in :w,i vols. 4to with notes. 

SUEvT, the Catti or Cha:ti of Caefar (S rabo), placed 
on the Rhine : the reafon of Ccefar’s calling them thus does 
not appe tr, though confiderably diftant trom the proper 
Suevi or Alemanni.. 

Suevi (Tacitus), a common name of the people fitua- 
ted between the Elbe and the Viitda, diftingui.hed other- 
wile by particular names; as in Ptolemy, Suevi Angeli, Sue- 
vi Senna me. 

SUEVUS (anc. geog.), a river of Germany, thought 
to be the fame with the Viadrus or Oder, emptying itfelf 
at three mouths into the Baltic, the middlemolt ot which 
is called Swine or Swem ; which laft comes nearer the name 
Suevus. 

SUEZ, a fmall fea-port town, fuuated near the northern 
extremity of the Red Sea, and about 30 hours journey eaft 
from Cairo. The country around it is a fandy plain, with¬ 
out the fmulleft fpot of verdure. The only water which 
c in be drunk is brought from E!-Naba, or the fpring, at 
the diftunce of three hours journey; and. it is fo brackifh, 
that without a mixture of rum it is- infupportable to Euro¬ 
peans. Tne town itfelf is a cohesion of miferable ruins, the 
khans being the only folid buildings ;. yet Irom March,till 
June, the feafon when the Jidda-.and Yambo fleet arrives,, 
the town becomes crowded:; bur after its departure nobody 
remains except the governor, who is a Mamlouk, iz or 14 
Volne ’s ’ P er f° ns w h° form his houfehold', and the garrifon. The 
Travel/ * fortrefs is a defencelefs heap of ruins, which the Arabs- con- 
vol. i. ’ fider as a citadel, becaufe it contains fix brafs four pounders, 
and two Greek gunners, who turn their heads alide when 
they fire. The harbour is a wretched quay, where the 
fmafleft boats are unable to reach the fhore, except at the 
higheft tides. There, however, the merchandife is embark¬ 
ed, to convey it over the banks of fand to the veffels which 
anchor in the road. This road, fituated a league from the 
town, is feparated from it by a fhore which is left dry at 
low water.; it has no works for its defence., fo that the. vef* 


fels which M. Volney tells us he has Ren there, to the Sacs- 
number of 28 at a time, might be attacked without oppo- 
fition ; for the (hips themfclves are incapable of refiftance, 
none having any other artillery than four rufty fwivels. 

Suez has always been, notwithftanding its local difadvan- 
tages, a place of great trade, on account of its geographi¬ 
cal fituation. It was by the gulph of Suez that the com¬ 
modities of India were formerly conveyed to Europe, till- 
the difeovery ot the paffage by the Cape of Good Hope 
converted that trade into a new channel. As the ifthmus 
of Suez, which feparates the Red Sea from the Mediterra¬ 
nean, is not more than 57 miles, it has been frequently pro* 
pofed to join thefe two leas together by a canal. As there 
are no mountains nor remarkable inequalities of furface, this 
plan would at firft view appear eafy to be executed. But 
though the difference of levels would not prevent a 
junftion,, the great difficulty arifes from the nature of 
the correfponding coafts of the Mediterranean and the Red 
Sea, which are of a low and fandy foil, where the waters 
form lakes, fhoals, and moraffes, fo that vetfels cannot ap¬ 
proach within a confiderable diftance. It will therefore be. 
found fcaicely poftible to dig a permanent canal amid thefe 
ffrifting lands: not to mention, that the fhore is deftitute 
of harbours, which muft be entirely the work of art. The 
country befides has not a drop of frefh wa’er, and to fup- 
plv the inhabitant?, it muft be brought as far as from the 
Nile. 

The belt and only method therefore of effecting this- 
junction, is that which has been already fuccefsfully prac- 
tifed at different times ; which is, by making the /iver itfelf. 
the medium of communication, for which the ground is per¬ 
fectly well calculated; for Mount Mokattam l'uddenly ter¬ 
minating in the latitude of Cairo, forms only a low and fe- 
micircular mound, round which is a continued plain front- 
the banks of the Nile as far as the point of the Red Sea. 

The ancients, who early underftood the advantage to be de¬ 
rived from this fituation, adopted the idea-of joining the two 
Teas by a canal conne&ed with the river. Strabo * obferves, * I.ib. rviU. 
that this was firft executed under Sefoftris, who reigned 
about the time of the Trojan war; and this work was fo con¬ 
fiderable as to cccafion it to be remarked, “ that it was 100 
cubits (or 170 feet) wide, and deep enough f>r large vef¬ 
fels.” After the Greeks conquered the country, it was re- 
ftored by the Ptolemies, and again renewed by Traj m. In. 
fhort, even the Arabs themfelves followed thefe examples- 
“ In the time of- Gmar ebn-el-Katrab (fays the hiftorian 
El Makin), the cities of Mecca and Medina fuffering from 
famine, the Calif ordered Amrou governor of Egypt to cut 
a canal from the Nile to Kolzoum, that the conti ibutions of 
corn and barley appointed fur Arabia might be conveyed 
that way.”' 

This canal is the fame which runs at prefent to Cairo,, 
and lofes itfelf in the country to the north-eaft. of Berket-el- 
H.idj, or the Lake of the Pilgrims. 

The place on the weft coaft of the gulph. of Suez, where 
the children of Ifrael arefuppofed to h ive entered it, is called^ 

Badea , about fix miles to the north of Cape Korondel, on 
the other fide of the gulph, as we are informed in a letter 
from the ingenious Edward Wortley Montague, P. R. S„, 
to Dr Watfon, containing an account of his journey from' 

Cairo to the Written Mbuntains in the defert of Sinai. 

Oppofite to Badea is a ftrong current which fets to the 
oppolite fhore, about fouth-eaft, with a whirlpool called*. 

Birque Pharoane, the well or panl of Pharoah >. being the 
place where his hoft is faid to have been dellroyed. We 
are told by the fame gentleman, that the Egyptian fhore 
from Suez to Badea is fo rocky and fteep, that there was-, 
no entering upon the gulph but at one of thefe two places,, 

T.h 
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Sn.-z The Zhtifh mtion, we believe, never attempted to carry 
q J on commerce viih any of the p rts of the Red Sea beyond 
, Jidda, till, on the fuggeftion of Mr Bruce, in 1776, fome 
Btitilh merchants at Bengal equipped two or three veiTels 
for Suez, laden with piece-goods of Bengal and coaft ma- 
mifadlures. The command of the veffels was committed to 
Captain Greig, a meritorious feuman ; and the management 
of the goods was entrulled to Mr Straw, a gentleman di- 
ftinguifhed for his mercantile knowledge. The fale turned 
cut to advantage ; but fuch great expenses were incurred in 
making prefents to the bey of Cairo and Suez, as to con- 
fume the whole profits' gained by the fale of the cargo. 
The great purpofe of the expedition was, however, accom- 
plifhed, as a firman was obtained from the government of 
Cairo to trade by the way of Suez. In confequence of this, 
three (hips went to Suez the following year, and as many 
in 1778. The opening of this trade alarmed thejealoufy 
c f the Eaft India Company; they applied to govern¬ 
ment, and orders were given to relinquilh this promifing 
commerce. Tbefe orders reached Egypt fooner than Bengal, 
and the confequence was fatal to the unfortunate adventu* 
rers who vificed Suez that year (1779). By a plan con¬ 
certed between the beys, a large body of Bedouin Arabs 
attacked the caravan paffing from Suez to Cairo with 
goods valued at 12 lacks of rupees. The goods were plun¬ 
dered, the Europeans were Gripped and left naked in the 
defert, expofed to the burning rays of the fun, without a 
drop of water to quench their third, or food to fupport 
life. Mod of them died, and fome of their bodies were 
afterwards found mangled and disfigured by wolves. We 
have been favoured with a particular account ot the iuffer- 
ings of thefe unfortunate men by a correfpondent, which, we 
tire lorry, we have not room to infert. Thofe who wi(h to 
obtain a more full account may confult the Annual Regi- 
for 1781 or 1782. 

SUFFETULA (anc. geog.), a town of Africa, in the 
■dominions of Carthage ; probably fo called from Suffetes, 
the tide of the magidrates of that city. It is now called 
Spaitla, in the kingdom of Tunis, and has many elegant re¬ 
mains of antiquity. There are three temples in a great 
meafure entire one of them of the Compofite order, the 
other two Corinthian. “ A beautiful and perfect capital 
of the Compolite order (fays Mr Bruce), the only perfedt 
one that now exids, is defigned in all its parts in a very 
large fize; and with the detail of the red of the ruin, is a 
precious monument of what that order was, now in the col- 
ie&ion of the king.” The town itfelf (he fays) is fitua- 
ted in the mod beautiful fpot in Barbary, furrounded by 
great numbers of juniper-trees, and watered by a pleafant 
dream, which finks under the earth at that place, without 
appearing any more. 

SUFFOCATION, in medicine, the privation of re- 
fpiration or bieathing. See the articles Drowning, Hang¬ 
ing, & c. 

SUFFOLK, a county of England. Ifs name is con- 
tradled from Sovthfolk, fo called from its fitr.ation in regard 
to Norfolk. It is bounded on the wed by Cambridge- 
ftiirc ; on the foutli by Eflex, from which it is parted by 
t : e river Stour; on the ead by the German Ocean ; and 
on the north by Norfolk, feparated from it by the Leffer 
Gou-’h’s Oufe and the Waveney. From wed to ead it is 52 miles in 
edition of length, about 20 at a medium in breadth, and 196 in cir- 
'Camden’s cumferer.ee. It contains 22 hundreds, 29 market-towns, 
-Britannia. 575 pariflies, upwards of 34,000 houfes, and more than 
200,000 inhabitants. The whole is divided into two parts, 
viz. 1 he L’berty of St Edmund, and the Geldable ; the for¬ 
mer of which contains the weft parts of the county, and 
ihe other the eaft; and.there-is a grand jury for each at the 


affixes. The air is reckoned as wholefome and pleafant ns Suffrage 
any in the kingdom, nn r is it otherwife upon the fea coaft, ■# 
which is dry and fandy, and free from fait marflies. The 
foil, except to the weft and upon the fea-coaft, is very rich, 
being a compound of clay and marie. Towards the fea 
there are large heaths and tradts of fand ; but thefe produce 
hemp, rye, and peale, and feed great fLcks of fheep. A- 
bout Newmarket the foil is much the lame ; but in high 
Suffolk or the woodlands, befides wood, there are very rich 
paftures, where abundance of cattle are fed. In other parts 
of the country, as about Bury, there is plenty of corn. As 
this county is noted for the richnefs of its paftures, fo is it 
for butter and cbeefe, efpecially the former, which is find 
to be remarkably good; fo that being packed up in fir¬ 
kins, it is fold for all ufes both by fea and land, and con¬ 
veyed to many parts of England, efpecially to London. 

The inland parts of the county are well fupplied with wood 
for fuel, and thofe upon the fea-coaft with coals from New- 
caftle. The manufadures of the county are chiefly wool¬ 
len and linen cloth. It lies in the diocefe of Norwich, lias 
two archdeacons, viz. of Sedbury and Suffolk; gives title 
of ear! to a branch of the Howards; fends two members to 
parliament for the county, and two for each of the follow¬ 
ing places, Ipfwich, Dunwich, Orford, Aldborough, Sud¬ 
bury, Eye, and St Edmund’s-Bury. The county is ex¬ 
tremely well watered by the following rivers, which either 
traverfe its borders, or run acrofs into the German Ocean, 
viz. the Leffer Oufe, the Waveney, the Blithe, the Deben, 
the Orwell or Gipping, and the Stour. 

SUFFRAGAN, an appellation given to Ample bifiiops 
with regard to archbiffiops, on whom they depend, and to 
whom appeals lie from the biffiops’ courts. 

Suffragan is iikewile the appellation given to a bifliop, 
who is occafionally appointed to refide in a town or village, 
and affift the diocefan. ' 

SUFFRAGE, denotes a vote given in an affembly, where 
fomething is deliberated on, or where aperfon is eledted to 
an office or benefice. 

SUFFRUTEX, among botanifts, denotes an underfhrub, 
or the lowed kind of woody plants, as lavender. 

SUGAR, a folid fwcet fub-ftance obtained from the juice 
of the fugar-cane; or, according to chemifts, an effential 
fait, capable of cryftallization, of a fweet and agreeable fla¬ 
vour, and contained in a greater or lefs quantity in al- 
moft every fpecies of vegetables, but molt abundant in the 
fugar-cane. t 

As the fugar-cane is the principal produdion of the Weft Value of 
Indies, and the great fource of their riches; as it is fo im- fugar. 
portant in a commercial view, from the employment which 
it gives to feamen, and the wealth which it opens for mer¬ 
chants ;and befides is now become a neceffary of life—it may 
juftly be efteemed one of the moll valuable plants in the 
world. The quantity confumed in Europe is eftimated at 
nine millions Sterling, and the demand would probably be 
greater if it could be fold at a reduced price. Since fugar 
then is reckoned fo precious a commodity, it muft be an ob¬ 
ject of defire to all perfons of-curiofity and refearch, to ob¬ 
tain fome general knowledge of the hiftory and nature of 
the plant by which it is produced, as well as to underftand 
the procefs by which the juice is extraded and refined. We 
will therefore firft inquire in what countries it originally 
flourifhed, and when it was brought into general ufe, and 
became an article of commerce. 

From the few remains of the Grecian and Roman authors 
which have furvived the ravages of time, we can find no 
proofs that the juice of the fugar-cane was known at a very 
early period. There can he no doubt, however, that in thofe 
countries where it was indigenous its value was not long 

con- 
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Sugar, concealed. It is not improbable that it was known to 
the ancient Jews; for there is fome reafon to fuppofe, that 
Wasproba-the Hebrew word pjp, which occurs frequently in the Old 
biykr.own Teftament, and is by our tranllutors rendered l’ometimes rr?/d- 
to the anci- puts and fometirres fewest-cane, does in fadt mean the fu- 
cnt Jews, gar-cane. The fii fl paffage in which wc have obferved it 
mentioned is Exod. xxx. 23. where Mofes is commanded to 
make an ointment with myrrh, cinnamon, ker.e, and caflia. 
Now the ker.e does not appear to have been a native of 
Egypt nor of Judea ; for in Jeremiah vi. 20. it is mentioned 
as coming from a far country. “ To what purpofe cometh 
there to me incenfe from Sheba and the fweet-cane from a 
far country ?” This is not true of the calamus aromaticus, 

3 which grows fpontaneoufly in the Levant, as well as in many 
M> C °Orcck P arts 0 Europe. If the cinnamon mentioned in the paffage 
acd^Ronran Exodus quoted above was true cinnamon, it mult have 
authors. come from the Ealt Indies, the only country in the world 

from which cinnamon is obtained. There is no difficulty 
therefore in fuppofing, that the fugar-cane was exported 
from the lame country. If any credit be due to etymology, 
it confirms the opinion that kene denotes the fugar-cane; 
for the Latin word canna and the Englifh word cam are evi- 
de tly derived from it. It is alfo a curious fadt, that fachar 
J oxjbcier t, in FLferew, fignifies in br.ation, from which the 

Greek word “ fugar” is undoubtedly to be traced. 

The fugar-cane was firft made known to the weftern parts 
of the world by the conquefts of Alexander trie Great. 
‘Lib. xv. Strabo * relates that Nearchus his admiral found it in. the 
Ealt Indies in the year before Chrift 325. It is evidently 
alluded to in a fragment of Theophraftus, preferved in Pho- 
tiu c . Varro, who lived A. C. 6ft, deferibes it in a frag- 
§ Lib. xvn. ment quoted by Ifidorus $ as a fluid preifed from reeds <f 
|l < Mauh : oli a f lze > w 'hich was fweetcr than honey |[. Euofcorides, 
Dios^cap! 0 Ia b° uc the year 35; before Chrift, fays “ that there is a kind of 
]xxv. h ney called faccharan, w'hich is found in India and Arabia 
Felix. It has the appearance of fait, and is brittle when 
chewed. If diffolved in water, it is beneficial to the bowels 
ar.b flomach, is ufefulin difeafes of the bladder and kidneys, 
and, when fprinkled on the eye, removes thofe fubftanccs 
that obfeure tlie fight.” This is the firft account we have 
of its medical qualities. Galen often prefcribed it as a me¬ 
dicine. Lucan relates, that an oriental nation in alliance 
with Pompey ufed the juice of the cane as a common drink. 

FF'lqtte Leant tenera dulces ab arundhic fuccos. 

Lib. iii. 237. 

Pl’ny fays it was produced in Arabia and India,, but 
that the beft came from the latter count”)’. It is alio men¬ 
tioned by Arrian, in the P^xipius of the Red Sea, by the name 
of ( f.ichar) as an article of commerce from India to 

INar. Hit!, the Red Sea. Avian <f[, Tertullian and Alexander Aphro- 
t.DeJudi- dili.rus +, mention it as a fpecies of honey procured from 

fMi'ft C ‘ iI1C ’ ^ A )‘ 

ProV 70 That the fugar-cane is an indigenous plant in fome parts 

4 of ihe Eaft Indies, we have the ftrongeft reafon to believe ; 
b a native for Thunberg found it in Japan, and has accordingly men. 
•f the Eaft tioned it as a native of that country in his Flora 'Japontca, 
ladies. publifin’d in 17^4. Ofbeck alfo found it in China in 1751. 

It may indeed have l-ecn tranfplar.t- J from fome other coun¬ 
try ; but as it does rot appear from hiftory that the inha¬ 
bitants of Japan or China ever carried on any commerce 
with remote nations, it could only be conveyed from fome 
neighboring country. Marco Polo, a noble Venetian, who 
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travelled into the Eaft about the year 1270. found fugar in Sugar., 
abundance in-Bengal. Vafco de Gama, who doubled the w '~ 

Cape of Good Hope in 1497, relates, that a confid^rable 
trade in fugar was then carried on in the kingdom ol Ca¬ 
licut. On the authority cf Diofcorides and Puny, too, we 
fhould be difpofed to admit, that it is a -’alive or Arab! 1, 
did we not find, on confuiting Niebuhr's Travel , that that 
botanift has omitted tt when enumeiating the nnft valuable- 
plants of that country. If it be a fpontaneous production 
of Arabia, it muft ftill ftourifh in its native foil. Mr Bruce 
found it in Upper Egypt. If we may believe the relation 
of Giovan Lioni, a confiderable trade was carried on in 
fugar in Nubia in 1500: it abounded alfo at Thebes, on 
the Nile, and in the northern parts of Africa, about the 
fame period. ? 

'There is reafon So believe that the fugir-cane was intro- introduced 
duced into Europe during- the crufades; expedi ion; which intoEurope 
however romantic in their plan, and unfuccefsful in then probably 
execution, were certainly produdtive of many advantages to c!ur,n P d ic 
the nations of Europe. Albertus Aquenfis, a monkifh 
writer, obferves, that the Chriitian foldiers in the Holy 
Land frequently derived rt-fiefhment and fupport during a 
fcarcity of provifions by fucking the canes. This plant 
flourifhed alfo in the Morea, and in the iii inds of Rhodes 
and Malta; from which it was tranfported into Sicily. 

The date of this tranf.idtion it is not eafy to afceitain ; but 
we arefure that fugar was cultivated in that iiland previous 
to the year 1166 ; for Lafitau the Jefuit, who wrote a hi- 
ilory of the Pcrtuguefe dilcoverie-, mentions a donation 
made that year to the monaftery of St Bennet, by William- 
the Second king of Sicily, of a mill for grinding fugar-canes,. 
with all its rights,members, and appurtenances. 

From Sicily, where the fugar-cane ftill flourilhes on the 
ftdes ol mount Hybla, it was conveyed to Spain, Madeira, jyo rv ;i-’s 
the Canary and Cape de Verd illands, foon after they were -j ravel--.” 
difeovered in the 1 yth century. 6 

An opinion has prevailed, that the fugar-cane is not a na- Suppofti 
tive of tf-.e weftern continent, or its adjacent Minds the Weft hy lome 
Indies, but was conveyed thither by the Spaniards or Por- 
tuguele foon after the difeovery of America by Columbus. 0 r the Well 
From the teftimeny of Peter Martyr, in the third book of Indies, 
his in ft decade, com pofed during Columbus’s fccond voyage, 
which commenced in 1493 and ended in 1495, it apoeirs, 
that the u.gar-c me was known at that time in Hd'paniola.. 

It may be laid, that it was brought thither by C lumbus ; 
but for this afkrtion wc have found no diredt evidence ; and 
though we had direfl evidence, tnis would r.ot prove that 
the fugar cane was not an indigenous plant of the Weft In¬ 
dies-. There are authors of learning who, after inveftigating 
this fubjecl with attention, do not hesitate to maintain, that 
it is a native both of the illands and of the continent of 
America. 

P. Labat has fupported this opinion with much appear- + Tom 
ance of truth t; and,.in particular, he appeals to the 'telli- c-xv. ’ 
mony of Thomas Gage, an Englifhman, who vifited New 7 
Spain in 1625. Gage enumerates fug.tr-canes among the 
proviftons with which the Charaibes cf Guadaloupe fupplied nio " "!’* 
his (hip. “ Now (fays Labat) it is a fact that the Spaniards ,y 
had never cultivated an inch cf ground in the Smaller An¬ 
tilles. Their (hips commonly touched at thofe illands in¬ 
deed for wood and water and they left ivvine in the view 
of fupplying with frelh provifions fuch of their countrymen 
as might call there in future; but it would be ablurd in the 

higheft 
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(a) For a more minute account of the hiftory of fugar in the early and middle age*, a 
TrunfadHcijs, in Volume IV. by Or Falconer, may be confulteti. 


paper of the Mahcheflcr. 
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Sugar, -highed degree to fuppd'fa, that they would plant fugar- 
canes, and at the fame time put hogs afhore to deftroy them. 

“ Neither had the Spaniards any motive for bellowing 
this plant on iflands which they confidered as of no kind 
of importance, except for the purpofe that has been men¬ 
tioned ; and to fuppofe that the Charaibes might have cul¬ 
tivated, after their departure, a produilion of which they 
knew nothing, betrays a total ignorance of the Indian dif- 
g pofition and charatfei'. 

From tefti- “ But (continues Labat) we have furer teftimony, and 
anony. fucli as proves, beyond all contradidtion, that the fugar-cane 
is the natural produdtion of America. For, befides the evi¬ 
dence of Francis Ximines, who, in a Treatife on American 
Plants, printed at Mexico, afferts, that the fugar-cane grows 
without cultivation, and to an extraordinary fize,, on the 
banks of the river Plate, we are aifured by Jean de Le//, 
a Protellant minifter, wlio was chaplain in 1556 to the 
Dutch garrifon in the fort of Coligny, on the river Janei¬ 
ro, that he himfelf found lugar-canes in great abundance in 
many places on the banks of chat river, and in fituations ne¬ 
ver viuted by the Portuguefe. Father Hennepen and other 
voyagers bear teftimony in like manner to the growth of 
the cane near the mouth of the Miftiftippi ; and Jean de 
Laet to its Spontaneous produdtion in the ifland of St Vin¬ 
cent. It is not for the plant itfelf, therefore, but for the 
-fecret of making fugar from it, that the Weft Indies are in¬ 
debted to the Spaniards and Portuguefe; and thefe to the 
nations of the eatt.” 

Such is the reafoning of Labat, which the learned Lafi- 
t.m has pronounced incontrovertible; and it is greatly 
(Lengthened by recent difcoveries, the fugar-cane having 
been found in many of the iflands of the Pacific Ocean 
9 by the late illuftrious navigator Captain Cook, 
ivfcript'on The fugar-cane, or faccharum officinarum of botanifts, is a 
the fu- j ointed reed,commonly mSafuring,( the flag part not included ) 
gar-cane. y rom three feet and a half to feven feet in height, but fome- 
times rifing to iz feet. When ripe it is of a fine draw co¬ 
lour inclining to yellow, producing leaves or blades, the 
edges of which are finely and fharply ferrated, and termi¬ 
nating in an arrow decorated with a panicle. The joints in 
one flalk are from 40 to 60 in number, and the ftalks rifing 
from one root are lomeuines very numerous. The young 
ihoot afcends from the earth like the point of ar> arrow; the 
fhaft of which foon breaks, and the two firft leaves, which 
had been inclofed within a quadruple (heath of feminal leaves, 
rife to a confiderable height (b). See Plate CCCCLXXXVI. 
s-o M is the arrow and N the lower part with the root. 

Soil moft As the cane is a rank fucculent plant, it mud require a 
favourable (Long deep foil to bring it to perfection, perhaps indeed no 
tolts , foil can be too rich for this purpofe. The foil which ex- 
growt . p ei j enC e has found to be moft favourable to the cultivation 
of it in the Weft Indies is the dark grey loam of St Chrif- 
topher’s, which is fo light and porous as to be penetrable 
by the flighted application of the hoe. The under ftratum 
is gravel from 8 to 12 inches deep. Canes planted in par¬ 
ticular fpots in this ifland have been known to yield 8000 
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pounds of Mufcovado fugar from a Angle acre. The ave- Sugar, 
rage produce of the ifland for a feries of years has been 
16,000 hogfheads of 16 cwt. which is one-half only of the 
whole cane-land, or 8500 acres. When annually cut, it 
gives nearly two hogfheads of 16 cwt. per acre for the whole 
of the land in ripe canes. 

Next to the afhy loam of St Chriftopher’s is the foil 
which in Jamaica is called brick-mold; not as refembling a 
brick in colour, but as containing fuch a due mixture of 
clay and fand as is fuppofed to render it well adapted for 
the ufe of the kiln. It is a deep, warm, and mellow, hazel 
earth, eafily worked ; and though its furface foon grows dry 
after rain, the under ftratum retains a confiderable degree of 
moifture in the dried weather; with this advantage too, 
that even in the wetteft feafon it feldom requires trenching. 
Plant-canes, by which is meant canes of the firft growth, 
have been known in very fine feafons to yield two tons and 
a half of fugar per acre. After this may be reckoned the 
black mold of feveral varieties. The bell is the deep black Edwards’s 
earth of Barbadoes, Antigua, and fome other of the wind- Hiftoryof 
ward iflands; but there is a fpecies of this mold in Jamaica 
that is but little, if any thing inferior to it, which abounds vt q 
with limeftone and flint on a fubftratum of foapy marie. 

Black mold on clay is more common; but as the mold is ge¬ 
nerally .(hallow, and the clay ftiff and retentive of water, this 
laflr fort of land requires great labour, both in ploughing 
and trenching, to render it profitable. When manured and 
propeily pulverized, it becomes very produfHve. It is un- 
neceifary to attempt a minute defcription of all the other 
foils which are found in thefe" iflands. There is, however, 
a peculiar fort of land on the north fide of Jamaica, chiefly 
in the parifh of Trelawney, that cannot be puffed over un¬ 
noticed, not only on account of its fcarcity but its value ; 
few foils producing finer fugars, or fuch as anfwer fo well in 
the pan ; an expreffion fignifying a greater return of refined 
fugar than common. The land alluded to is generally of a 
red colour ; the fhades of which, however, vary confiderably 
from a deep chocolate to a rich fcarlet; in fome places it 
approaches to a bright yellow, but it is everywhere remark¬ 
able, when firft turned up, for a glofly or Aiming furface, 
and if wetted ftains the fingers like paint. JT 

And rn every climate there is a feafon more favourable for Proper fea- 
vegetation than others, it is of great importance that plants fon for 
for feed be committed to the ground at the commencement planting it, 
of this feafon. As the cane requires a great deal of moif¬ 
ture to bring it to maturity, the propereft feafon for plant¬ 
ing it is in the months of September and O&ober, when the 
autumnal rains commence, that it may be fufficiently luxu¬ 
riant to (hade the ground before the dry weather lets in,. 

Thus the root is kept moift, and the crop is ripe for the 
mill in the beginning of the enfuing year. Canes planted 
in the month of November, or later in the feafon, lofe the 
advantage of the autumnal rains; and it often happens 
that dry weather in the beginning of the enfuing year 
retards their vegetation until the vernal or May rains fet in, 
when they fprout both at the roots and the joints; fo that 

by 


(bJ “ A field of canes, when (landing, in the month of November, when it is in arrow or full bloffom (fays Mr Beckford 
in his defcriptive Account of the Ifland of Jamaica), is one of the moft beautiful produflions that the pen or pencil can pof- 
fib’y defcribe. It in common rifes from three to eight feet or more in height; a difference of growth that very ftrongly 
marks the difference of foil or the varieties of culture. It is when ripe of a bright and golden yellow ; and where obvious to 
the fun, is in many parts very beautifully ftreaked with red : the top is of a darkifh green ; but the more dry it becomes* 
from, either an excefs of ripenefs or a continuance of drought, of a ruffet yellow, with long and narrow leaves de¬ 
pending ; from the centre of which fhoots up an arrpw like a filver wand from two to fix feet in height; and from 
■the fummits of which grows out a plume of white feathers, which are delicately fringed with a lilac dye; and in¬ 
deed is, in its appearance, not much unlike the tuft that adorns this particular and .elegant tree.’’ 
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by the time they are cut the field is loaded with unripe 
fuckers inftead of fugar-canes. A January plant, however, 
commonly turns out well ; but canes planted very late in the 
fpring, though they have the benefit of the May rains, fel- 
dom anfwer expedition ; for they generally come in unfea- 
fonably, and throw the enfuing crops out of regular rota¬ 
tion. They are therefore frequently cut before they are 
lipe ; or if the autumnal feafons fet in early, are cut in wet 
weather, which has probably occafioned them to fpring a- 
frefh ; in either cafe the effedt is the fame : The juice is un¬ 
concocted, and all the fap being in motion, the root is de¬ 
prived of its natural ncurifliment, to the great injury of the 
ratoon. The chief objedlion to a fall plant is this, that 
the canes become rank and top heavy, at a period when vio¬ 
lent rains and high winds are expedited, and are therefore 
frequently lodged before they are fit to be cut. 

The fugar-cane is propagated by the top-fhoots, which 
are cut from the tops of the old canes. The ufual method 
of planting ia the Weft Indies is this; The quantity of 
land intended to be planted, being cleared of weeds and 
other incumbrances, is firft divided into feveral plats of cer¬ 
tain dimenfions, Commonly from 15 to 20 acres each ; the 
fpaces between each plat or divifion are left wide enough for 
roads, for the coveniency of carting, and are called inter¬ 
vals. Each plat is then fubdivided, by means of a line and 
wooden pegs, into fmall fquares of about three feet and a 
half. Sometimes indeed the fquares are a foot larger; but 
this circumftance makes but little difference. The negroes 
are then placed in a row in the firft line, one to a fquare, 
and directed to dig out with their hoes the feveral fquares, 
commonly to the depth of five or fix inches. The mold 
which is dug up being formed into a bank at the lower fide, 
the excavation or cane-hole feldom exceeds i£ inches in 
width at the bottom, and two feet and a half at the top. 
The negroes then fall back to the next line, and proceed as 
before. Thus the feveral fquares between each line are 
formed into a trench of much the fame dimenfions with that 
which is made by the plough. An able negro will dig 
from 100 to 120 of thefe holes for his day’s work of ten 
hours ; but if the land has been previoufly ploughed and 
lair, fallow, the fame negro will dig nearly double the num¬ 
ber in the fame time (c). 

The cane-holes or trench being now completed, whether 
by the plough or by the hoe, and the cuttings feledled for 
planting, which are commonly the tops of the canes that 
have been ground for fugar (each cutting containing five or 
fix gems), two of them are fufficient for a cane hole of the 
dimenfions deferibed. Thefe, being placed longitudinally 
in the bottom of the hole, are covered with mold about two 
inches deep; the reft of the bank being intended for fu'ure 
ufe. In 12 or 14 days the young fpronts begin to appear; 
and as foon as they rife a few inches above the ground, 
. they are, or ought to be, carefully cleared of weeds, and 
furniftied with an addition of mold from the banks. This 
is ufually per formed by the hand. At tire end of four or 
five months the banks are wholly levelled, and the fpaces 
between the rows carefully hoe-ploughed. Frequent clean- 
while the canes are young, are indeed fo effentially ne- 
ceffary, that no other merit in an overfeer can compenfate 
Vox. XVIII. 
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for the want of attention in this particular. A careful ma¬ 
nager vvill remove at the fame time all the lateral (boots or 
fuckers that fpring up after the canes begin to joint, as 
they feldom come to maturity, and draw nourilhment from 
the original plants. _ 

“ In the cultivation of other lands, in Jamaica efpecially Theplough 
(ftys Mr Edwards, the elegant hiftorian of the Weft Indies, wi ^ 
whofe fuperior excellence has induced us frequently to refer ac i van t a g # . 
to him in the courfe of this article), the plough has been 
introduced of late years, and in feme few cafes to great ad¬ 
vantage ; but it is not every foil or fituation that will admit 
the ufe of the plough ; feme lands being much too ftony, 
and others too deep ; and I am ferry I have occafion to re¬ 
mark, that a pradtice commonly prevails in Jamaica, on pro¬ 
perties where this auxiliary is ufed, which would exhauft the 
fined: lands in the world. It is that of ploughing, then 
crofs-ploughing, round-ridging, and harrowing the fame 
lands from year to year, or at lead every other year, with¬ 
out affording manure : accordingly it is found that this me¬ 
thod is utterly deftrudtive of the ratoon or fecond growth, 
and altogether ruinous. It is indeed aftonififing that any 
planter of common reading or obfervation (hould be paflive 
under fe pernicious a fyftem. Some gentlemen, however, 
of late manage better ; their pradice is to break up ftiff and 
clayey land, by one or two ploughings, early in the fpring, 
and give it a fummer’s fallow. In the autumn following, 
being then mellow and more eafily worked, it is holed and 
planted by manual labour after the old method, which has 
been already deferibed. But in truth, the only advantage- Edwards's 
ous fyftem of ploughing in the Weft Indies is to confine it ^cUt 
to the fimple operation of holing, which may certainly be In j; es> 
performed with much greater facility and difpatch by the vo i, ii* 
plough than by the hoe ; and the relief which, in the cafe 
of ftiff and dry foils, is thus given to the negroes, exceeds 
all eftimation, in the mind of a humane and provident own- 
On this fubject I fpeak from practical knowledge. Ar. 


er. 

a plantation of my own, the greateft part of the land which 
is annually planted is neatly and lufficiently laid into care- 
holes, by the labour of one able man, three boys, and eight 
oxen, with the common lingle-wheeled plough. The plough- 
fhare indeed is fomewhat wider than ufual ; but this is the 
only difference, and the method of ploughing is the fimpleft 
poffible. By returning the plough back along the furrow, 
the turf is alternately thrown to the right and to the left, 
forming a trench feven inches deep, about two feet and a 
half wide at the top, and one foot wide at the bottom. A 
fpace of 18 or 20 inches is left between each trench, on 
which the mold being thrown by the (hare, the banks are 
properly formed, and the holing is complete. Thus the 
land is not exhaufted by being too much expofed to the 
fun ; and in this manner a field of 20 acres is holed with 
one plough, and with great eafe, in 13 days. The plants 
are afterwards placed in the trench as in the common me¬ 
thod, where manual labour alone is employed. 

In moft parts of the Weft Indies it is ufual to hole and 
plant a certain proportion of the cane-land, commonly one- ^ 
third in annual rotation. Canes of the firft year’s growth Canes nz* 
are called plant canes, as has been already obferved. The m ed ac- 
fpreuts that fpring from the roots of the canes that have cordm g' t( * 

H been t j! e . age 
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(c) As the negroes work at this btifinefs very unequally, according to their different degrees of bodily ftrength, it'is 
femeiimes .he pradVce o put two negroes to a (ingle fquare ; but if the land has not had the previous aftiftance of the 
plough, '. comm oly e.jui s the labour of 50 able ne o rces for 13 days to hole 20 acres. In Jamaica, feme gentlemen, 
to e..fe then own ll.ives, have this laborious part of the planting-bufinefs performed by job-work. ’The ufual price for 
holing and planing is L. 6 currency per acre (equal to L, 4, 7s. Sterling). The coft of falling and clearing heavy vfedd- 
laad is common!) as much more, w 
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Manures 
cinplo-; cd. 


been previoufly cut for fugar are called ratoons ; the firft 
yearly returns from their roots are called firji ratoons ; the 
l'econd year’s growth fecond ratoons. 

Mr Edwards informs us, that the manure generally ufed 
is a compoft formed, 1 ft. Of the vegetable allies, drawn 
from the fires of the boiling and ftill houfes. 2dly, Fecu- 
lencies difcharged from the ftill-houfe, mixed up with rub- 


The fugar-cane is alfo fubjeft to a difeafe which no fore- Sugar, 
fight can obviate, and for which human wifdomhas hither- 
to in vain attempted to find a remedy. This difeafe is call- And in- 
ed the llajl , and is occafioned by the aphis of Linnaeus, lefts. 
When this happens, the fine, broad, green blades become 
fickly, dry, and withered; foon after they appear ftain- 
ed in fpots ; and if thefe fpots are carefully examined. 


bilh of buildings, white-lime, &c. 3dly, Refufe, or field- they will be found to contain innumerable eggs of an infedt 
trafh (i. e.), the decayed leaves and ftems of the canes ; fo like a bug, which are foon quickened, and cover the plants 
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The fugar 
cane de¬ 
frayed by 
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called in contradiftin&ion to cane-traft>, referved for fuel. 
4thly, Dung, obtained from the horfe and mule (tables, and 
from moveable pens, or fmall inclofures made by polls and 
rails, occaficnally Ihifted upon the lands intended to be plant¬ 
ed, and into which the cattle are turned at night, fthly, 
Good mold, collected from gullies and other wafte places, 
and thrown into the cattle pens. 

' The fugar-cane is liable to be deftroyed by monkeys, 
rats, and infects. The upland plantations fulfer greatly 
from monkeys; thefe creatures, which now abound in the 


with the vermin: the juice of the canes thus affefted be¬ 
comes four, and no future (hoot iffues from the joints. 

Ants alfo concur with the bugs to fpoil the plantation, and 
againft thefe evils it is hard to find a remedy. 20 

The crops of fugar-canes do not ripen precifely at the Time at 
fame period in all the colonies. In the Danilb, Spanilh, which_the 
and Dutch fettlements, they begin in January, and conti- cro P ri ? cn3 ' 
nue till October. This method doth not imply any fixed 
feafon for the maturity of the fugar-cane. The plant, how¬ 
ever, like others, mull have its progrefs ; and it hath been 


mountainous parts of St Chriftopher’s, were firft brought juftly obferved to be in flower in the months of November 
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thither by the French, when they pofleffed half that illand 
t-hey come down from the rocks in Aleut parties by night, 
■and having polled centinels to give the alarm if any thing 
approaches, they deftroy incredible quantities of the cane, 
■by their gambols as well as their greedinefs. It is in vain 
■to fet traps for thefe creatures, however baited ; and the on¬ 
ly way to protect the plantation, and deftroy them, is to 
fet a numerous watch, well armed with fowling-pieces, and 
furnilhed with dogs. The negroes will perform thisfervice 
cheerfully, for they are very fond of monkeys as food* The 
celebrated Father Labat fays, they are very delicious, but 
the white inhabitants of St Kitt’s never eat them. 

The low-land plantations fuffer as much by rats as thofe on 
the mountains do from monkeys ; but the rats, no more than 
the monkeys, are natives of the place ; they came with the 


and December. It mull neceflarily follow, from the cuftom 
thefe nations have adopted of continuing to gather their ^ ^ of 
crops for 10 months without intermiflion, that they cut and Well 
fi me canes which are not ripe enough, and others that are Indies, 
too ripe, and then the fruit hath not the requifite qualities, vol. iv. 
The time of gathering them fhould be at a fixed feafon, 
and-probably the months of March and April are the fit¬ 
ted lor it; beeaufe all the lweet fruits are ripe at that 
time, while the four ones do not arrive to a Hate of matu¬ 
rity till the months of July and Augwft. 

The Englilh cut their canes in March and April; but 
they are not induced to do this on account of their ripenefs. 

The drought that prevails in their illands renders the rains 
which fall in September neceffary to their planting; and as 
the canes are 18 months in growing, this period always 


fhipping from Europe, and breed in t-he ground under loofe brings them to the precife point of maturity (d). 


rocks and bulhes: the field negroes eat them greedily, and 
they are laid to be publicly fold in the markets at Jamai¬ 
ca. To free the plantations from thefe vermin, the breed 
of wild cats fhould be encouraged,, and fnakes fullered to 
multiply onmolefted; they may alfo be poiloned with ar- 
fenic, and the rafped root of the calfava made into pellets, 
and plentifully fcat-tered over the grounds. This pra£lice. 


21 


The time of crop in the fugar iflands (fays Mr Edwards) A ftafon c f 
is the feafon of gladnefs and fellivity to man and beaft. So kftivity. 
palatable, falutary, and nourilhing, is the juice of the cane, E< j w . ards > 
that every individual of the animal creation, drinking freely 
of it, derives health and vigour from its ufe-. The meagre 
and fickly among the negroes exhibit a furprifing alteration 
in a few weeks after the mill is fet in attion. The labour- 


bowever, is dangerous ; for as the rats when thus pollened ing horfes, oxen, and mules, though almoft conftantly at 

L -- 1 -' n - - J --work during this feafon, yet, being indulged with plenty of 

the green tops of this noble plant, and fome of the feum- 
mings from the boiling-houfe, improve more than at any 
other period of the year. Even the pigs and poultry fat- 
ten on the refufe. In fliort, on a well-regulated plantation, 
under a humane and benevolent dire&or, there is fuch an 
appearance during crop-time of plenty and bufy cheerful- 
nefs, as to folten, in a great meafure, the hardlhips of 11a- 
very, and induce a fpe£tator to hope, when the miferies of 
life are reprefented as infupportable, that they are fometimes. 


become exceeding thirfty, they run in droves to the neigh¬ 
bouring dreams, which they poifon as they drink,, and the 
tattle grazing on the banks of thefe polluted waters have 
' frequently perilhed by drinking after them : It is fafer there¬ 
fore to make the pellets.of flour, kneaded with the juice of 
the night-lhade,. the feent of which will drive them away 
though they will not eat it. There is an Eaft Indian ani¬ 
mal called mungoes, winch bears a natural antipathy to rats ; 
if this animal was introduced into the fugar iflands, it would 
probably extirpate the whole race of thefe noxious v.ermin. 


The formica omnivor a. of Linnaeus, the carnivorous ant, exaggerated through the medium of fancy 
which is called in Jamaica the raffle's ant, would foon clear a The plants being, cut, the branches at the top are given 

■ to the cattle for flood s the top {hoot* which is full of eyes,.. 


i.ugar plantation of rats. 


is 


. (n) The account given in the text concerning the time when the fugar-canes are colle 61 ed,.we have taken from the 
Abbe Raynal’s Hillory of the Trade and Settlements of the Eaft and Weft Indies; but Mr Cazaud obferves, that in PVIolcpk. 
February, March, and April, all. the canes, whatever be their age, are as ripe as the nature of the foil ever allows them 1 rar.faft. 
to be. He fays farther, that the drynefs.of the weather, and not the age of the canes, which increafes from January to vol. Ixix-, 
April, is the caufe that in January 400 gallons of juice commonly yield 48 gallons of fugar and molaffes, one with ano¬ 
ther ; in February from 56 to 64; in March from 64 to 72 ; in April fometimes 80 ; aft?? which period, the fugar fer- 
■mentSj .apd e.yen burns, whea the refiner is.aot very expert,at.his bufinefL. 
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'Suear- is preferved for planting. The canes are cut into pieces 
about a yard long, tied up in bundles, and carried in carts 
The canes t0 the mill, where they are bruifed, and the juice is extradt- 
■whcn cut ed from them. The mill conlifts pr.ncipally of three up- 
are fent to right iron-plated rollers or cylinders, from 30 to 40 incites 
the null, in length, and from 20 to 25 inches in diameter; and the 
middle one, to which the moving power is applied, turns the 
other two by means of cogs. Between thefe rollers, the canes 
(being previoufly cut fhort, and tied into bundles) are twice 
cpmpreifed ; for having paffed through the firft and fecond 
rollers, they are turned round the middle one by a circular 
piece of frame work or fereen, called in Jamaica the Dumb- 
returner , and forced back through the fecond and third ; 
an operation which fqueezes them completely dry, and 
fometimes even reduces them to powder. The cane juice 
is received in a leaden bed, and thence conveyed into a veffel 
called the receiver . The refufe, or macerated rind of the 
cane (which is called cane-trajh, in contradiftinciion to Jield- 
43 tra/h ),ferves for fuel to boil the liquor. 

The juice The juice as it flows from the mill, taken at a medium, 
extracted contains eight parts of pure water, one part of fugar, and 
rotu t em. on£ p art con {j^; n g 0 f coar f e 0 ft a nd mucilaginous gum, with 
j 4 a portion of effential oil. 

Veflclsufed As the juice has a ftrong difpofition to fermentation, it 
forpurify- muft be boiled as foon as poflible. There are fome water¬ 
ing it are, mills that will grind with great eafe canes fufficient for 30 
hogfheads of fugar in a week. It is neceffary to have boil¬ 
ing veffels, or clarifiers, that will correfpond in dimenfions 
to the quantity of juice flowing from the receiver. Thefe 
clarifiers are commonly three in number, and are fometimes 
capable of containing icoo gallons each ; but it is more 
ufual to fee them of 300 or 400 gallons each. Befides the 
clarifiers which are ufed for the firft boiling, there are ge¬ 
nerally four coppers or boilers. The clarifiers are placed in 
the middle or at one end of the boiling-houfe. If at one 
end, the boiler called the teache is placed at the other, and 
feveral boilers (generally three) are ranged between them. 
The teache is ordinarily from 70 to 100 gallons, and the 
boilers between the clarifiers and teache diminifh in fize from 
the firft to the laft. Where the clarifiers are in the middle, 
there is ufually a fet of three boilers of each fide, which con- 
llitute in effeff a double boiling-houfe. On very large eftates 
this arrangement is found ufefuland neceffary. The objection 
to fo gieat a number is the expence of iue.; to obviate 
which, in fome degree, the three boilers on each fide of the 
clarifiers are commonly hung to one fire. 

Tliedari- Tne juice runs from the receiver along a wooden gutter 
fur. lined with lead into the boiling-houfe, where it is received 
into one of the clarifiers. When the clarifier is filled, a fire 
is lighted, and a quantity of Briftol quicklime in powder, 
which is called temper, is poured into the veffel. The ufe 
of the lime is to unite with the fuperabundant acid, which, 
for the fuccefs of the procefs, it is neceffary to get rid of. 
The quantity fufficient to feparate the acid muft vary ac¬ 
cording to the ftrength of the quicklime and the quality of 
the liquor. Some planters allow a pint of lime to every 
100 gallons of liquor; but Mr Edwards thinks that little 
more than half the quantity is a better medium proportion, 
and even then, that it ought to be diifolved in boiling wa¬ 
ter, that as little of it as poflible may be precipitated. The 
heat is fufFered gradually to increafe till it approaches within 
a few degrees of the heat of boiling water, that the impurities 
may be thoroughly feparated. But if the liquor were buffered 
to boil with violence, the impurities would again incorpo¬ 
rate with it. It is known to be fufficiently heated when 
the feum begins to rife in blifters, which break into white 
froth, and appear generally in about 40 minutes. The fire 
is then fuddenly extinguiflied by means of a damper, which 


excludes the external air, and the liquor is allcwed to re- ^'gat- 
main about an hour undifturbed, during which period the 
impurities are collected in fci.:n on the furface. The juice 
is then drained off either by a fyphon or a cock ; the leum 
being of a tenacious gummy nature, does not flow out with 
the liquor, but remains behind in the clarifier. The liquid 
juice is conveyed from the clarifier by a gutter into the eva¬ 
porating boiler, commonly termed the grand copper ; and if it 
has been obtained from good canes it generally appears 
tranfparent. 26 

In the evaporating boiler, which fhotild be large enough And 
to.receive the contents of the clarifier, the liquor is allowed C0 PP er? " 
to boil; and as the feum rifes it is taken off. The feum- 
ming and evaporation are continued till the liquor becomes 
finer and thicker, and fo far diminifhed in bulk that it may 
be eafily contained in the fecond copper. When put into 
the fecond copper, it is nearly of the colour of Madeira 
wine; the boiling and feumming are continued, and if the 
impurities be confiderable, a quantity of lime-water is ad¬ 
ded. This procefs is carried on till the liquor be fufficiently 
diminifhed in quantity to be contained in the third copper. 

After being purified a third time, it is put into the fourth 
copper, which is called the teache , where it is boiled and eva¬ 
porated till it is judged fufficiently pure to be removed from 
the fire. In judging of the purity of the liquor, many of the 
negroes (fays Mr Edwards) guefs folely by the eye (which 
by long habit they do with great accuracy), judging by 
the appearance of the grain on the back of the ladle : but 
the practice moft in ufe is to judge by what is called the 
touch ; i. e. taking up with the thumb a fmall portion of 
the hot liquor from the ladle; and, as the heat diminifhes, 
drawing with the fore-finger the liquid into a thread. This 
thread will fuddenly break, and fhrink from the thumb to 
the fufpended finger, in different lengths, according as the 
liquor is more or lefs boiled. The proper boiling height 
for ftrong mufeovado fugar is generally determined by a 
thread of a quarter of an inch long. It is evident, that cer¬ 
tainty in this experiment can be attained only by long habit, 
and that no verbal precepts will furnifh any degree of (kill 
in a matter depending wholly on conftant pradtice. ^ 

The juice being thus purified by paffing through the cla- Afterbeing; 
rifier and four coppers, it is poured into coolers, which are clarified it 
ufually fix in number. The removal from the teache to the iscooled, 
cooler is called Jinking* The cooler is a (hallow wooden 
veffel 7 feet long, from 5 to 6 wide, about 1 1 inches deep, 
and capable of containing a hogfhead of fugar. As the li- melaffes. 
quor cools, the fugar grains, that is, colledls into an irregular 
mafs ofimperfedt ci yftals, feparating itfelf from the melalfes. 
it is then removed from the cooler, and conveyed to the cu- 
ring-houfe, where the melaffes drain from it. For receiving 
them there is a large ciftern, the (loping Tides of which are 
lined with boards. Diredfly above the ciftern a frame of ’ 
joift-work without boarding is placed, on which empty 
hogfheads without heads are ranged. The bottoms of 
thefe hogfheads are pierced with 8 or 10 holes, in each 
of which the (talk of a plantain leaf is fixed fo as to pro¬ 
ject 6 or 8 inches below the joifts, and rife a little above 
the top of the hogfhead. The hogfheads being filled with 
the contents of the cooler, confifting of fugar and melaffes, 
the melaffes' being liquid, drain through the fpungy ftalk, 
and drop into the ciftern. After the melaffes are drained eff, 
the fugar becomes pretty dry and fair, and is then called 
mufeovado, or ravefugar* 

We have delcribed the procefs for extrafting fugar, which 
is generally adopted in the Britifh Weft India iilands, accord¬ 
ing to the lateft improvements ; and have been anxious to 
prefent it to our readers in the fimpleft and moft perfpicu- 
ous form, that it might be intelligible to every perfon ; and 
H 2 have 
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V r. h.ve therefore avoided to mention the obfervations and pro- 
paled amendments of thrfe who have written on this fubjedt. 
Had we done fo, we fhould have fwelled the prefent article 
to too great a fize, without accomplifhing the purpofe which 
we have in view; for our intention is not to ir.ftrudt the 
planters, but to give a diflindl account of the moll approved 
methods which the planters have generally adopted. But 
though we judge it uielefs to trouble our readers with all the 
little varieties in the procefs which different perfons employ, 
we flatter ourfelves it will not be difagreeable to learn by 
what methods the French make their fugar purer and whiter 
Method of than others. A quantity cf fugar from the cooler is put into 
purifying conical pans or earthen pots, called by the French formes , 
nfed by the having a fm.ill perforation at the apex* which is kept clofed. 
french. Each cone, reverfed on its apex, is fupported in another 
earthen vefl'el. The fyiup is Itirred together, and then left 
to cryftdlize. At the end of 15 or 16 hours, the hole in 
the point of each cone is opened, that the impure fyrup may 
run out. The bafe cf tliefe fugar loaves is then taken out, 

__ and white pulverized fugar fubllituted in its Head; which 

being well preffed down, the whole is covered with clay 
moilfened with water. This water filters through the mafs, 
carrying the fyrup with it which was mixed with the fugar, 
but which by this management flows into a pot fubftituted 
in the place of the firft. This lecond fluid is called fine fyrup. 
Care is taken to moiften and keep the clay to a proper de¬ 
gree offoftnefs as it becomes dry. The fugar loaves are af¬ 
terwards taken out, and dried in a Hove for eight cr ten 
clays; after which they are pulverized, packed, and ex¬ 
ported to Europe, where they are ft ; ll farther purified. The 
reafon affigned wdiy this procefs is not univerfally adopted 
in the Britifh fugar iflands is this, that the water which di¬ 
lutes and carries away the molaffes diffolves and carries with 
it lb much of the fugar, that the difference in quality does 
not pay for the difference in quantity. The French plan¬ 
ters probably think otherwile, upwards of 400 cf the plan¬ 
tations cf St Domingo having the ncceffary apparatus for 
jp claying and adhilly carrying on the fyltem. 

The art of 'The. art of refining fugar was firlt made known to the 
refining fu-Europeans by a Venetian, who is faid to have received 
g.-.r intro- ioo,oco crowns for the invention. This difeovery was 
made before the new world Was e plored ; but whether it 
was an invention of the perfon who firft communicated it, 
cr whether it was conveyed fr.m China, where it had been 
known for a confiderable time before, cannot now perhaps 
. be accurately afeertained. We find no mention made of the 
refining of fugar in Britain till the year 1659, though it 
. probably was praftifed feveral years before. For in the Por- 
tuguefe ifland of St Thomas in 1624 there were 74 fugar 
ingenius, each having upwards of 200 Haves. The quantity 
of raw fugar imported into England, in 177S. amounted to 
1,403,995 cwts.}, the quantity imported into Scotland in 
the fame year was 1.17,285 cwts.; the whole quantity im- 
poi ted into Great Britain in 1787 was 1,926,745 cwts. 

The fugar which undergoes the operation of refining in 
Europe is either raw fugar, fometimes called mufeovado or 
~ ~ " “ The raw fu 2 
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ii.lxed with cafnaddy which is raw fugar, in a purer ftate 
lime-water gar generally contains a certain quantity of melaiffs as well 
as eus thy and feculent fubftances. The cafl'onado, by the 
operation of earthing, is freed from its melaffes. As the 
intention cfTefining thefe fugars is to give them a higher 
degree of whitenefs and folidity, it is neceffary for them to 
undergo other proceffes. The firft of thefe is called clarifi¬ 
cation. It confiils in diffolving the fugar in a certain pro¬ 
portion of lime-water, adding a proper quantity of bul¬ 
locks blood, and expofing it to heat in order to re¬ 
move the impurities which ftill remain. The heat is in- 
created very gradually till it approach that of boiling water. 


end bul- 
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By the affiftance of the heat, the animal matter which was 
thrown in coagulates, at the fame time tint it attracts all 
the folid feculent and earthy matter, and raifes it to the 
furface in the appearance of a thick foam of a brownilh co¬ 
lour. As the feculencies are never entirely removed by a 
firft procefs, a fecond is neceffary. The folution is there¬ 
fore cooled to a certain degree by adding fome water; then 
a frefh quantity of blood, but lefs confiderable that at full, 
is poured ia. The fire is renewed, and care is taken to in- 
creafe the heat gently as before. The animal fubflance feizes 
on the impurities which remain, colleSs them on the furface, 
and they are then fkimmed off. The fame operation is re¬ 
peated a third and even a fourth time, but no addition is 
made to the liquor except water. If the different procefles 
have been properly condudt.d, the foluticn will be freed 
from every impurity, and appear tranfparent. It is then 
conveyed by a gutter into an ob’eng bafket about 16 inches 
deep, lined with a woollen cloth ; and after filtering through 
this cl'.th, it is received in a ciftern or copper which is pla¬ 
ced below. ^ 

The folution being thus clarified it undergoes a fecond Then free! 
general operation called evaporation. Fire is applied to the from its re¬ 
copper into which the folution was received, and the liquid ; ,lu ' :nil ;g 
is boiled till it has acquired the proper degree of confiftency. 

A judgment is formed of this by taking up a fmall portion ration!. 1 
of the liquid and drawing it into a thread. When, after 
this trial, it is found iufficiently vifeous, the fire is extinguifh- 
ed, andi the liquid is poured into coolers. It is then ftirred. 
violently by an inftrument called an oar , from the refem*- 
blance it bears to the oar of a boat. This is done in order 
to diminifh the vifeofity, and promote what is called the 
granulation , that is, the forming of it into grains or imper¬ 
il cryftals. When the liquid is properly mixed and cod¬ 
ed, it is then poured into moulds of the form of a fugar 
loaf. Thefe moulds are ranged in rows. The fmall ends, 
which are lowed, are placed in pots ; and they have each of 
them apertures flopped up with linen for filtering the fyrup, 
which runs from the moulds into the pots. The liquor is Afterwards 
then taken out flowly in ladlefuls from the coolers, and pour- poured into¬ 
ed into the moulds. When the moulds are filled, and the moulds,, 
contents ftill in a fluid ftate, it is neceffary to ftir them, where tbe 
that no part may adhere to the moulds, and that the fmall 
cryftals which are juftformed may be equally diffufed thro’ p rom j t> 
the whole mafs. When the fugar is completely cryftailized, 
the linen is taken away from the apertures in the moulds, 
and the fyrup, or that part which did not cryftallize, defeends 
into the pots in which the moulds are placed. After this 
purgation the moulds are removed and fixed in other pots, 
and a ftratum of fine white clay diluted with water is laid on 
the upper part of the loaf. The water defeending through 
the fugar, by its own weight, mixes with the fyrup which 
ftill remains in the body cf the loaf, and wadies it away. 

When the clay dries,, it is taken off,, and another covering 
of moift clay put in its place ; and if it be not then fuffi- 
eien'ly wafhed, a third covering of clay is applied.. After 3.5 
the loaves have flood fome days in the moulds, and have ac- La f % < ’*‘ 
quired a confiderable degree of firmnefs and folidity, they certain d*-.' 
are taken out, and carried to a ftove, where they ate gra- greeof 
dually heated to the 5,0^ of Reaumur (64° of Fahernheit), he^- 
in order to diffipate any moifture which may be ftill con¬ 
fined in them. After remaining in the ftove eight days, 
they are taken out; and after cutting off all difcolouring 
fpecks, and the head if ftill wet, they are wrapped in blue 
paper, and are ready for fale. The fevei al fyrups collefledi 
during the different parts of the procefs, treated in the fame 
manner which we have juft deferibed, afford fugars of infe¬ 
rior quality; and the laft portion, which no longer affords 
any fugar,. infold by the ram; cf melnfieu 

The. 
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The beauty of refined fugar, when formed intn loaves, 
confifts in whitenefs, joined to a fmallnefs of grain ; in be¬ 
ing dry, hard, and forr.ewhat tranfparent. The procefs 
which we have deferibed above refers to fugar once refined; 
but fome more labour is neceffary to produce double refined 
fugar. The principal difference in the operation is this, the 
latter is clarified by white of eggs inflead of blood, and frefh 
water in place of lime-water. 

Sugar-candy is the true effence of the cane formed into 
large cryflals by a flow procefs. When the fyrup is well 
clarified, it is boiled a little, but not fo much as is done for 
the proof mentioned in the procefs for making common fu¬ 
gar. It is then placed in old moulds, having their lower 
ends Hopped with linen, and eroded at little diftances with 
fmall twigs to retain the fugar as it cryftallizes. The 
moulds are then laid in a cool place. In proportion as the 
fyrup cools cryflals are formed. In about nine or ten days 
the moulds are carried to the Rove, and placed in a pot 
but the linen is not removed entirely, fo that the fyrup falls 
down (lowly in drops. When the fyrup has dropped away, 
and the cryflals of the fugar-candy are become dry, the 
moulds are taken from the Hove and broken in pieces, to 
difengage the fugar, which adheres firongly to the frJes cf 
the moulds. If the fyrup has been coloured with cochineal, 
the cryflals take a flight taint of red ; if indigo has been 
mixed, they alfume a bluifh colour. If it be defired to have 
the candy perfumed, the effence of flowers or amber may be 
dropped into the moulds along with the fyrup. 

Having now given fame account of the method ufually 
employed for refining fugar, it will not be improper to fay 
a few things concerning its nature and its ufes. 

Sugar isioluble in water, and in a fmall degree in alcohol. 
When united with a fmall portion cf water, it becomes fu- 
fible; from which quality the art of preferving is indebt¬ 
ed for many of its preparations. It is phol'phoric and 
o-mbuftible; when expofed to fire emitting a blue flame if 
the combuftion be flow, and a white flame if the combufiion 
be rapiJ. By diflillation it producesa quantity of phlegm, 
acid, oil, gas, and charcoal. Bergman, in treating fugar 
with the nitrous acid, obtained a new acid now known by 
the name of the oxalic acid : but he has omi'ted to mention 
the principles of which fugar iscompofed. Lavoifier, how¬ 
ever, has fupplied thisomiffion ; and after many experiments 
has affigned three principles in fugar, hydrogene, oxygene, 
and carbone. If the juice expreffed from the fugar-c.me be 
left to itfelf, it paffes into the acetous fermentation; and 
during the decompofition of the fugar, which is continued 
for three or four months, a great quantity of glutinous mat¬ 
ter is feparated. This matter when diftilled gives a portion 
of ammoniac. If the juice be expefed to the fpirituous fer¬ 
mentation, a wine is obtained analogous to cyder. If this 
wine, after being kept in bottles a year, be diddled,, we ob¬ 
tain a portion of e.iu de vie. 

The ufes to which fugar are applied are indeed numerous 
and important; It can be made fo folid as in. the art of 
preferving to receive the moll agreeable colours and the 
greateft vai iety of forms. It can be made fo fluid as to mix 
with any foluble fubftance.—It preferves the juice and fub- 
ftance-of fiuks in all countries and in all feafons. It affords 
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a delicious feafoning to many kinds of food 
pharmacy, for it unites with medicines, and removes their 
difagree able flavour : it is the bafis of all fyrups. M. Mac- 
quer has fhown in a very fatisfaftory manner how ufeful 
fugar would be if employed in fermenting wines. Sugar 
lias alfo been found a remedy for the feurvy, and a valu¬ 
able article of food in cafes of neceflity. M. Imbert de 
i-er.nes, firtt furgeon to the late Duke of Orleans, publifh- 
*d the. following.(lory in the Gazette de Saule, which confirms 


this afTertion. A vc-ffel laden with fugar bound from the f«S=r. 
Weft Indies was becalmed in its paflage for feveial days, 
during which the flock of provifions was exhaufled. Some 
of the crew were dying of the feurvy, and the reft were 
threatened with a ftill more terrible death. In this emer¬ 
gency recourfe was had to the fugar. The confequence 
was, the fymptoms of the feurvy went off, the crew found 
it a wholefome andfubftantial aliment, and leturned in good 
health to France. 38 

“ Sugar (fays Dr Rufli) affords the greateft quantity of Aff ‘1“ 
nourilhment in a given quantity of matter of any fub.tance in I " 1 ' 
nature ; of conrfe it may be preferved in kfs loom in our hou- 
fes, and may be confumed in lefs time, than more bulky and 
kfs nourilhing aliment. It lias this peculiar advantage over -any 
mofl kinds of alimeiv, that it is not liable to have its nutri- cl iuod., 
tious qualities affefted by time or the weather; hence it is 
preferred by the Indians in their excurfions from home. 

They mix a certain quantity of maple fugar, with an equal 
quantity of Indian corn, dried and powdered, in its milky 
flute. This mixture is packed in little bafkets, which are Tranft 
fiequently wetted in travelling, without injuring the fligar. ? * ,ons of 
A few fpoonfuls of it mixed with half a pint of fpring wa- 
ter afford them a pkafant and ftrengthening meal. From f 0 phical 
the degrees of ftrength and nourifhment which are convey- Society, 
ed into animal bodies by a fmall bulk of fugar, it might vol. iu- 
probably be given to horfes with great advantage, when 
they are nfsd in places or other circumftance? which make 
it difficult or expenfive to fuppott them with more bulky 
or we ; ghty aliment. A pound of fugar with grafs or 
hay has fupported the ftrength and fpirits of an horfe 
during a whole day’s labour in one of the Weft-India. 

Iilands. A larger quantity given alone has fattened horfes 
and cattle, during the war before lall in Ilifpaniola, f r a 
period ol feveral mouths, in which the exportation of fugar, 
and the importation of grain, were p; evented by the want 
of ihips, 

‘* The plentiful ufe of fugar in diet is one of th 
preventive* that has ever been difeovered of the difeafes lent anti 
which are produced b-y worms. Nature feems to have im- 
p’anted a love for this aliment in a’l childen, as if it were 
on purpofe to defend them from tl.ee difeafes. Dr llulh 
knew a gentleman in Philadelphia, who early adopted this 
opinion, and v. ho, by indulging a large family of children 
in the ufe of fugar, has prele. e e J them all fiom the difeales 
ufually cccafiot.ed by worms. 

“ Sir John Pringle has remarked, that the plague has never Andproba*- 
been known in any country where fugar compofes a material bly againfl 
part of the diet of the inhabitants. Dr Rufli thinks it pro- the plague 
bable that the frequency cf malignant fevers of all kinds has “ther 
been leffened by this diet, and that it: more general ufe 
would defend that clafs of people who are moll fubjedl 
to malignant fevers from being fo often affefled by them. 

“ In the numerous and frequent diforders of the bread,, 
which occur in all countries where the body is expofed to 
a variable tempera lure of weather, fugar afEirds the bafis 
of many agreeable remedies. It is ufeful in weaknclks, 
and acrid deflux ; ons upon other parts of the body. Many 
fads might be adduced in favour of this afferiion. Dr 
Rufh mentions only one, which, from the venerable name of 
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It is ufef tl in the perion whofe cafe furnilhed it, cannot fail of command¬ 


ing attention and credit- Upon my inquiring of Dr Fi ank- Hr: 
Jin, at tlie requeft of a friend (-fays our refpedable author), 
about a year before he died, whether he had found ar.y relief 
from the pain of the (tone from the blackberry jam, of which 
he took large quantities, he told me that he had, but that he 
believed the medicinal part of the jam refided wholly in the 
lugar; and as a reafon for thinking fo, he added, that he 
often found the fame relief by taking about half a pint of a. 
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fyrnp, prepared by boiling a little brown fugar in water, juft 
before lie went to bed, that be did from a dole of opium. It 
has been fuppofed by fome of the early phylicians of cur 
country, that the fugar obtained from the maple-tree is more 
medicinal than that obtained from the Weft India fugar- 
-cane ; but this opinion 1 believe is without foundation. It is 
pi durable in its qualities to the Weft-India fugar only from 
its fuperior cleanlinefs. 

“ Cafes may occur in which fugar may be required in me¬ 
dicine, or in diet, by perfons who refufe to be benefited, 
even indire< 5 tly by the labour of Haves. In fuch cafes the 
innocent maple fugar will always be preferred. It has been 
laid, that fugar injures the teeth ; but this opinion now 
has I'd few advocates, that it does not deferve a ferious re¬ 
futation.” 

In the account which we have given above of the method 
of cultivating and manufacturing fugar, we have had in our 
eye the plantations in the Weft Indies, where flaves alone are 
employed ; but we feel a peculiar pleafure in having it in our 
power to add a fhort defcription of the method ufed in the 
Eaft Indies, becaufe there fugar is manufactured by free 
men, on a plan which is much more economical than what is 
followed in the Weft fndies. The account which we mean 
to give is an extract from the report of the committee of 
Prjvy-council for trade on the fubjeCt of the African flave- 
trade, drawn up by Mr Botham We fhall give it in the 
author’s own words. 

“ Having been for two years in the Englifti and French 
Weft-Indian iflands, and fince conduced fugar eftates in 
the Eaft-Indies ; before the abolition of the Have-trade was 
agitated in parliament, it may be defirable to know that 
fugar of a fuperior quality and inferior price to that in our 
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trader at Batavia, as the government there is arbitrary, and Sugars- 
fugar fubjeCt to duties impofed at will. The Shabander ex- 
aCts a dollar per pecul orv all fugar exported. The price of 
common labour is from 9d to tod per day. By the method 
of carrying on the fugar eftates, the talkmen gain confider- 
ably more than this not only from working extraordinary 
hours, but from being confidered artifts in their feveral 
• branches. They do not make fpirits on the fugar eftates. 

The melafles is fentforfale to Batavia, where one diftillery 
may purchafe the produce of an hundred eftates. Here is 
a vaft faving and reduction of the price of fpirits; not as 
in the Weft Indies, a diftillery, for each eftate; many cen¬ 
tre in one, and arrack is fold at Batavia from 21 to 25 rix- 
dollars per leaguer of 160 gallons ; fay 8 d per gallon. 46 

The Sugar Maple, (the acer faccharinum of Linnaeus), Defer ip tioa 
as well as the fugar-cane, produces a great quantity of fugar. °f thefugar 
rr "- ! - tree grows in great numbers in the weftern counties ma P le ‘ 
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rior quality iflands is produced in the Eaft-Indies ; that the culture of 
the cane, the manufacture of the fugar and arrack, is, with 
tbefe material advantages, carried on by free people. China, 
Bengal, the coaft of Malabar, all produce quantities of fugar 
and fpirits ; but as the moil confiderable growth of the cane 
is carried on near Batavia, I fhall explain the improved 
manner in which fugar eftates are there conducted. The 
proprietor of the eftate is generally a wealthy Dutchman, 
who has ereCted on it fubftantial mills, boiling and curing 
houfes. He rents this eftate to a Chinefe, who refides on 
f Hates are it as a fuperintendant; and this renter (fuppofing the eftate 
managed at to confift of 300 or more acres) relets it to freemen in par- 
Batavia. cels of 50 or 60 on tbefe conditions: “ That they fhall 
plant it in canes, and receive fo much per pecul of 1334- 
pounds for every pecul of fugar that the canes fhall pro¬ 
duce.” 

When crop time comes on, the fuperintendant collects a 
fufficient number of perfons from the adjacent towns or villa¬ 
ges, and takes off his crop as follow's. To any fet of trades¬ 
men who bring their carts and buffaloes he agrees to give 
fuch a price per pecul to cut all his crop of canes, carry them 
to the mill and grind them. A fecond to boil them^>er pecul. 
A third to clay them and bafket them for market per pecul. 
So that by this method of conducting a fugar eftate the 
renter knows to a certainty what the produce of it will coft 
him per pecul. He has not any permanent or unneceffa- 
ry expence ; for when the crop is taken off, the tafkmen 
return to their feveral putfuits in the towns and villages 
they came from ; and there only remains the cane planters 
who are preparing the next year’s crop. This like all other 
complex arts, by being divided into feveral branches, renders 
the labour cheaper and the work more perfectly done. 

Only clayed fugars are made at Batavia ; thefe are in qua¬ 
lity equal to the beft fort from the Weft Indies, and are fold 
fo low from the fugar eftates as eighteen fhillings fterling^w 
ipecul ®f 133 ’lbs. This is not the felling price to the 
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of all the middle ftates of the American union. Thofe 
which grow in new York and Pennfylvania yield the fugar 
in a greater quantity than thofe whi.h grow on the waters 
of Ohio.—Thefe trees are generally found mixed with the 
beech, hemlock, white and water ato, the cucumber-tree, 
linden, afpen, butter nut, and wild cherry trees. They 
fometimes appear in groves covering five or fix acres in a 
body, but they are more commonly interfperfed with fome 
or all of the foreft trees w’hich have been mentioned. From Tranf- 
30 to 30 trees are generally found upon an acre of ground, actions of 
They grow only in the richeft foils, and frequently in ftony t ! le Am . e * 
ground. Springs of the pureft water abound in their neigh- 
bourhood. They are, when fully grown, as tall as the white godety, 
and black oaks, and from two to three feet in diameter, vol. iik. 
They put forth a beautiful white bloffom in the fpring be¬ 
fore they fhow a fingle leaf. The colour of the bloffom 
diftinguitoes them from the acer rubrum, or the common 
maple, which affords a bloffom of a red colour. The wood 
of the fugar maple-tree is extremely inflammable, and is pre¬ 
ferred upon that account by hunters and furveyors for fire¬ 
wood. Its fmall branches are fo much impregnated with 
fugar as to afford fupport to the cattle, horfes, and fteep 
of the firft fettlers, during the winter, before they are able 
to cultivate forage for that purpofe. Its afhes afford a 
great quantity of potato,- exceeded by few, or perhaps by 
none, of the trees that grow in the woods of the United 
States. The tree is fuppofed to arrive at its full growth 
in the woods in twenty years. 

It is not injured by tapping ; on the contrary, the oftener The often- 
it ^is tapped, the more fyrup is obtained from it. In this er this tree 
reipeCt it follows a law of animal fecretion,’ ^A fingle tree * s tapped 
had not only furvived, but flourifted after forty-two tappings the m ? re 
in the fame number of years. The effects of a yearly dif- ” rup ,' f s ob “ 
charge of fap from the tree, in improving and increafing j t am€dlrow 
the fap, are demonftrated from the fuperior excellence of 
thofe trees which have been perforated in an hundred places, 
by a fmall wood-pecker which feeds upon the fap. The 
trees, after having been wounded in this way, diftil the re¬ 
mains of their juice on the ground, and afterwards acquire 
a black colour. The fap of thefe trees is much fweeter to 
the tafte than that which is obtained from trees which have 
not been previoufly wounded, and it affords more fugar. 

From twenty-three gallons and one quart of lap, procured 
in twenty-four hours from only two of thefe dark coloured 
trees, Arthur Noble, Efq; of the Hate of New York, ob¬ 
tained four pounds and thirteen ounces of good grained 

fUg r r ■ . WhstquaH- 

A tree or an ordinary fize yields in a good feafon from tity of fap 

twenty to thirty gallons of fap, from which are made from wil1 pro- 
five to fix pounds of fugar. .To this there are fometimes duce a cer * 
remarkable exceptions. Samuel -Lowe, Efq; a juftice of tq" offo-- 
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peace in Montgomery country, in the Hate of New York, 
informed Arthur Noble, Efq; that he had made twenty 
pounds and one ounce of fugar between the 14th and 23d 
of April, in the year 1789, from a Angle tree that had 
been tapped for feveral fucceffive years before. 

From the influence which culture has upon foreft and 
other trees, it has been fuppofed, that by tranfplanting the 
fugar maple-tree into a garden, or by deftroying fuch other 
trees as (helter it from the rays of the fun, the quantity ofthe 
fap might be increafed, and its quality much improved. A 
farmer in Northampton country, in the (fate of Pennfylvania, 
planted a number of thefe trees above twenty years ago in 
his meadow, from three gallons of fap of which he ob¬ 
tains every year a pound ol fugar. It was obferved former¬ 
ly, that it required five or fix gallons of the fap of the trees 
which grow in the woods to producethefamequantityoffugar. 

The fap ditlils from the wood of the tree. Trees which 
have been cut down in the winter for the fupport of the do- 
meftic animals of the new fettlers, yield a conliderable quan¬ 
tity of fap as foon as their trunks and limbs feel the rays 
of the fun in the fpring of the year. It is in confequence 
of the fap of thefe trees being equally difFufed through every 
part of them, that they live three years after they are 
girdled, that is, after a circular incifion is made through the 
bark into the fubftance of the tree for the purpofe of de- 
flroying it. It is remarkable that grafs thrives better under 
this tree in a meadow, than in fituations expol’ed to the con- 
ftant adtion of the fun. The feafon for tapping the trees 
is in February, March, and April, according to the weather 
which occurs in thefe months. 

Warm days and frofty nights are moft favourable to a 
plentiful difcharge of fap. The quantity obtained in a day 
from a tree is from five gallons to a pint, according to the 
greater or lefs heat of the air. Mr Lowe informed Arthur 
Noble, Efq; that he obtained near three and twenty gallons 
of fap in one day (April 14. 1789.) from the Angle tree 
which was before mentioned. Such initances of a profu- 
Aon of fap in Angle trees are however not very common. 

There is always a fufpenfion of the difcharge oi lap-in the 
night if a froft fucceed a warm day. The perforation in 
the tree is made with an axe or an auger. The latter is 
perferred from experience of its advantages. The auger is 
introduced about three quarters of an inch,and in an attend¬ 
ing dire&ion (that the fap may not be frozen in a flow cur¬ 
rent in the mornings or evenings), and is afterwards deepen¬ 
ed gradually to the extent of two inches. A fpout is in¬ 
troduced about half an inch into the hole made by this 
auger, and projects from three to twelve inches from the 
tree. The fpout is generally made of the fumach or elder, 
which ufually grows in the neighbourhood of the fugar 
trees. The tree is Arft tapped on the fo'utb fide; when the 
difcharge of its fap begins to leffen, an opening is made on 
the north Ade, from which an increafed diicharge takes 
place. The fap flows from four to fix. weeks, according to 
the temperature of the weather., Troughs large enough to 
contain three or four gallons made of white pine, or white 
alb, or of dried water a£h, afpcn, linden, poplar, or common 
maple are placed under the ipout to receive the lap, 
which is carried every day to a large receiver, made of 
either of the trees before mentioned. From this receiver it 
is conveyed, after being drained, to the boiler. 

We underftand that there are three modes of reducing 
the fap to fugar ; by evaporation, by freezing, and by boil¬ 
ing ; of which the latter is moft general, as being the molt 
expeditious. We are farther allured, that the profit of the 
maple-tree is not confined to its fugar. It aliords moft 
agreeable melaffes, and an excellent vinegar. The fap 
which is iuitable for thefe purpofes is obtained after the lap 


which affords the fugar has ceafed to flow, fo that the ma- Sugar 
nufactories of thefe different produ&s of the maple-tree, JI. 
by fucceeding, do not interfere with each other. The ^Suicide ^ 
melaffes may be made to compofe the bafis of a plea- 
fant dimmer beer. The fap of the maple is moreover ca¬ 
pable of affording a fpirit; but we hope this precious juice 
will never be proftituted to this ignoble purpofe. Should 
the ufe of fugar in diet become more general in this coun¬ 
try (fays Dr Rulli), it may tend to leliea the inclination 
or fuppofed necellity for fpirits, for I have obferved a relilh 
for fugar in diet to be feldorn accompanied by a love for 
ftrong drink. 54 

There are feveral other vegetables raifed in our own Su d ar pr»* 
country which afford fugar ; as beet-roots, (kirrets, parfneps, 
potatoes, celeri, red-cabbage Italks, the young (hoots of In- vcgaatksT 
dian wheat. The fugar is moft readily obtained from thefe, 
by making a tinChtre of the fubjedt in rectified fpiiit of 
wine ; which, when faturated by heat,, will depoftt the fugar. 
upon Handing in the cold. 

Sugar of Milk. &?c Sugar of Milk. 

Add of S ugar . See Chemistry -Index. 

SUGILLATION, in medicine, an extravafation of" 
blood in the coats of the eye, which at firft appears of a red- 
dilh colour, and afterwards livid or black. It the diforder is 
great,.bleeding and purging are proper, as are alfo difcutients.. 

SUICIDE, the crime of felf-murder, or the oerfon vrho> 
commits it. 

We have often wifhed to fee a biftory of crimes drawn 
up by a man of ability and refearch. In this hiftory we 
would purpofe that the author (hould defcribe tke crimes pe¬ 
culiar to different nations in the different ftages of fociety,. 
and the changes which they undergo in the progrcfs of ci¬ 
vilization. After having arranged the hiftorical fadts, he 
might, by compaiing themwith the religion and the know¬ 
ledge of the people, deduce fome important general conclu- 
lions, which would lead to a difcovery of thecaufe of crimes, 
and of the remedy moft proper to be applied. Some 
crimes are peculiar to certain ftages of fociety, fome to cer¬ 
tain nations, &.c. 

Suicide is one of thofe crimes which we are led to believe Suicide 
not common among favage nations. The firft inftances of among 
it recorded in the Jewilh hiftory are thofe of Saul and Alii- Jews, 
tophel; for we do not think the death of Samfon a proper 
example We have no reafon to firppoie that it became 
common among the Jews till their wars with the Romans,, 
when multitudes ihughtered themfelves that they might nor' 
fall alive into the hands of their enemies. But at this pe¬ 
riod the Jews were a moft defperate and abandoned race of 
men, had Corrupted the religion of their fathers, and rejeff-. 
ed that pure fyltem which their promifed Mcffiah came to 
Jerulalem to announce. 

When it became remarkable among the Greeks, we have Amo w U- 
not been able to difcover; but it was forbidden by Pytha- Greeks 
goras, as we learn from Athenscus, by Socrates and Ariftotle, 
and by the Theban and Athenian laws. In the earlieft 
ages of the Roman republic it was feldom committed; but 
when luxury and the Epicurean and Stoical philofophy had 
corrupted the fimplicity and virtue of the Roman character, 
then they began to feek (helter in filicide from their misfor¬ 
tunes or the tfLdfcs of their own vices. 

The religious principles of the bramlns of India led them The Bra- 
to admire luicide on particular occafions as honourable, mlna ail 
Accuftomed to abflmence, mortification, and the contempt Gcntoos. 
of death, they confidered it as a mark of weaknefs of mind 
to fubmit to the infirmities of old age. We are informed 
that the Modern Gentoos, who ftill in moft things conform 
to the cuftoms of their anceflors, when old and infirm, are 
frequently biought to the banks of rivers, particularly to 
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thofe of “the Granges, that they may die in its facred dreams, 
which they believe can wadi away the guilt of their tns. 
!'• it the maxims of the bramins, which have encouraged 
this praffice, we are affured by Mr Holwell, are a corrup¬ 
tion of the do&rines of the Shaftab, which pofitively forbid 
fuicide under the fevered puniftiment. The practice which 
religion or affedtion has edablilhed among the Gentoos for 
women at the death of their hufbands to burn themfeives 
alive on the funeral pile, we do not think ought to be con¬ 
sidered as fuicide, as we are not anxious to extend the mean¬ 
ing of the word ; for were we to extend it thus far, it would 
■be as proper to apply it to thofe who choofe rather to die in 
battle than make their efcape at the expence of their ho¬ 
nour. Thus we fhould condemn as fuicides the brave Spar¬ 
tans who died at Thermopylse in defence of their country : 
we (hould alfo be obliged to apply the fame difgraceful epi¬ 
thet to all thofe well-meaning but weak-minded Chridians 
in Britain who in the lad century chofe rather to die as 
martyrs than comply with commands which were not mo¬ 
rally wrong. According to the Gentoo laws, “ it is proper 
for a woman after her hulband’s death to burn herfelf in 
the fire with his corpfe. Every woman who thus burns 
(hall remain in paradife with her hulband three crore and 
fifty lacks of years. If fhe cannot, fhe mud in that cafe 
preferve an inviolable chadity. If fhe remain chade, fhe 
goes to paradife ; and if {he do not preferve her chadity, fhe 
goes to hell.” 

A cudom fimilar to this prevailed among many nations 
on the continent of America. When a chief died, a cer¬ 
tain number of his wives, of his favourites, and of his daves, 
were put to death, and interred together with him, that he 
might appear with the fame dignity in his future ftation, 
and be waited upon by the fame attendants. This perfua- 
fion is (o deeply rooted, that many of their retainers offer 
themfeives as vi&ims; and the fame cudom prevails in many 
of the negro nations of Africa. 

If we can believe the hidorians of Japan, voluntary death 
is common in that empire. The devotees of the idol A- 
mida drown themfeives in his prefence, attended by their re¬ 
lations and friends, and feveral of the prieds, who all ccn- 
fider the devoted perfen as a faint who is gone to everlaft- 
ing happincls. Such being the fuppofed honours appro¬ 
priated to a voluntary death, it is not furprifing that the Ja¬ 
panese anxioufly cherifh a contempt of life. According’y 
it is a part of the education of their children “ to repeat 
poems in which the virtues of their ancedorsare celebrated, 
an utter contempt of life is inculcated, and fuicide is fet up 
as the mod heroic ofadfions.” 

A notion feems alfo to have prevailed among the an¬ 
cient Scythian tribes, that it was pufflanimous and ig¬ 
noble for a man whofe drength was waded with difeafe 
or infirmity, i'o as to be ufelefs to the community, to con¬ 
tinue to live. It was reckoned an heroic adlion volun¬ 
tarily to feek that death which he had not the good for¬ 
tune to meet in the field of battle. Perverfion of mcral 
feeling does not fpring up, we hope, fpontaneoufly in any 
nation, but is produced by fome peculiarities of fituation. 
A wandering people like the Scythians, who roamed about 
from place to place, might often find it impodible to attend 
the fick, or to fupply from their precarious dore the wants 
of the aged infirm. The aged and infirm themfeives, no 
lunger able to fupport the charadter of warriors, would find 
themfeives unhappy. In this way the pradtice of putting to 
death fuch peifons as were ufelefs to the community might 
originate, and afterwards be inculcated as honourable -3 but 
he who put an end to his infirmities by his own hand, ob¬ 
tained a charadlei dill more iliudru us. 

The tribes of Scandinavia, which vyorihipped Odin tire 


“ father of {laughter,” were taught, that dying in the field Suicide-^ 
of battle was the mod glorious event that could befal them. 7 
This was a maxim fuited to a warlike nation. In order to And Scan, 
edablifh it more firmly in the mind, all were excluded from dinaviaa* 
Odin’s fead of heroes who died a natural death. In Afgar- 
dia (food the hall or Odin ; where, feated on a throne, he 
received the fouls of his departed heroes. This place was 
called Valhalla, fignifying “ the hall of thofe who died by 
violence.” NatXiral death being thus deemed inglorious, and 
punifhed with exclufion from Valhalla the paradife of Odin 
he who could not enjoy death in the field ofBattle was led 
to feek it by his own hands when ficknefs or old age began 
to affail him. In fuch a nation fuicide mull have been very 
common. 8 

As fuicide prevailed much in the decline of the Roman It prevail* 
empire, when luxury, licentioufnefs, profligacy, and falT; ed much >* 
phiiofophy, pervaded the world, fo it continued to prevail thededma- 
even after Chridianity was eftablifhed. The Romans, when 
they became converts to Chridianty, did not renounce their pj re . 
ancient prejudices and falfe opinions, but blended them with 
the new religion which they embraced. The Gothic na¬ 
tions alfo, who fubverted the Roman empire, while they re¬ 
ceived the Chrilfian religion, adhered to many of their for¬ 
mer opinions and manners. Among other criminal practices 
which were retained by the Romans and their conquerors, 
that of fuicide was one ; but the principles from which it 
proceeded were explained, fo as to appear more agreeable 
to the new fyftem which they had efpoufed. It was com¬ 
mitted, either to fecure from the danger of apodacy, to 
procure the honour of martyrdom, or to preferve the crown 
of virginity. 9 

When we defeend to modern times, We lament to find fo Too corn- 
many inftances offuicide among themodpolifhed nations, who mon in mo- 
have the bed opportunities of knowing the atrocity of that un- butnot"^* 
natural crime. The Englifh have long been reproached by fo- m or "°fo m 
reigners for the frequent commiflion of it; and the “ gloomy England 
month of November” has been ftigmatized as the feafonthanin 
when it is mod common. But this difgraceful imputation, other coua- 
we think, may be juftly attributed, not to the greater fre- tr * es ‘ 
quency o{ the crime in England than in other places, but 
to the cuftom of publifhing in the newfpapers every inftance 
of fuicide which is known. Mr Moore, who lately publilh- 
ed a lull inquiry into this fubjeft, was at great pains to ob¬ 
tain accurate information concerning the perpetration of this 
crime in different countries. Mercier, who wrote in 1782, Merrier* 
fays, that the annual number of fuicides in Paris was then Tableau de, 
about 150. He does not tell us how he came by the in- Pans- 
formation ; but we have the authority of the Abbe Fonta- xhe^um- 
na for afferting, that more perfons put an end to their lives ber 0 ffui- 
in Paris than in London. The Abbe had this information ridesinPa* 
from the lieutenant of the police. Mr Moore was informed ris,London, 
by one of the principal magiftrates of Geneva, that in that ® eneva ’ , 
city, which contains about 25,000 inhabitants, the average ; n ^' tcTthe 
number of fuicides is about eight. The average number of bcftac- 
fuicides, from what caufe foever, for the laid 28 years, has counts, 
been 32 each year for London, Southwark, and Weftmin- 
fter. In Edinburgh, which contains 80,000 inhabitants, 
we are convinced the average number of fuicides does not 
exceed four. Mr Moore found, fr^m the accounts with 
which he was favoured by the feveral coroners of the coun¬ 
ty of Rent, that tor the lad 18 years the number has beeit 
up -ards of 32 each year. Kent is fuppofed to contain 
200,000 inhabitants, and London 800,000. It is eafy 
therefore to fee, that in the metropolis many indances of 
fuicide mud occur which are never the fubjeff of legal in¬ 
quiry, and confequently never made known to the wor Id. 

Whereas in the country towns and villages of Kent it is 
fear cel y poffible to conceal fuch an affion as felf murder 
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from the knowledge of the whole ntigl.bom hood. The cal¬ 
culation therefore reflecting Kent we may receive as true, 
while we mult increafe the avarage number in London very 
confiderably. Mr Moore computes the average number ol 
fuicides in England every year at a thoufand j but the prin¬ 
ciples on w’hich he founds this opinion are fo impafedt and 
vague, that we do not think it can be depended on as co¬ 
rning near the truth. 

It might lead to fome interefting canclufions to compare 
together, not only the number of fuicides in different coun¬ 
tries, but alfo the rank and principles, the fex and age, of 
thofe unhappy perfons by whom it has been committed. 
Mercier fays, that at Paris it was the lower ranks who were 
ntoft commonly guilty of it; that it was rnoftly committed 
in garrets or hired lodgings ; and that it proceeded from po¬ 
verty and oppreffion. A great many, he fays, wrote Utters 
to the magiftrates before their death. Mr Moore’s corre- 
fpondent from Geneva informed him, that from the year 
1777 to 1787 more than 100 fuicides- were committed 
in Geneva; that two-thirds of thefe unfortunate perfons 
were men ; that few of the clerical order have been known 
to commit it ; and that it is not fo much the end of an im¬ 
moral, irregligious, diffipated life, as the effeil of melancholy 
and poverty. By the information obtained from the coro¬ 
ners of Kent, it appears, that of the 32, three-fourths have 
deftroyed themfelves by hanging; that the proportion of 
males to females has been about two-thirds of the former ; 
that no one feafon of the year is more diftinguifhed for this 
crime than another; and that filicide is upon the increafe. 
Our accounts refpeding the city of London are very im¬ 
perfect ; but we think ourfelves intiiled to conclude, that 
luicide is more common among the great and wealthy than 
among the lower ranks, and that it is ufually the effect of 
gaming and diffipation. 

Thole who have inquired into the caufes of fuicide in 
Britain have enumerated many phyfical as well as moral 
caufes. They have afcribed it to the variablenefs of cli¬ 
mate, to the great ufe of animal food, to ftrong fpirituous 
liquors, to tea, and to the fulphureous exhalations of the 
pit-coal ufed as luel, which are faid to produce a depreffion 
of fpirits and nervous afl'eftions. Of the climate, there is 
no caul'e to complain, nor is there any reafon to impute 
any of the vices to its influence. There are many climates 
much more unfavourable where fuicide is fcarcely known. 
That an exceffive quantity of grofs animal food, or of flrong 
liquors, or of tea, will powei fully afFeCt the human confti- 
tttiion, we will not deny : but before we confider thefe as 
caufes, it mull firft be determined, whether thole who are 
guilty of fell-murder be much addicted to them ; and if they 
are, whether there be not other caufes much more violent in 
their nature which have operated on their mind ; for w e 
ought not raflily to attribute vicious effects to any of thofe 
things which feem to have been created on purpofe for the 
comTurt or convenience of man. We are rather furpriled to 
find that coal is mentioned even as a dillant caufe of luicide ; 
for it is one of ti e bleffings of that ifland : and a good coal 
fire has always been found rather conducive to good fpirits 
than injurious to them. 

Vol. XVIII. 


Among the moral caufes which are fuppofed toco-one- 61C. .*■- 
rate in pioducing filicide in Britain, the iieedom of its con- 
ftitu.ion and laws is reckoned one. Tr.at rational liber- » 1M i r , jr 
ty fhould have any tendency to cneon:age cihn.es of any caul' ■ 
kind, a Chriitian pbilofopher can never ai'ow ; for 1'i.cii an 
opinion is totally difcountenar.ced by enlightened view; <•, 
nature. Mercitr has afcribed the frequency of luicide in 
Paris to the oppiellion of the late goveiumci.'. Ne w it ap¬ 
pears fiornc-what extraordinary, that fuicide in one country 
fhould be occafioned by liberty, and in another by the want 
of it. One of thefe opinions mull be fi.iie, and it is fiirtly 
not difficult to diflinguith which. 1, 

Humanity would in mod calcs dffipofe us to conclude. bbt owir j 
that fu’eide is the effeit of infinity, were there not fo man) 1 fv.-ay-s u 
inftances of cool deliberate felf-murder. That fuicide is nn J 

unnatural crime, which none but a madman would commit, 
compaffion indeed may fuppofe : but the murder of a wife, 
a father, a child, are alio unnatural; yet compaffion does 
not teach us in all cafes to aferibe fuch a crime to ma Jnefi. 

Paffion may often ariie to luch a height of outrage as to be 
fcarcely diftinguilhable from madnefs in its fymptoms and 
its effefis; yet we always make a difiindtion between 
that madnefs with arifes from difeafe and that whuh 'S 
owing to a violent perturbation of mind. If a perfon be 
capable of managing his worldly affairs, of making a via, 
and of difpofing of his property, immediately before his 
death, or after he formed the refolution of dying by Lis 
own hands, fuch a man is not to be coniidered as in- 

fane ’ . . is 

But though a regard for truth prevents us from aferibing p.ut often 

fuicide in all cafes to infanity, we muft aferibe it either to alfo to vi- 
infanity or to' vicious paffion. Thefe two divifions, we cious p- 1 ' 
imagine, wiil comprehend every fpecies of it, whether ari- ^ on ' 
fing from melancholy, tadium vita or ennui, difappointment 
in fchemes of ambition or love, pride, gaming, or a delire to 
avoid the fhame of a public execution ; paffioas which are of¬ 
ten increafed by falfe views of God, of man, and of a future 
Hate, ariiing from deifm and infidelity. If thefe be the caufes 
of fuicide in modern times, wdiat a difgraceful contraft do they 
form to thofe principles which actuated many oi the ancient 
philofophers, the Gentoos, the Japanefe, and the worfhippers 
of Odin ? When they committed fuicide, they committed it 
from principle, from a belief of its lawful nefs, and the hope of 
being rewarded for what they judged an honourable facrifice. 

But in modern times, we are forry to fay, when it is not 
the effeift of madnels, it is the effect of vice : and when it 
is the effeft of vice, it proves that the vicious paffions are 
then indulged to the higheft degree; for there is no crime 
•which a man can commit that is fo llrong a fymptom of the vio¬ 
lence of particular paffions. It is from not attending to this 
circumftance, that it has been found fo difficult to 1 elute the 
arguments in favour of fuicide. If the criminality c.f fili¬ 
cide be confined merely to the violent aelior., many apologies 
may be made for it; but if it be coalidcied ibiely as the 
eifeft of vice, as the ftrongeft fymptom of ung iveined paf¬ 
fion, he who undertakes its deience muft undertake the uc 
fence if what all men will loudly condemn (a). 

It is unueteifary then to enter particularly into the argu- 

I melts 


(a) Several of the heathens entertained a very juft fenfe of the atrocity of fuxide. Qjintus Curiius introduces Da. 
litis with the following ij ecch, when he had loft his empire: “ I wait (fu\s the unfortunate monarch) the iffue of my 
fine : you wonder, perhaps, that I do not terminate my own lue; but 1 choole rather to die by the ciime of another 
;h in by my own. 

Y. e cannot idufe ourfelves the pleafure of prefenting to our readers the following beautiful paffage upon this fuojecl 
from Fitzofborne’s letters :* “ I am perfuaded (fays this elegant writer) this difguft of life is frequently indulged out of a * j etf , 
principle of mere vanity. It h- efteemed as a mark of uncommon refinement, and as placing a man above the ordinary u. 

level 
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men's of thole cafuifts who have undertaken the defpicable 
office of advocates for the crime of fuicide. Their talents 
might fu rely have been employed more ufetully to the world, 
and more hon mrably to themfelves, than in pleading for a 
crone which, if it wue committed by every man to whom 
their principles would make it lawful, would totally deftroy 
fume cf the nobleft virtues, fortitude, patience, and reiigna- 
tion ; nay, would deftroy l’ociety itfelf, and teach us to 
deftpife the opinion that this world is a (late of preparation 
for another “ I came into life without fny own confent, 
and may I not quit it at pleafure ?” (fay the advocates for 
fuicide). If, becauie we came into life without our own con- 
lent, we might quit it at pleafure, why may we not fpend 
our life alfo as we pleafe ? Why may we not rob and 
murder, and commit every kind of crime, if mere inclination 
is to be the rule of adtion ? Thus upon the principles of 
fuicide the highwayman and murderer may reafon, and every 
man may find a fufficient apology for any crime which he 
is tempted to commit. Or this abfurdity may be other wife 
anfwered ; As we came into life without our own confent, 
we mull have come with the confent of fome other being ; 
and logic fays, that with the confent of that Being only can 
we lawfully quit it. 

It is fufficient fhortly to fay, that fuicide is contrary to 
the ftrongeft principle of the human conftitution, felf-pre- 
fervation; that it is rebellion againft God j that it is cruel¬ 
ty to the feelings and reputation, and often takes away 
the fubfiftence of a wife, a child, or a father; that it proves 
a want of fortitude to brave misfortunes; that it delivers 
only from imagined to plunge into real evils. We may 
add, that almoft every inftance of fuicide of which we have 
heard was rafh, imprudent, and premature,'interrupted a 
ufeful life, or prevented a more honourable death. Had 
Cato’s pride permitted him to yield himfelf to the genero- 
fity of Cacfar, his chara&er and his influence might have con¬ 
tributed to retard the flavery of his country which his 
death tended to haften. Had Brutus and Caffius not exe¬ 
cuted the fatal refolution which they had formed, of dying 
by their own hands in cafe of misfortune, the battle of 
Philippi might have had a very different iffue. Had Han¬ 
nibal Surrendered himfelf to the Romans, inftead of fwallow- 
ing poifon, he would have gained more glory in braving 


their tortures than he won in the battle of Cannse ; for to Suicide 
die innocently and heroically is the greateft exertion of hu¬ 
man fortitude. *8 

As fuicide was deemed a crime by the moft illuftrious and 
virtuous of the Greek and Roman philofophers, it was con- ^ 
fidered as a crime by the laws, and treated with ignomi- Q eans &c _’ 
ny. By the law of Thebes filicides were to have no ho¬ 
nours paid to their memory f. The Athenian law ordain - f Petite 
ed the hand which committed the deed to be cut off, and Comment, 
burned apart from the reft of the body. The body was not in ^eges 
buried with the ufual folemnities, but was ignomininufly ' t * icas 'P' 
thrown into fome pit. In Cea and Maffilia (the ancient Mar- 
fellies'), it was confidered as a crime againft the ftate; and it 
was therefore neceffary for thofe who wilhed to deftroy 
themfelves to obtain permiffion from the magiftrates. § Plu- § Plutarch 
tarch acquaints us, that an unaccountable paffion for fui Vir ‘ 
cide feized the Milefian virgins; from indulging which Womtn> 
they could not be prevented by the tears and entreaties of 
parents and friends: but what perfuafion and entreaty could 
not effeft was accomplilhed by very different means. A 
decree was iffued, “ that the body of every young woman 
who banged herfelf {hould be dragged naked through the 
ftreets by the fame rope with which {he had committed the 
deed.” This wife edidt put a complete flop to the extraor¬ 
dinary frenzy, and fuicide was no longer committed by the 
virgins of Miletus. jp 

In the early part of the Roman hiftory there feems to By the 
have been feldom occafion for framing any laws againft Romans, 
fuicide. The only inftance recorded occurs in the reign of 
Tarquinius Prifcus. The folaiers who were appointed to 
make drains and common fewers, thinking themfelves dis¬ 
graced by fuch fervile offices, put themfelves to death in 
great numbers. The king ordered the bodies of all the felf- 
murderers to be expofed on croffes, and this put an effec¬ 
tual flop to the praftice. It is doubtful whether there was 
any (landing law againft fuicide during the exiftence of the 
republic; but during the reign of the emperors it was 
thought proper to lay it under certain regulations, though 
not abfolutely to condemn it as a crime. In Juftinian’s Di- 
gefts there is a law, by which it was enafted, “ that if per¬ 
sons accufed, or who had been found guilty, of any crime 3 ‘ 
{hould make away with themfelves, their effects {hould be 

confifcated.” 
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level of his fpecies, to feem fuperior to the vulgar feelings of happinefs. True good fenfe, however, mofteertainly con- 
lhls not in defpifing, but in managing our (lock of life to the beft advantage, as a cheerful acquiefcence in the meafures 
of Providence is one of the ftrongeft fymptoms of a well conftituted mind. Self-wearinefs is a circumftance that ever 
attends folly ; and to condemn our being is the greateft, and indeed the peculiar infirmity, of human nature. It is a no¬ 
ble fentimeut which Tully puts into the mouth of Cato, in his Treatife upon old Age; Non lubet mihi (fays that venerable 
Roman) cleplorare vitam, quod multi, et ii do8i,Jape fecerunt ; neque me yixffi poenitet: quoniam ita mixi, ut non frujira me 
) tx'tjl'imem. 

“ It is in the power, indeed, of but a very fmall portion of mankind to adt the fame glorious part that afforded fuch high 
fiatisfadlion to this diftinguifted patriot ! but the number is yet far more inconfiderable of thofe who cannot, in any fta- 
ion, fecure themfelves a fufficient fund of complacency to render life juftly valuable. Who is it that is placed out of the 
reach of the higbeft of all gratifications, thofe of the generous affedtions, and that cannot provide for his own happinefs, 
l>y contributing fome tiling to the welfare of others ? As this difeafe of the mind generally breaks out with moft vio¬ 
lence in thofe who are fuppofed to be endowed with a greater delicacy of tafte and reafon than is the ufual allotment of 
their fellow-creatures, one may a(k them, whether there is any fatiety in the purfuits of ufeful knowledge? or,.if one 
-can ever be weary of benefiting mankind ? Will not the fine arts fupply a lading feaft to the mind ? or, can there be 
v anting a pleafurable enjoyment, fo long as there remains even one advantageous truth to be difeovered or confirmed ? 
'1 o complain that life has no joys, while there is a (ingle creature whom we can relieve by our bounty, aftift by our coun¬ 
sels, or enliven by our prefence is, to lament the lofs of that which we poffefs, and is juft as rational as to die for thirft 
A ith the cup in our hands. But the misfortune is, when a man is fettled into a habit of receiving a 1 his pleafures from 
tne mere felfiffi indulgencies, he wears out of his mind the relifii of every nobler enjoyment, at the fame time that his 
powers of the fenfual kind are growing more languid by each repetition. It is no wonder, therefore, he (hould fill up 
the meafure of his gratifications long before he has completed the circle of his duration ; and either wretchedly ftf down 
the remainder of his days in difeontent, or ralhly Ujrow them up in defpair.” 
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confifeated.” But this punifhment only took place when fuit time out of mind 
confifcation of goods happened to be the penalty appointed 
by the law for the crime of which the felf-murderer was 
accufed or found guilty, and was not inflidted for filicide 
committed in any other circumstances. 

When the Chriftian church had extended its jurifdidtion 
in the Roman empire, it was decreed in the fixth ciintury, 
that no commemoration (hould be made in the euchafift for 
fuch as deftroyed themfelves; neither (hould their bodies be 
carried out to burial with pfalms, nor have the ufual fervice 
faid over them. This ecclefiaftical law continued till the re¬ 
formation, when it was admitted into the ftatute code of Eng¬ 
land by the authority of parliament. As an additional punifh¬ 
ment, however, confifcation of land and goods feems to have 
been adopted from the Danes, as we learn from Bradton 
At prefent the punifhment confifts in confifcating all the 
perfonal property of a felo de fe for the ufe of the crown, 
and in excluding his body from interment in confecrated 
ground. The warrant of the coroner requires that the bo¬ 
dy fhould be buried in fome public highway, and a ftake 
driven through it to increafe the ignominy. 

To inquire into the prevalence and caufes of crimes, in or¬ 
der to difcover the moft judicious methods of preventing them, 
is the duty of the patriot and the Chriftian. Suicide, we 
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Suit, in law, the fame with adtion. The Romans in¬ 
troduced pretty early fet forms for actions and fuits into their 
law, after the example of the Greeks; and made it a rule, 
that each injury fhould be redreffed by its proper remedy 
only. “ Adiones, (fay the Pandects) compofita funt quibus 
inter fe homines difeeptarent, quai aftiones tie populus prout vel'ci 
injlitueret, certas folemnefque ejfe voluerunt.” The forms of 
thefe adtions were originally preferved in the books cf the 
pontifical college as choice and ineftimable fecrets, till one 
Cneius Flavius, the fecretary of Appius Claudius, Hole a 
copy and publifhed them to the people. The conceal¬ 
ment was ridiculous : but the eftablifliment of fome itand- 
ard was undoubtedly neceffary to fix the true ftate of que- £i ac jj:. 
ftion of right; left, in along and arbitrary procefs, it might Comratu 
be fhifted continually, and be at length no longer difeerni- 
ble. Or, as Cicero exprefies it, “ funt jura, funt formulae, 
de omnibus rebus conjlitute, ne quis aut in genere injuria, aut in 
ratione adionis, errare pqjjil. Expreffa enim funt ex univfcu- 
jufque damno, dolore, incommedo, calamitate, injuria, pubiica 


bean effec- ^ nt ^> * s a common and an increafing evil: but it is a difficult pratore formula, ad quas privata lis accommodatur And in 
tual pre¬ 
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matter to find an effediual remedy ; for what motives can 
be held out fufficient to influence that man’s mind who 
is deaf to the voice of nature fpeaking within him, and 
to the voice of nature’s God declaring that he is fta- 
tioned at a poft which it is his duty to maintain ? His re¬ 
putation and property are indeed within the reach of the 
laws, his body may be treated with ignominy, and his pro¬ 
perty confifeated ; but this punifhment will not be a pre¬ 
ventive, even if it could be always inflidted; and that it is 
feldom inflidted, though the laws have decreed it, is well 
known. The humanity of the prefent age difpofes us to 
fympathife with the relations of the deceafed, inftead of 
demanding that the fentence of the law fhould be exe¬ 
cuted. It is a generally received opinion, and a juft one, 
that punifhments decreed by human laws fhould be diredted 
only againft fuch crimes as are injurious to fociety; but 
when it is hence inferred, that fuicide ought not to be fub- 
jedt to the cognizance of human laws, every rule of logic is 
violated. There is no man, however mean in ftation and 
in talents, whofe life may not, on fome occaftons, be ufetul 
to the community at large; and to conclude, that a perfon 
who fancies himfelf ufelefs may therefore lawfully put a 
period to his life, is as falfe reafoning as it would be to 
conclude, that by killing a poor man, who lives on the public, 
we fhould perform an adtion not only innocent but meritori¬ 
ous, as we fhould thereby free fociety from one of its burdens. 

SUIDAS, a Greek writer, according to fome, flourifhed 
in the ; ith century, under the reign of the Emperor Alexius 
Comnenus; according to others, before the 10th century. 
He wrote in Greek an Hiftorical and Geographical Didtio- 
nary or Lexicon ; a work which, though not always ftridl- 
ly accurate, is neverthelefs of great importance, as it con¬ 
tains many things taken from the ancients that are no¬ 
where elfe to be found. The beft edition of Suidas is 
that of Kuilter, in Greek and Latin, with notes, printed 
in 3 vols fol. which has been much improved by Toup. 

Lapis SUILLUS. See Snvine-SroNE. 

SUIT, is ufed in different fenfes; as, “ I. Suit of court, 
cr fuit-fervice, which is an attendance the tenant owes to 
his lord’s court, z. Suit-covenant, where a perfon has co¬ 
venanted to do fervice in the court of the lord. 3. Suit- 
cuih'ir, which is where one and his anceftors ha v e owed 


the fame manner Bradton, fpeaking of the original writs 
upon which all our adtions ars founded, declares them to 
be fixed and immutable, unlefs by authority of parliament. 
And all the modern legifktors of Europe have found it 
expedient, from the fame reafons, to fall into the fame 
or a fimilar method. In England, the feveral fuits, or re¬ 
medial inftruments ofjuftice, are, from the fubjedl of them, 
diftinguifhed into three kinds; adtions perfonal, real, and 
mixed. 

Perfonal adtions are fuch whereby a man claims a debt, 
or perfonal duty, or damages in lieu thereof; and likewife 
whereby a man claims a fatisfadtion in damages for fome in¬ 
jury done to his perfon or property. The former are faid 
to be founded upon contradis, the latter upon torts cr 
wrongs: and they are the fame which the civil law calls 
“ adiones in perfatiam, qua ad-verfus eum intenduntur qu't ex 
contractu vel delido obligatus efl aliquid dare vel concedcre.” Of 
the former nature are all actions upon debt or promifes ; cf 
the latter are all actions of trefpalfes, nuifances, affaults, de¬ 
famatory words, and the like. 

Real adtions (or, as they are called in the Mirror, feodal 
actions), which concern real property only, are fuch where¬ 
by the plaintiff, here called the demandant, claims title to 
have any lands or tenements, rents, commons, or other 
hereditaments, in fee-fimple, fee-tail, or for term of life. 
By thefe adtions formerly all difputes concerning real 


eltates were decided ; but they are 


now 


pretty genera;:;/ 


laid afide in pradtice, upon account of the great nicety re¬ 
quired in their management, and the inconvenient length 
of their procefs ; a much more expeditious method of trv. 
ing titles being lince introduced, by other adtions perfonal 
and mixed. 

Mixed adtions are fuits partaking of the mixture of the 
other two, wherein fome real property is demanded, and 
alfo perfonal damages for a wrong fuftained. As for in- 
fiance, an action ot vvafte: which is brought by him who 
hath the inheritance, in remainder or reverlion, arair.ft the 
tenant for life, who hath committed wnfte therein, to recover 
not only the land wafted, which would make it merely a 
real adtion ; but alfo treble damages, in purfuance ot the 
ftatute of Glouceller, which is a perfotnl tecompeiife ; and 
fo both, being joined together, denominate it a mixed afflos.. 
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I, The original 


Snip in 


me oid.r.ary pans of a fuit are t! 
zjrit, 2. The procefs. 3. The pleadings. 4. The ijfue or 
, demurrer. 5. The trial. 6. The judgment, and its inci¬ 
dents. 7. Ti\e proceedings in na’.ure of appeals . 8. The 
txeitttkn. See thefe articles. 

SULLY. See Bethune. 

SULPHAT, in the tew chemical nomenclature, de¬ 
notes a compound of the i'ulphuric acid with fome other 
fubilar.ee. 

SULPHUR, a well known fubftar.ee, 


taftclcfs, hard, bri tie, and when rubbed 
I s fpecific gravity is from 1,9 to 2,35 
Bergman it gently-evaporates at 170, melts 
llames at 302 of Fahrenheit. It burns with 


Kirwan’s 

Minera- 


j-'curcroy s 
U'cmiflry. 


which is yellow', 
becomes eledtric. 
According to 
at 185, and 
a blue flame. 


and a dilagreeable fuffocating fmell; in clofe velfels it fu- 
blimes wi'hout decompofition, or only a decompofition pro¬ 
portionable to the quantity of air they contain ; when melt¬ 
ed it becomes red, but recovers its colour on cooling. It 
is infoluble in water, though by lorg trituration it is faid 
water will take up fome of it, but it is rather diffufed than 
dilfolved in it; neither can fpirit of wine unite to it, except 
when both are in a vaporous ftate, and then 72 parts of 
fpirit of wane take up 1 of fulphur ; it is foluble in hot oils, 
and alfo in fixed alkalis, both in the dry and liquid way; 
it is decompofed by boiling in concentrated nitrous acid, 
partly decompofed and partly dilfolved by the vitriolic and 
oxygenated muriatic acid. See Chemistry -Index. 

Sulphur was formerly fuppofed to confift of fulphuric acid 
and phlogifton, in the proportion of 60 parts of the former 
to 40 of the latter 5 but by the new fyftem which is now 
generally adopted, fulphur is reckoned a fimple fubftance, 
and the fulphuric acid a compound of fulphur and oxygene 
or vital air. This conclufion is founded on the follotHng 
fads : 1. Sulphur does not burn unlefs vital air have accefs 
to it. 2. During combuftion it; abforbs vital air from the 
atmofphere. 3. The fulphuric produced by the combuftion 
of fulphur is equal in weight to the fulphur employed and 
the quantity of air that has been confumed. 

Sulphur is found fometimes pure, and fometimes in com¬ 
bination with other fubftances. Of pure fulphur there are 
feven varieties. 1. Tranfparent fulphur, in eighc-fided cry- 
ftals, with two truncated pyramids. It is generally depo- 
fited by water on the furface of calcareous fpar. Cadiz 
fulphur is of this kind. 2. Tranfparent fulphur in irregular 
fragments. Such is the fulphur of Switzerland. 3. Whi- 
ftilh pulverulent fulphur, depofited in flliceous geodes. In 
Franche Compte there are flints full of fulphur. 4. Pul¬ 
verulent fulphur depofited on the furface of mineral waters, 
fuch as thofe of Aix-la-Chapelle. 5. Cryftalline fulphur 
that has been fublimed, found in the neighbourhod of 
volcanoes. 6. Pulverulent fulphur fublimed irom volcanoes, 
found in abundance at Solfatara in the vicinity of Naples. 
7. Sulphur in ftaladites, formed by volcanic fires. 

Sulphur is alfo found united with different fubftances, as 
with metals, when it is cafed pyrites; a fhort account of 
which may be feen tinder.the article Pyrites. Sometimes 
it is combined with calcareous earth, as in fetid calcareous 
ilones and fwine-ftone. It has lately been difcovered, that 
fulphur is formed by a natural procefs in animals and vege¬ 
tables beginning to putrefy. It is found on liable-walls 
and in privies. It is alfo extracted from vegetables, from 
deck-root, coehlearia, See. M. Deyeux obtained it from 
tjfce white of eggs, it has been alfo procured from hoife- 
flung. 

The fulphur ufed in Great Britain is generally brought 
in a pure ftate from volcanic countries, where it abounds in 
intxhauftible qua: t; ty. It is well known, however, that 


fome of the metallic ores in that country abound with it ; ^ 
but from the common mode of purifying them, the fulphur 
is diflipated and loft. Dr Watfonhas fhown, in a paper on 
lead-ore in the Philofcphical Tranfadtions, that not lefs than 
700 tons are annually diflipated in the various lead-mines of 
England. 

It is extracted from pyrites in the following manner in 
Saxony and Bohemia. The pyrites is put in imall pieces 
into earthen tubes : one of the tubes is placed on a fur¬ 
nace, and the other palfes into a fquare velfel of call; iron 
containing water. The fulphur is difunited by the heat 
from the pyrites, and palfes into the velfel; but it is then 
very impure. It is afterwards melted in an iron ladle, when 
the earthy and metallic particles are depofited by their 
weight, and the fulphur being light rifes to the top. It is 
then poured off into a copper boiler, where it is farther pu¬ 
rified, and afterwards poured into cylindrical moulds of wood, 
from which it receives the lhape in which it is ufually fold. 

When melted fulphur is gently heated, it flies off in a 
yellow powder, which is called flower* of fulphur. The ope¬ 
ration is performed in this manner: Common fulphur in 
powder is put into an earthen cucurbit, to the top of which 
a number of earthen pots inferted in one another is fired, 
known by the name of aludels. The cucurbit is then heat¬ 
ed till the fulphur becomes liquid; it then rifes and attaches 
itfelf to the fides of the aludels. 

Sulphur combined with an alkali is called hepar fulphuris, 
liver of fulphur, becaufe it refembles in colour the liver of 
animals. In the French nomenclature it is called fulphure , 
and by thofe Britilh chemifts who have adopted the new lyf- 
tem fulphuret. 

Water decompofes the fulphuret. The fulphur is preci¬ 
pitated by acids, when a particular gas is extricated com¬ 
monly called hepatic gas, or, what is more expreffive of its 
compofition, fulphurated hydrogenous gas. The fetor of this 
gas is infufferable, and is fatal to animals. It communicates 
a green coloui^to fyrup of violets, and burns with a light- 
blue flame. It afts on metals and metallic oxides, efpecial- 
ly thofe of lead and bifmuth, which it foon blackens. It 
is decompofed by vital air ; and accordingly, when it comes 
into contact with atmofpheric air, a portion of the fulphur 
is feparated. For this reafon lulphureous waters do not 
contain genuine liver of fulphur. 

The mineral acids a£t differently on fulphur;; If the ful¬ 
phuric acid be boiled on fulphur, the acid acquires an am¬ 
ber colour, and a fulphureous fmell; the fulphur melts and 
fwims like oil. When cooled, it concretes into globules of 
a greenilh hue ; but a Imall portion of the fulphur is diffol- 
ved in the acid, which may be precipitated by an alkali. 
The flaming red nitrous acid a<5ts powerfully on fulphur. 
When poured upon melted fulphur, it occafions detonation 
and inflammation. The common muriatic acid produces no 
effect upon it; but the oxygenated muriatic acid a£ls upon 
it with force. 

Sulphur unites readily with all metallic fubftances, ex- 
cepting gold, platina, and zinc; at leaft we have not found 
the means of uniting it with thefe diredtly, and without 
fome intermediate fubftance. The degrees of affinity with 
which fulphur combines with thofe metals to which it may 
he readily united are different; for it not only unites more 
ealily- and abundantly with fome than with ethers, but it alfo 
quits thofe with which it has a lefs affinity, to unite with 
others to which it has a ftronger affinity. 

The affinities of fulphur, according to Mr Gecffroy’s 
table, are, fixed alkali, iron, copper, lead, filver, regulus of 
antimony, mercury, and gold ; and, according to Mr Gel- 
lert’s table, they are, iron, copper, tin, lead, filver, bifmuth, 

regulus-., 


Sulphur. 
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Sulphur, regulusofantimony, mercury, arfenic, and cobalt: gold and 
“■''"v'"'"*'' z ; nc are marked in this table as being incapable ol uniting 
with fulphur. 

The compounds formed by fulphur with different metals 
are different; but all of them poffefs a metallic ludre, with¬ 
out any duality : thefe combinations of fulphur and of me¬ 
tals are very frequently found in a natural date. Almod 
all the metals which we dig from the earth are naturally 
found combined with fulphur, forming mod of the ores and 
metallic minerals. 

It is a curious phenomenon, that nitre mixed with.fulphur 
burns rapidly, even in clofe veffels ; this is eafily explained 
by the new fydem. Nitre, when heat is applied to it, yields 
a great quantity of vital air ; and fulphur is a combudible 
body, or, which is the fame thing, has a drong attradion 
for vital air. As vital air is thus fupplied, which is the on¬ 
ly principle neceffary to combudion, communication with 
the atmofpheric air is unneceffary. The fulphur will burn 
till the whole vital air which the nitre furnifhes be confir¬ 
med. The produdts obtained by this procefs are different 
according to the proportions of nitre and fulphur which are 
employed. If eight parts of fulphur and one of nitre be fet 
on fire in a clofe veffel, fulphuric acid us produced; and this 
is the method by which oil of vitriol or drong fulphuric 
acid was formerly made in Great Britain. The veffels in 
which the operation was performed were large glafs bal¬ 
loons, with very large necks, each containing 400 or 500 
pints. But it was attended with great expence, on account 
of the high price and brittlenefs of the balloons. A few 
years ago a cheaper method has been attempted with fuc- 
cefs in France. The fulphur is burned on a kind of grid¬ 
irons, in large apartments lined with lead. As the acid con- 
denfes it is conveyed by gutters into a refervoir, and after¬ 
wards concentrated. It mud be obferved, that the fulphu¬ 
ric acid thus obtained is always combined with a little ful¬ 
phur and fulphat of pot-afh, a fmall quantity of aluminous 
fulphat and fulphat of lead; but thefe fubdances are in fo 
fmall a proportion, that for conimpn ufe it is not neceffary 
to leparate them. If neceffary, however, it may eafily be 
done by diddling the acid to drynefs. 

Gunpowder, the terrible effe&s of which are owing to 
its drong tendency to combudion, is a mixture of fulphur, 
nitre, and charcoal. (See Gunpowder). But there is 
another mixture of which fulphur is an ingredient dill more 
violent in its effe&s: This is called fulminating powder, and 
is compofed of three parts of nitre, two parts of the carbo¬ 
nate of pot-alh, and one of powdered fulphur. Thefe being 
clofely united together by trituration in a hot marble mortar, 
when expofed to a flight degree of heat, will melt, and 
produce a violent detonation like the report of a cannon. 
A dram of this mixture is fufficient for the experiment. 

Sulphur is of great ufe in chemidry, in medicine, and 
the arts. Sulphur is ufeful in making fome Jufions, preci¬ 
pitations, and feparations of metals and minerals; but is 
particularly ufeful, as being the fubdance from which the 
fulphuric acid is obtained. Hepar fulphuris is employed in 
chemidry for making feveral folutions. 

Sulphur is employed in medicine both internally and ex¬ 
ternally. It is given either in flowers or in lozenges, made 
up with fug tr, or joined to magnefla, crydals of tartar, 
manna, caflia, lenitive electuary, &c. Two or three drams 
generally prove laxative; and it is given in fuch dofes in 
cafes of piles, of uterine, and other hsemorrhagies ; becaufe 
it does not flimulate nor heat during its operation, nor leave 
a difpofition to codivenefs, as rhubarb, aloes, and other hot 
• refinous purges do. Sulphur was formerly much recom¬ 
mended in coughs and difeafes of the bread, but of late its 
virtues as a p^doral have been much doubted. When ap¬ 


plied externally, it is mixed with fome un&uous fubdance, Sulphur 
a= hogs-l.trd, butter, Sec. and is rubbed on fuch parts of the , II 
body as are affedted with eruptions. 

Some phyficians and chemids, confidering that fulphur is 
infoluble in water, and capable of redding the adfion of mod 
mendruums, have affirmed, that it can produce no effedf 
when taken internally, fingle and unaltered ; but this affer- 
tion fee ms to be* without foundation; for it is certain, 
that the fweat and perfpiration of thofe who take fulphur 
internally have a fmell evidently fulphureous. Befides, ful¬ 
phur is much more foluble than is generally believed. It is 
attacked by all oily and faponaceous fubdances, and confe- 
quently by almod all animal liquors. 

We cannot eafily form a very diftimd and clear idea of 
the manner in which fulphur aids internally upon our bo¬ 
dies ; but, from obfervations made upon its effefts, it ap¬ 
pears to be dividing, dinjulating, and fomewhat heating: 
it principally aids upon the perfpirable parts of the body, 
the chief of which are the fkin and lungs ; and from this 
property it is particularly ufeful in fome difeafes of thefe 
parts. 

Sulphur is alfo a powerful repellent,* as appears from its 
curing feveral kinds of itch, merely by external application, 
in form of ointments and pomatums. Several mineral wa. 
ters, which are drunk or ufed as baths for fome difeafes, owe 
their good qualities to fulphur contained in them. 

Sulphur is alfo ufed in feveral arts. By means of it fine 
impreflions cf engraved dones are taken. Matches are 
formed of it; and its utility as an ingredient in the prepa¬ 
ration of gunpowder and fireworks is well known. Laftly, 
it is ufed for whitening wool, filk, and many other matters 
expofed to its vapour during its combudion ; the colours and 
rednefs of which could not be dedroyed by any other fub¬ 
dance, but are quickly effaced by this acid vapour. 

Sulphur- Wort, in botany. See Peucedanum. 

SULPHURIC-acid, the name adopted by the French 
chemids for the vitriolic acid. It is formed by a combina¬ 
tion of fulphur with vital air, as defcribed under the article 
Sulphur. When fulphur is burned wiih a low degree of 
heat, it burns with a blue flame, and diffufes a fufflcating 
vapour, which, when collected, is called fulphureous acid. 

When fulphur is expofed to drong heat it burns rapidly, 
and emits a lively white flame, and has no fmell; the refi- 
due is called fulphuric acid. The fulphureous is a weaker ■ 
acid than the fulphuric, owing to its containing a lefs quan¬ 
tity of oxygene. 

SULPICIA, an ancient Roman poeteff, who lived un¬ 
der the reign of Domitian, and has been fo much admired 
as to be termed the Roman Sappho. We Lave nothing, 
however, left of her writings but a filth e, or rather the 
fragment of one, againd Domitian, who pub’iflied a decree 
for the banifhment of philofophers from Rome: whkh fa- 
tire is to be found in Scaliger’s appendix Virgilic.rta. Sho 
is mentioned by ^Tartial and Sidonius Apollmaris ; and is 
faid to have addreffed a poem on conjugal love to her huff 
band Calenus, a Roman knight. 

SULPICIUS (Severus), an ecckflaftical writer who, 
flourifhed about the beginning of the 5th century, and was 
contemporary with Rufinus and St Jerome. He wasthediff 
ciple of St Martin of Tours, uhofe life he has written ; and; 
the friend of Paulinus bi{bop of Nola, with whom he held 
an intimate correfpordence. The principal of his works 
is his Hifloria Sacra, from the creation of the world to th<? 
confulate of Stilicbo and Aurelian, about the year 400 ; in 
which his dyle is elegant beyond the age he lived in. 

SULTAN, or Soldan, a title or appellation given ta 
the emperor of the Turks. 

Vattier will have the word Turkilh, and to fignify king 
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.mi!/? r. 0 fli,,g S ; adding, that it was firft given to the Turkifh prin- 
ces Angrolipex and Mafgud, about the year 1055: others 
will have it originally Perlian, alleging, in proof hereof, an 
ancient medal of Cofroe : others derive it from foldanus, quafi 
Joins dominus : others from the Hebrew tJ?w, fchalat or Jheleth, 
“ to rule, reign.” 

It had its rife under Mahmoud, fon of Sebecleghin, the 
firft emperor of the dynafty of the Gaznevides, towards the 
clofe of the fourth century of the era of the Hegira : when 
that prince going to Segeftan to reduce Kalaf governor of 
that province, who affedted the fovereignty, Kalaf was no 
fooner advertifed of his coming than he went out to meet 
him, delivered the keys of his fortrefs, and owned him his 
fultan, that is, his lord or commander. The title pleafed 
Mahmoud fo well, that he affumed it ever afterwards; 
and from him it palled to his defendants, and to other Ma¬ 
hometan princes. It is chiefly confined to the Turkifh and 
Perfian monarchs. 

SULZER (M.), a celebrated philofopher, was born at 
Winterthun, in the canton of Zurich, October 16. 1720. 
He was the youngeft of 25 children. His early education 
did not promife much, tho’ it was by no means negledted. 
He had little inclination for what is called in the fchools the 
ftudy of humanity, and made but a fmall progrefs in the 
learned languages, which were to prepare him for the ftudy 
■of theology, for which profeflion his parents defigned him. 
At the age of 16, when he went to the academical fchool 
of Zurich, he had not the fmalleft notion of the fciences, or 
of elegant literature, and confequently no tafte for ftudy. 
The firft incident that developed a hidden germ of philofo- 
phical genius, was his meeting with Wolfe’s Metaphyfics: 
this was the birth of his tafte for fcience ; but he wanted a 
guide. The clergyman with whom he lodged was an ig¬ 
norant man ; and the academical prelections were, as yet, 
above the reach of his comprehenfion. On the other hand, 
a fedentary life was not the thing he liked, nor to which fie 
had been accuftomed; and, moreover, a fociable turn of 
mind led him often into company, where he loft much time 
in frivolous amufements, yet without corrupting his morals. 
Who, that obferved him at this period, fays Mr Formey in 
his Eulogium, would have thought that Sulzer would one 
day be numbered among the moft knowing and wife men 
of his time? The learned Gefner was the inftrument of Pro¬ 
vidence that rendered Sulzer’s inclination to ftudy trium¬ 
phant over his paflion for amufement and company. Ani¬ 
mated by the counfels and example of this worthy and learn¬ 
ed man, he applied himfelf to philofophy and mathematics 
with great ardour, and refumed the purfuit of Grecian lite¬ 
rature and the Oriental languages. The contemplation of 
nature became his noble and favourite paflion. An ecclefi- 
aftical fettlement in a rural fcene, that exhibited happy ob¬ 
jects and occafions for this delightful ftudy, began to render 
his days happy and ufcful; and he publifhed, in 1741, Mo¬ 
ral Conteinplatiom of the Works of Nature ; and the year fol¬ 
lowing an Account of a journey he had made through the 
Alps; which fhowed, at the fame time, his knowledge of 
natural hiftcry, and the tafte and fenfibility with which he 
furveyed the beauties of nature, and the grandeur and good- 
nefs of its Author. He afterwards became private tutor 
to a young gentleman at Magdeburg. This procured him 
the acquaintance of Meffrs Maupertuis, Euler, and Sack, 
which opened to his merit the path of preferment, and ad¬ 
vanced him fucceffively to the place of mathematical profef- 
for in the King’s College at Berlin, in 1747, and to that of 
member of the Royal Academy in 1750. 

In this laft quality he diftinguiflied himfelf in a very emi¬ 
nent manner, enriched the clafs of fpeculative philofophy 
with a great number of excellent memoirs, and wasjuflly 


confidered as one of the firft-rate metaphyficians in Germa- Sulzer 
ny. But his genius was not confined to this branch of Sun jj atrj 
fcience. His Untverfal Theory of the Fine Arts is a valu- 
able production. A profound knowledge of the arts and 
fciences, and a perfect acquaintance with true tafte, are emi¬ 
nently difplayed in this work, and will fecure to its author 
a permanent and diftinguiflied rank in the republic of let¬ 
ters. The firft volume of this excellent work was publifh¬ 
ed in 1771, and the fecond in 1774. We fhall not here 
give a catalogue of the writings of M. Sulzer; but we can¬ 
not help mentioning his Remarks on the Philofophical EJfays 
of the late Mr Hume, as a work of real merit, which does 
juftice to the acutenefs, while it often detedls the fophiftry, 
of the Britifli Bayle. The moral character of M. Sulzer 
was amiable and virtuous : fociability and beneficence were 
its charadteriftical lines; and his virtues were animated by 
that facred philofophy that forms the Chriftian, ennobles 
man, and is the only fource of that heart-felt ferenity and 
fedat" fortitude which fupport humaniry, when every other 
objefi of confidence fails. His dying moments were calm, 
humble, and fublime ; and when he expired, the placid and 
compofed air of his countenance made his mourning friends, 
doubt, for fome time, whether it was death or fleep that had 
fufpended his converfation. He had no enemy; and his friends 
were numerous, affedlionate, and worthy of the tender re¬ 
turns he made them. ; 

The king of Pruffia diftinguiflied him by repeated marks 
of munificence and favour. We learn, however, that bis 
royal protedlor had never feen him before the end of the 
year 1777, though he had been member of the academy 
from the year 1750. The audience, indeed, though late 
vouchfafed, was honourable to M. Sulzer, with whom the 
monarch converfed for a long time with the greateft affabili¬ 
ty and condefcenfion. 

SUM, fignifies the quantity that arifes from the addi¬ 
tion of two or more magnitudes, numbers, or quantities to¬ 
gether. 

SUMACH, in botany. See Rhus. 

SUMATRA, an ifland of Afia, the moft weftern of 
the Sunda Iflands, and conftituting on that fide s the boun¬ 
dary of the Eaftern Archipelago. Its general diredtion is 
nearly north-weft and fouth-eaft. The equator divides it 
into almoft equal parts, the one extremity being in 5. 33. 

N. and the other in 5. 56. S. Lat. Acheen head, at the 
north extremity of the ifland, is in longitude 95. 34. eaft. 

It lies expofed on the fouth-weft fide to the Indian Ocean ; 
the north point ftretches into the bay of Bengal; to the 
north eaft it is divided from the peninfula of Malacca by the 
ftraits of that name; to the eaft by the ftraits of Banca, 
from the ifland of that name; to the fouth-eaft by the com¬ 
mencement of what are called the Chinefe Seas ; and on the Brooke’s 
fouth by the ftraits of Sunda, which feparate it from the Gazetteer, 
ifland of Java. It is about 900 miles in length, but from 
100 to 150 only in breadth. No account had been given 
of this ifland by any Englilhman till the year 1778, when 
Mr Charles Miller (fon of the late botanical gardener) pub- 
liftied an account of the manners of a particular diftridt, in 
the 68th volume of the Philofophical Tranfadtions. Thefe 
were the Battas, a people who live in the interior parts, 
called the Cajia Country. They differ from all the other 
inhabitants in language, manners, and cuftoms. They eat 
the prifoners whom they take in war, and hang up their 
fkulls as trophies in their houfes. He obferves, however, 
that human flelh is eaten by them in terrorem, and n 't as 
common food, though they prefer it to all others, and fpeak 
with peculiar raptures of the foies of the feet and palms of 
the hands. They exprelfed much furprife that the white 
people did not kill, much lefs eat, their prifoners. From 

this 
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Sumatra, this country the greateft part of the caffia that is fent to 
Europe is procured. It abounds alfo with the camphire 
trees, which conftitute the common limber in ui'e ; and in 
thefe trees the camphire is found native, in a concrete form. 
It is remarkable, that in this (late it is fold to the Chinefe 
at the price of 250 1 . or $00per cwt. but thefe dexterous 
artifts contrive to furnilh the Europeans with it at about a 
quarter of that price. In 17831 Mr Marfden, who had 
been fecretary to the prefident and council of Fort Marl¬ 
borough, publilhed a Hiftory of Sumatra, with very copi¬ 
ous particulars of the ifland. He reprefents it as furpafled 
by few in the beautiful indulgences of nature. A chain of high 
mountains runs through its whole extent; the ranges in 
many parts being double and treble ; their altitude, though 
great, is not fufficient to occafion their being covered with 
fnow during any part of the year. Between thefe ridges 
are extenfive plains, confiderably elevated above the furtace 
of the maritime lands. In thefe the air is cool; and from 
this advantage they are efteemed the moft eligible portion 
of the country, are the beft inhabited, and the mod cleared 
from woods, which elfewhere, in general, throughout Suma¬ 
tra, cover both hills and valleys with an eternal lhade. Here 
too are found many large and beautiful lakes, that facilitate 
much the communication between the different parts. The 
heat of the air is far from being fo intenfe as might be ex¬ 
pected from a country occupying the middle of the Torrid 
Zone; and it is more temperate than many regions within 
the Tropics; the thermometer at the moft fultry hour, 
about two in the afternoon, generally fluctuating between 
82 and 85 degrees. Mr Marfden divides the inhabitants 
into Malays, Achenefe, Battas, Lampoons, and Rejangs ; 
and he takes the latter as his ftandard of defcription, with 
refpeCt to the perfons, manners, and cuftoms, of the inhabi¬ 
tants. They are rather below the middle ftature ; their 
bulk in propo> tion; their limbs for the moft part flight, but 
well fhaped, and particulaiL fmall at the wrifts and ancles; 
and, upon the whole, they are gracefully formed. Their 
hair is ftrong, and of a Alining black. The men are beard- 
lefs, great pains being taken to render them fo when boys, 
by rubbing their chins with a kind of quicklime. Their 
complexion is properly yell w, wanting the red tinge that 
conftitutes a copper or tawny colour. They are in general 
lighter than the Meftees, cr half-breed, of the reft of India ; 
thofe of the fupeiior clafs, who are not expofed to the rays 
of the fun, and particularly their women of rank, approach¬ 
ing to a degree of fairnefs. If beauty confided in this one 
quality, fome of them would furpafs the brunettes in Eu¬ 
rope. The major part of the females are ugly, many of 
them even to difguft; yet among them are fome whofe ap¬ 
pearance is ftrikingly beautiful, whatever compofition of 
perfon, features, and complexion, that fentiment may be the 
refult of. Some of the inhabitants of the hilly parts are 
obferved to have the fwelled neck or goitre; but they at¬ 
tempt no remedy for it, as thefe wens are confident with 
the highelt health. The rites of marriage among the Su¬ 
matrans confift Amply in joining the hands of the parties, 
and pronouncing them man and wile without much cere¬ 
mony, excepting the entertainment which is given upon the 
occafion by the father of the girl. The cuftoms of the Su¬ 
matrans permit their having as many wives as they can pur- 
chafe, or afford to maintain ; but it is extremely rare that 
an inftance occurs of their having more than one, and that 
only atm.ng a few of the chiefs. This continence they owe, 
in tome meafure, to their poverty. The dictates of fruga¬ 
lity are more powerful with them than the irregular calls of 
appetite, and make them decline an indulgence from which 
their law does not reftrain them. Mothers carry their chil¬ 
dren, not on the arm as our nurfcs do, but ftraddling on 
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the hip, and ufually fupported by a cloth which ties in a Sumatra 
knot on the oppofite fhoulder. The children are nurfed '**^ v ^*“ 
but little ; are not confined by any fwathing or bandages ; 
and being differed to roll about the floor, foon learn to walk 
andfhift for themfelves. When cradles are ufed, they fwing 
fufpended from the ceilings of the rooms. 

The Sumatrans are fo fond of cock-fighting, that a fa¬ 
ther on his death-bed has been known to defire his fon to 
take the firft opportunity of matching a cock for a fum 
equal to his whole property, under a blind conviction of its 
being invulnerable. When a cock is killed, or runs, the 
other mull have fufficient fpirit and vigour left to peck at 
him three times on his being held up to him for that pur- 
pofe, or it becomes a drawn battle ; and fometimes an ex¬ 
perienced cocker will place the head of his vanquilhed bird 
in fuch an uncouth fituation as to terrify the other, and 
render him unable to give this proof ofvidtory. 

The wild beafts of Sumatra are tigers, elephants, rhino- 
cerofes, bears, and monkeys. The tigers prove to the inha¬ 
bitants both in their journeys and even their domeftic oc¬ 
cupations moft deftruffive enemies. The number of people 
annually llain by thefe rapacious tyrants of the woods is 
almoft incredible. Whole villages have been depopulated 
by them; yet from a fuperftitious prejudice, it is with 
difficulty they are prevailed upon, by a large reward which 
the India Company offers, to ufe methods of deftroying 
them, till they have fuftained fome particular injury in their 
own family or kindred. The fize and ftrength of the fpe~ 
cies which prevails on this ifland is prodigious. They are 
faid to break with a ftroke of their fore paw the leg of a 
horfe or a buffalo; and the largeft prey they kill is without 
difficulty dragged by them into the woods. This they 
ufually perform on the fecond night, being fuppofed on the 
firft to. gratify themfelves with fucking the blood only. 

Time is by this delay afforded to prepare for their deftruc- 
tion, either by fhooting them, or placing a veffel of water 
ftrongly impregnated with arfenic near the carcafe, which 
is faftened to a tree to prevent its being carried off. The 
tiger having fatiated himfelf with the flefh, is prompted to 
aiiuage his third with the tempting liquor at hand, and pe- 
riflies in the indulgence. Their chief fubfiftence is moft 
probably the unfortunate monkeys with which the woods 
abound. They are defcribed as alluring them to their fate 
by a fafcinating power, Amilar to what has been fuppofed of 
the lhake ; and, fays Mr Marfden, “ I am not incredulous 
enough to treat the idea with contempt, having myfelf ob¬ 
ferved, that when an alligator or a crocodile, in a river, 
comes under an overhanging branch of a tree, the monkeys’ 
in a ftate of alarm and diftraftion, crowd to the extremity^ 
and, chattering and trembling, approach nearer and nearer 
to the amphibious monfter that waits to devour them as they 
drop, which their fright and number render almoft unavoid¬ 
able.” Thefe alligators likewife occafion the lofs of many 
inhabitants, frequently deftroying the people as they bathe- 
in the river, according to their regular cuftom, and which 
the perpetual evidence of the rifle attending it cannot deter 
them from. A fuperftitious idea of their fan&ity alfo pre¬ 
fixes them from moleftation, although, with a hook of fuf¬ 
ficient ftrength, they may be taken without much difficulty. 

The other animals of Sumatra are buffaloes, a fmall kind of 
horfes, goats, hogs, deer, bullocks, and hog-deer. This laft 
is an animal fomewhat larger than a rabbit, the head re- 
feinbling that of a hog, and its fltar.ks and feet like thofe of 
the deer. The bezoar-ftone found in this animal has been 
valued at 10 times its weight in gold ; it is of a dark brown 
colour, fmooth on the omfide ; and the coat being taken off, 
it appears ftill darker, with firings running underneath the 
coat; it will fvim on the top of the water. If it be infu- 
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fed in any liquid, it makes it extremely bitter: the virtue^ read the Arabic character, and fubmit to circumcifion, they Summary 
ufually attributed to this done are cleanfing the ftomach, are faid to become Malays; the term Malay being under- 
creating an appetite, and fweetening the blood. flood to mean Mujfuhnan. See Acheen. 

OF birds they have a greater variety $han of beads. The SUMMARY, in matters of literature. See Abridge- 
coo-ow, or Sumatran pheafant, is a bird of uncommon beau- ment. 

ty. They have ftorks of prodigious fize, parrots, dung-hill SUMMER, the name of one of the feafons of the year, 
fowls, ducks, the largeft cocks in the world, wood-pigeons, being one of the quarters when the year is divided into four 
doves, and a great variety of fmall birds, different from ours, quarters, or one half when the year is only divided into two, 
and diftinguiihed by the beauty of their colours. Of their fummer and winter. In the former cafe, fummer is the 
reptiles, they have lizards, flying-lizards, and cameleons. quarter during which, in northern climates, the fun is paf- 
The ifland fvvarms with inledls, and their varieties are no flng through the three figns Cancer, Leo, Virgo, or from 
lefsf extra ordinal y than their numbers. Rice is the only the time ot the greateft declination, till the fun come to the 
grain that grows in the country ; they have fugar-canes, equinoctial again, or have no declination,; which is from 
beans, peas, .radiAies,'' yams, potatoes, pumkins, and feveral about the 2fft of June till about the 22d of September. In 
kinds of pot-herbs unknown to Europe ; and here are to be the latter cafe, fummer contains the fix warmer months, 
found mod of the fruits to be met with in other parts of the while® the fun is on one fide of the equtnofiial; and winter 
Eaft Indies, in the greateft perfeiftion.' Indigo, Brafil- the other fix months, when the fun is on the other fide of it. 
wood, twq fpecies of the bread-fruit tree, pepper, benjamin, It is faid that a frofty winter produces a dry fummer, and a 
coffee, and cotton, are likewife the produce of this ifland, mild winter a wet fummer. 
as well as caftia and camphire pientioned above. Here alfo Summer- IJlunds. See Bermudas. 

is the cabbage-tree and filk cotton tree ; and the foreft con- ' w Summer Red-Bird. See Muscicafa. 
tains a great variety of valuable fpecies of wood, as ebony, SUMMIT, the top or vertex of any body or figure, as 
pine, fandal, eagle or aloes, teek, manchineel, and iron- of a triangle, cone, pyramid, &c. 1 

wood, and alfo the banyan tree. Gold, tin, iron, copper, SUMMONS, in law, a citing or calling a perfon to any 
and lead, are found in the country ; and the former is iup- court, to anfwer a c mplaint or to give his evidence 
pofed to be as plentiful here as in Peru or Mexico. The Summons, in war. To fummon a place, is to fend a 
fineft gold and gold-duft are found in the country of Li- drum or trumpet to command the governor to furrender, 
mong, immediately contiguous to the prefidency of Fort and to declare that if the place be taken by ftorm, all muft 
Marlborough, to which the merchants repair annually for fubmit to the mercy of the conqueror. See Capitulation 
the purchale of opium, and fuch Other articles as they may and Chamade. ! " . 

be in want off, and give for them gold of fo pure a nature i- SUMMUM bo.num, in ethics, the chief good, 
as to contain little or no alloy.' The native indolence of SUMP, in metallurgy, a,round pit of ftone, lined with 
the Malay difpofitioB prevents them from colledting more clay within, for the receiving the metal on its firft fufton 
" than is fufficierit to fiipply the few and fimple wants of a from the ore. 
race of men as yet unenlightened by civilization and fci- Sump, in the Britifh falt-works, where fea-water is boiled 
ence, and ignorant of the lull extent of the advantages of into fait, is the name of a fort of pond, which is made at 
the country inhabited by them. The roads leading to this fome diftance from the faltern on the jea-fhore, between full 
golden country are almoft impervious; affording only a fcan- fea and low watermark. From this pond a pipe is laid, 
ty path, to a Angle traveller, where whole nights muft be through which, when the fea is in, the fva^r runs into a 
palled in the opeqe air, expofed to the malignant influence well adjoining to the faltern' ;.and from this well it is pump- 
of a hoftile climate, in a country infefted by the moft fero- ed into troughs, through which it is carried to the cifterns, 
cious wild beads. ■ Thefe are circumftances that have hi- in order to be ready to fupply the pans. See Salt. ^ 
therto checked curiofity; but perleverance and ftudied SUMPH,,. in mining, denotes a pit funk down in the bot- 
precaution will fuimount the obftacles they furnifh, and fuch tom of the mine, to cut or prove the lode ttill deeper than 
idifcoveries might be made as would amply compenfate for before; and in order to flope and dig it away if neceffary, 
the difficulties leading to them. The gold merchants who and alfo to drive on the lode in,depth. The famph prin- 
come from the neighbouring and lefs rich countries, give us cipally ferves as a bafon or refervoir, to colledt the water of 
fqch accounts of the facility of procuring gold as border a mine together, that it may be cleaned out by an engine 
nearly on the marvellous, and would be altogether incre- or machine. V 

dible, if great quantities of that metal produced by them did SUMPTER-horse, is a horfe that carries provifions and 
not in fome degree evince the certainty of their account s. neceffaries for a journey. 

This great abundance of gold in-Sumatra induces Mr Marf- SUMPTUARY laws (Leges Sumptuary), are laws 

den-to luppofe that ifland to be the Ophir of Solomon; a made to xeftrain excefs in apparel, coftly furniture, eating, 
conjedlure which, in his opinion, derives no fmall force from &c. ' 

the word Ophir’s being really a Malay fubftantwe, of a com- Moft ages and nations have had their fumptuary laws ; 

-pound fenie, fignifying a mountain containing gold. The and fome retain them ftill, as the Venetians, ,&c, But 
natives, he confeffes, have no oral tradition on the fubjedl; it is obferyed, that no law's are worfe executed than 
and we have elfewhere made it probable, that Ophir was fi- fumptuary laws. Political writers have been much divided * 
tnated in a different quarter of the world (fee Ophir). in opinion with refperi; to the utility of thefe laws to a ftate. 

Belides the metals and different fpecies of wood which we Montefquieu obferves, that luxury is neceffary in monarchies, 
have mentioned, Sumatra produces fulphur, arfenic, fait- as in France, but ruinous to democracies, as in Holland, 
petre, and bees-wax, with edible birds nefts, which are there With regard to England, whofe government is compounded 
commodities of great importance (fee BiRns-NeJs). of both fpecies, it may ftill be a dubious queftion, fays judge 

The Englilh and Hutch have fadtories on this ifland; Blackftone, how far private luxury is a public evil; and as 
the principal one of the former being Fort Marlborough, fuch cognizable by public laws. 

on the fouth-weft coaft. The original natives of Sumatra The fumptuary laws of that ancient Locrian legiflator 
are Pagans ; but it is to be obferved, that when the Suma- Zaleucus are famous : by thefe it was ordained, that no 
trans, or any of the natives of the eaftern iflands, learn to woman fhould go attended with more than one maid in 
2 tire 
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Su» the ftreet except fhe were drunk: that he fhould not go 

II out of the city in the night, unlefs the went to commit for- 

Sa n day^ n ; Cilt ; on . t h at {] ie (hould not wear any gold or embroidered 
apparel, unlefs (he propofed to be a common ftrumpet; and 
that men fhould not wear rings or tiffues except when they 
went a whoring, See. 

Among the Romans, the fumptuary laws were very nu¬ 
merous: By the Lex Orchia, the number of guefts at feafls 
was limited, though without any limitation of the charges: 
by the Fannian law, made 22 years afterwards, it was enact¬ 
ed, that more that 10 ajfes fhould not be fpent at any ordi¬ 
nary lead : for the folemn fealls, as the Saturnalia, &c. an 
hundred affes were allowed ; ten of which, Gellius informs 
us, was the price of a flheep, and an hundred of an ox. By 
the Didian law, which was preferred 18 years after, it was 
decreed, that the former fumptuary laws fhould be in force, 
not only in Rome, but throughout all Italy; and that for 
every tranfgreffion, not only the mailer of the feaft, but all 
the guefts too, ftiould be liable to the penalty. 

The Englifh have had their fhare of fumptuary laws, 
chiefly made in the reigns of Edw. JII. Edw. IV. and Hen¬ 
ry VIII. againft fhoes with long points, fhort doublets, and 
long coats; though all repealed by ftatute 1 Jac. I. c. 25. 
As to excefs in diet, there remains ftill one law unrepealed. 
Under King Henry IV. Camden tells us, pride was got 
fo much* into the foot, that it was proclaimed, that no man 
fhouM wear fhoes above fix inches broad at the toes. And 
their other garments were fo fhort, that it was enadted, 
25 Edw. IV. that no perfon, under the condition of a lord, 
fhould, from that time, wear any mantle or gown, unlefs of 
fuch length, that, Handing upright, it might cover his privy 
members and buttocks. 

SUN, Sol, © in aftronomy, the great luminary which 
enlightens the world, and by its prefence conftitutes day. 
See Astronomy-/«&x. 

Mock-SuN. See Parheuon. 

SuN-b'iJh of the Irijh. See Squalcs- 

SuN-Flowcr, in botany. See Helianthus. 

SuN-Denv, in botany. See Drosera. 

SUND A-islands, a general name for a duller of iflands 
in the India Ocean, between 93^ and 120° of eaft longitude, 
and between 8° north and 8° fouth latitude. The particu¬ 
lar names of the iflands are Borneo , Sumatra, Java, Bally , 
Banca, &c. 

SUNDAY, or the Lord’s-bay, a folemn feftival obfer- 
ved by Chriftians on the firft day of every week, in memory 
of our Saviour's refurredtion. Sabbath. 

In the breviary and other offices we meet with Sundays 
of the firft and fecond- clafs. Thofe of the firft clals are, 
Palm, Eafter, Advent, and Whitfunday, thofe of Quaftmodo 
and Quadragcftmd. Thofe of the fecond clafs are the com¬ 
mon Sundays. Anciently each Sunday in the year had its 
particular name, which was taken from the introit of the 
day ; which cuftom has only been continued co fome few in 
lent; as Reminifctre, Oculi, Latare, Judica. 

Some are of opinion that the Lord’s-day, mentioned in 
the Apocalypfe, is our Sunday ; which they believe was fo 
early inftituted by the apoftles. Be this as it will, it is cer¬ 
tain a regard was had to this day even in the earlieft ages 
of the church ; as appears from the firft apology of Jutlin 
Martyr, where he deferibes the exercife of the day not much 
unlike to ours. 

But it was Conflantine the Great who firft made a law for 
the proper obfervation of Sunday ; and who, according to 
Eufebiuf, appointed it fhould be regularly celebrated through¬ 
out the Roman empire. Before him, and even in his time, 
they obferved the Jcwilh Sabbath as well as Sunday ; both 
Vot. XVIII. 


to fatisfy the law of Mofes and to imitate the apoftles, who Suoveta\i- 
ufed to meet together or. the firft day. rilia 

By Conilantine’s law, made in 321, it was decreed, that IL . 
for the future the Sunday fhould be kept a day of reft in 
all cities and towns ; but he allowed the country people to 
follow their work. In 538, the council of Orleans , prohi¬ 
bited country labour ; but becaufe there were ftill many 
Jews in Gaul, and the people fell into many fuperfti- 
tious ufages in the celebration of the new Sabbath, like 
thofe of the Jews among that of the old, the council de¬ 
clares, that to hold it unlawful to travel with horfes, cattle, 
and carriages, to prepare food, or to do any thing neceffa- 
ry to the cleanlinefs and decency ©f houfes or perfons, fa«- 
vours more of Judaifm than of Chriftianity. See Sabbath* 

Breaking. 

SuNDAr-Schooh. See Sunday-S chools-. 

SUOVETAURILIA, an ancient Roman facrifice, fo 
called becaufe it confided of a pig (fus), a fheep or rather 
ram (ovis), and a bull .(taurus). They were all males, t£> 
denote the mafeuline courage of the Roman people. It was 
likewife called folitaurilla, becaufe the animals offered up 
were always folida, whole or uncut. 

SUPERCARGO, a perfon employed by merchants to 
go a voyage, and overfee their cargo or lading, and difpofe 
of it to the bed advantage. 

SUPERCILIUM, in anatomy, the eye-brow- See A- 
natomy, n° 142. 

SUPEREROGATION, in theology, what a man does 
beyond his duty, or more than he is commanded to do- 
The Romanifts Hand up ftrenuoufly for works of fuperero- 
gation, and maintain that the obfervance of evangelical coun¬ 
cils is fuch. By means hereof, a flock of merit is laid up, 
which the church has the difpofal of, and which (he diilri- 
butes in indulgences to fuch as need. 

This abfurd dodlrine was firft invented towards the clofe 
of the 12th century, and modified and embellilhed by St 
Thomas in the 1.3th : according to which, it was pretended 
that there adtually exifted an immenfe treafure of merit?, 
compofed of the pious deeds and virtuous actions which the 
faints had performed beyond what was neceffary for their 
own falvation, and which were therefore applicable to the 
benefit of others; that the guardian and difpenfer of this 
precious treafure was the Roman pontiff; and that of con- 
fequence he was empowered *0 affign to fuch as he thought- 
proper a portion of this inexhauftible fource of merit, luit- 
able to their refpeclive guilt, and Efficient to deliver them 
from the punilhment due to their crimes. 

The reformed churches do not allow of any work of fupe- 
rerogation ; but hold with the apoftles, that when we have 
done our bell, we are but unprofitable fervants. 

SUPERFETATION, in medicine, a fecond or aftgr- 
conception, happening when the mother, already pregnant, 
conceives of a later coitiorfj fo that fhe bears at once two 
foetufes of unequal age and bulk, and is delivered of them 
at different times. We meet withinftances offuperfetations 
in Hippocrates, Ariftotle, Du Laurens, &c.: but they are 
faid to be much more frequent in hares and fwine. 

SUPERFICIES, or Surface, in geometry, the out- 
fide or exterior face of any body. This is confidered as ha¬ 
ving the two dimenfions of length and breadth only, but no 
thicknefs; and therefore it makes no part of the fubftance 
or folid content or matter of the body. 

The terms, or bounds, Or extremities, of a fuperficies, are 
lines ; and fuperficies may be confidered as generated by the 
motions of lines. Superficies are either redtilinear, curvili¬ 
near, plane, concave, or convex. A redtilinear fuperficies is 
that which is bounded by right lines. Curvilinear fuperli- 
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Superfine c ies is bounded by curve lines. Plane foperficies is that they were not called fuperftitious who wiftied that their chil- 
which has no inequality in it, nor rifings, nor linkings, but dren might furvive them (for this we all v. ifli), but becau e 

■ .. ■ ‘ ‘ ‘ " they who furvived their parents worfhipped their images. 

Others again fay, that fuperftition is derived from ftpcrjles , 
becaufe it confided in confidering the dead as if they were 
alive. But thefe etymologies are folely conjectural; and we 
confider conjectures as abfurd in philology as we do in fcience ; 
they may miflead, but arefeldom of any benefit. The ufual 
meaning affixed to the word fuperjlii'ion, both in the Latin 
and Engliffi languages, is fo different from fuperfies, that its 
change of meaning muft be owing to fome accident which 
it is in vain to inquire after. If we had not known that 
the word paganut “ a pagan” was derived from pagus “ a 
village,” becaufe the heathens in a certain period of the- 
Chriftian hiftory lived in villages, the whims and fancies of 
etymologifts would not have thrown much light on the fub- 
jedt. 

Without labouring, from the aid of etymology, to define- 
fuperftition, which is a word of a very extenfive fignifica- 
tion, we will confider to what objedts it is applied ; and 
then, by obferving what is common to them all, we fhall be 
enabled to fix with fome degree of precifion the meaning of 
the term. We apply it to the idolatry of the heathens ;. 
we apply it alfo to the Jews, who made the will of 
God of no effedt by their traditions, and fubftituted cere¬ 
monies in place of the religion of their fathers. We fay al¬ 
fo that Chriftians are guilty of fuperftition ; the RCYnan 
Catholics, who believe in tranfubftantiatioii and in the ef¬ 
ficacy of prayers to faints p and thofe Proteftants who efteem 
baptifm arid the Lord’s fupper, and the pundtual perform¬ 
ance <.f other ceremonies, without regard to morality, as 
fufficient to enfure falvation. Thofe perfons alfo ore rec¬ 
koned fuperftitious who believe, without any evidence, that 
prophecies are ftill uttered by the divine infpiration, and 
that miracles are ftill performed. The word is alfo extend¬ 
ed to thofe who believe in witchcraft, magic, and appari¬ 
tions, or that the divine will is declared by omens or au¬ 
gury ; that the fortune of individuals can be affedted by 
things indifferent, by things deemed lucky or unlucky, or 
that difeafes can be cured by words, charms, and incanta¬ 
tions. 

Through all the particulars which we-have enumerated,, 
there runs one general idea, the belief of what is falfe and 
contrary to reafon. From this, however, we muft not fuppofe 
that whatever is falfe and contrary to reafon may be deno¬ 
minated fuperftition. We think that it is falfe and irration¬ 
al to fuppofe that there ever lived on earth a race of men 
who walked on one leg, and had their eyes in their breaft ; 
or that there were giants 90 feet high : yet we do not call 
the philofopher who believes thefe chimeras fuperftitious, but 
credulous. Superftition has always a reference to God, to 
religion, or to beings fuperior to man. We do not however 
diftinguifh all falie and irrational opinions in religion by the 
name of fuperftition. We do not, for inftance, apply this 
name to the opinions which fome of the ancients entretained, 
that God is the foul of the world, and that men are only 
portions of him feparated for a time, or that the foul after 
death lives fircceffively in different bodies.. If we examine 
the i'ubjeft with more attention, we fhall difcover that the 
foundation of fuperftition is ignorance of the moral attri¬ 
butes of God ; for we never fay a man is fuperftitious for en¬ 
tertaining erroneous opinions of the natural attributes of 
God. Some of the Socinians have denied the prefcience of 
God ; and a French philofopher has not only rejeded 
the belief that He is a fpirit, but has prefumed to fay. 
that he is compoi'ed of a" fpecies of cryftals. The firtl 
of thefe opinions difcovers very imperfed ideas of God, and 
the fecond is the height of impiety and abfurdity; yet the. 
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lies evenly and ft might throughout, fo that a right line may 
wholly coincide with it in all parts and directions. Con¬ 
vex fuperficies is that which is curved and rifes outwards. 
Concave fuperfices is curved and finks inward. See Geo¬ 
metry. 

SUPERFINE, in the manufadories, a term ufed to ex- 
prefs the fuperlative finenefs of a fluff: thus a cloth, a cam- 
blet, &c. are faid to be fuperfine when made of the fineft 
wool, &c. or when they are the fineft that can be made. 

SUPERFLUOUS interval, in mufic, is one that ex- 
«eeds a true diatonic interval by a femitone minor. See 
•Interval. 

SUPERINTENDANT, denotes an ecclefiaftieal fupe¬ 
rior in feveral reformed churches v here epifcopacy is not 
admitted particularly among the Lutherans in Germany, 
and the Calvinifts in fome other places. 

The fuperintendant is fimilar to a bifhop t only his 
power is fomewhat more reftraiiied than that of Englifh dio- 
cefan bifhops. He is the chief paftor, and has the^direc- 
tion of all the inferior pallors within his diftrid or diocefe. 
In Germany they had formerly fuperintendants general, who 
were fuperior to the ordinary fuperintendants. Thefe, in 
reality, were archbifnops j but the dignity is funk into dif- 
ufe ; and at prefent none but the fuperintendant of Wirtem- 
berg affumes the quality of fuperintendant general. 

SUPERIOR, a perfon raifed above another in rank, of¬ 
fice, or talents. 

Superior, in Scots law. See Law, N 0, clxiv. 3. clxv. 2. 
& clxvi. 

SUPERLATIVE, in grammar, one of the three de¬ 
grees of companion, being that infledion of adjedive nouns 
that ferves to augment and heighten their fignification, 
and Ihows the quality of the thing denoted to be in the 
higheft degree. See Grammar. 

SUPERNUMERARY, fomething over and above a fix¬ 
ed number. In feveral of the offices are fupernumerary clerks, 
to be ready on extraordinary occafions. 

SUPERPARTICULAR proportion, or Ratio, is that 
in which the greater term exceeds the lefs by unit or 1. As 
the ratio of 1 to 2, or 2 to 3, or 3 to 4, &c. 

SUPERPARTIENT proportion, or Ratio , is when 
the greater term contains the lefs term once, and leaves fome 
number greater than ; remaining. As the ratio 

of 3 to 5, which is eqpal to that of i to i-|; 
of 7 to i a, which is equal to that of 1 to l-^, &c. 

SUPERSEDEAS, in law, a writ iffued in divers cafes, 
importing in general a command to flay or forbear fome or¬ 
dinary proceedings in law, which in appearance ought to be 
dene or purfued, were it not for the caufe whereon this 
writ is granted.. 

Thus a man regularly is to have a furety of peace again!! 
him of whom he will fwear he is afraid ; and the juftice re¬ 
quired hereunto cannot deny it him : yet, if the party be 
formerly bound to the peace,either in chancery or elfewhere, 
this writ lies to ft ay the juftice from doing that which other- 
•wife he ought not to deny. 

SUPERSTITIGN, a word that has been ufed- fo inde¬ 
finitely, that it is difficult to determine its precife meaning. 
From its refemblance in found to the Latin word fuperjies, 

a furviycr,” it is evidently derived from it, and different 
attempts have been made to trace their connection in figni- 
Scation. Balbus,.in the dialogue De Natura Deoram of Ci¬ 
cero, fays, that they who prayed and facrificed whole days 
that their children might furvive them, were called fuper- 
fUtious. Laftamius cenfures this etymology, and fays 
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Socinians have not been accufed of fuperRition, nor can this 
French philofopher be fufpedted of it. We do not call every 
falfe opinion concerning the unity or moral attributes of God 
by the name of fuperRition, as, for inftance, the opinion which 
fome fceptics have fupported, that God is not good j for, as 
was mentioned before, fuperRition always involves the idea 
of credulity. It does not confift in falfely denying that God 
poflefles any particular moral attributes, but in believing more 
.than what is true concerning them ; in forming mean, un¬ 
worthy ideas of them ; in fuppofmg that he is guided by 
blind paffion like mankind, and enjoins upon his creatures 
commandments which are irrational and abfurd. 


a ferpent in his houfe, he rears a place of devotion on the 
fpot. He purifies his houfe often, will not fit upon a grave, 
nor touch a dead perfon. He is anxious about the interpre¬ 
tation of his dream.?, will not offer a facrifice unlei's his wife 
go along with him, or, if iheis engaged, he takes the nurfe 
and the little children. He purifies himfelf with onions.; 
and when he fees a mad or an epileptic perfon, he fpits in 
their hofom. Such was the charaider of fuperRition in the 
days of TheophraRus. All thefe whimfical ceremonies were 
done to prevent milchief, and to avert the wrath of the gods; 
and therefore perfectly correfpond with the definition given 
above. 


As fuperRition arifes from ignorance and credulity in the It is only neceflary to confider a little the fuperRitious 
underRanding, fo it has alfo a feat in the pafllons. Fear opinions and pradtices among Jews and ChriRians, to be fen- 
has been commonly con fide red as the pafllon of the hu- fible that they have all arifen from paean and abfurd ideas of 
man mind from which it chiefly deiives its origin; and there the moral attributes of God ; for they have generally enter- 
is no doubt that more fuperRition has arifen from fear united tained noble opinions of his natural attributes. The Jews 
with ignorance and credulity than from any other patlion. coniidere.d God as a partial Being, who had a prediledfioft 
Yet it would certainly be improper to exclude all other paf- for their nation in preference to all others, and preferred ex- 
Rons. We cannot account for the fuperfli'ion ol the Egyp- ternal homage and ceremony to moral purity. If the Ro- 
tians, without fup >o f,:g that much of it arofe from gratitude, man- Catholics, think confidently, they muR eReem God as 
They wotfhipp rite Nile, bvcaTe it diftributed fertility and a Being who can be prevailed upon by the importunity of 

abundance nv c the land of Egypt; and they worlhipped one dead man to affift another, or as a Being whofe patience 

fome animals, merely becaufe they prevented the increafe of would be fatigued with hearing prayers conRantly. Hence 
other animals which were noxious. Thus they adored the their pradlic.e of praying to faints. They in effedt believe, 
■ibis, beenufe it deRroyed the eggs of the crocodile. however they may deceive themfelves, that God is unjuR, or 

Having thus endeavoured to analyze the ideas compre- they could not believe tranfubRantiation ; for it fuppofes that 
headed under the word fuperRition, we .may fum them up God can give commands.direflly contrary to thofe principles 
in a few words. It refpefls God and beings fuperior to of belief with which he has endued the human mind. They 
man, and extends to our religious opinions, worlhip, and confider a RriA adherence to a variety of ceremonies, to 
practices ; and may be defined abfurd opinions and. adions forms, to pomp, and fliow, as effential to the worlhip of 
arifingfrom mean and defiillve ideas of the moral attributes of God. God: this is treating God as a vainglorious Being. They 
EeS us apply this definition to the different fpecies of fuper- thought it their duty to extirpate heretics: this was fop- 
fiition already mentioned. pofing God a cruel and revengeful Being. Even among 

But before entering upon this application, it may be pro- Prctefiants, we are forry to fay, a great deal of fuperRition 
per to obferve, that fuperRition involves the idea of a blarhe- remains: we have not yet learned to confider God as a fpi- 
able inattention to reafon, or a credulity arifing from an in- rit, who is to be worfhiped in fpirit and in truth, as a pure 

dolence of underRanding. We generally make a dillinftion moral benevolent Being; and hence arifes all the fuperlli- 

between the imperfect opinions which a favage, from the tious practices which prevail among us. 
necelfary effects of bis fituation, forms of the attributes Befides thofe fuperRitious opinions and pradtices which 
of God, and thofe which civilized nations entertain. We entirely refpedt our duty to God, there are others which may 

fay the favage is ignorant, and we aferibe his ignorance be termed vulgar fuperjlitions. Thefe alio arife from impel - - 

to his fituation ; but we call the Roman Catholic fuperRi- fedt and mean ideas of the moral attributes of God. To be- 

tious, and we blame him for not having thofe juR ideas lieve vulgar prophecies, which arealways the effufions of mad-- 

of God which he might have obtained by opening his Bi- nefs or knavery, is to fuppofe that God, who has drawn a 

ble, or by the exercife of his underRanding in the favour- veil over futurity, and only delivers prophecies to accomplifh 

able fituation in which he is placed. SnperRition then does fome great moral purpofe, fometimes gives them for no ptrr- 
not originate fo much from the natural weaknefs of the hu- pofe at all, or to gratify idle curiofity, or to difclofe fuch a 
man underRanding, as from a. mifapplication or a negle.dt knowledge of what is to happen as is inconfiRent with*ths. 
of it (a). free agency of man and the moral adminiRration of the 

We cannot therefore with any propriety apply the name world. Nor is it lefs fuperRitious to believe in vulgar mi- 
fiperjlition to polytheifm in general; for what all the ancient racks. To believe in them, is to believe that God fufpends 
philofophers, after much Rudy and refleftion, concluded to the laws of nature for the moR trivial purpofes, or to 

be true, could never proceed from credulity and inattention, countenance fraud and worldly ambition-: it is to receive 

but from their fituation. We fpeak very properly, however, the moR extraordinary facts upon the moR uniatisfaftory 

wlien we call idolatry by the name of fuperRition ; becaufe evidence. The belief of witchcraft, of apparitions, and the 
there is no man fo devoid of underRanding as not to be ca- fecond fight, may be refolved into the fame principle. To 
pable of difeovering, that a piece of metal, or wood, or Rone, fuppofe that God would communicate the power of doinr 
can neither hear nor anfwer petitions. Supcrflition was a mifehief, and of controling his laws, to any being merely 
name which the ancient philofophers gave to thofe who en- for gratifying their own paffions, is unworthy of God. The 
tertained mean opinions of the gods, or did foolilh things belief of apparitions is equally inconfiRent with the good- 
Thco- to obtain their favour. According to TheophraRus, the nefs of God (fee Spectre). The fame objection rifes 

phraftus’s fuperRitious man is one who, having wafhed his hands, and agaiaR the fecond fight as againfi the belief of vulgar 

Chars iters, fpi inklsd himfelf all round, leaves the temple with a laurel prophecies, and may alfo be extended to omens, to aRrolo* 

£vi- Jeaf in his mouth, with which he. walks about the whole day. gy, to things .lucky and unlucky, to fortune-tellino-, & c . 

Or, if a weafel ftiould crofs the road, he will not advance a As to the different devices and charms for preventing and 

Rep till he has thrown three Rones over the road. If he finds curing diforders, they refemble in every refped falfe miracles. 

^ 2 A judi. 

( a) We do net pretend to fay that this is the fenfe in which fuperRition is always ufed, becaufe it is often ufed improper!.:. 
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A judicious hiftcry of fuperftition would be a curious 
and entertaining work, and would exhibit the human cha¬ 
racter in a remarkable point of view. Superftition is mofl 
prevalent among men of weak and uncultivated minds; it is 
more frequent in the female fex than among men ; and 
abounds more in the rude than in the refined ftages of fo- 
ciety. The general features of it have been the fame in all 
ages ; but it aifumes certain peculiarities according to the 
diverfity of character of different nations. It gained admif- 
fion into the fcience of medicine at an early period. He who 
was endowed with fuperior genius and knowledge was rec¬ 
koned a magician. Dr Bartolo was feized by the inquilition 
at Rome in the laft century, becaufehe unexpectedly cured a 
nobleman of the gout. Difeafes were imputed to fafeina- 
tion, and hundreds of poor wretches were dragged to the 
flake for being acceffary to them. Mercatus, phyfician to 
Philip II. of Spain, a writer of uncommon accuracy and 
information, appears ftrongly inclined to deny the exiftence 
of fafeinatory difeafes: but he is eonftrained to acknow¬ 
ledge them for two reafons 1 ft, Becaufe the inquifition had 
decided in favour of their reality; a dly, Becaufe he had 
feen a very beautiful woman break a fteel-mirror to pieces, 
and blaft fome trees by a fingle glance of her eyes. 

As the opinions concerning the caufes of difeafes were 
fuperftitious, thofe concerning the method of curing them 
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name of atbeijls ; and the predictions of Rice Evans have SupcrviA® 
been fupported in the prefent century by the celebrated _ II 
names of Warburlan and Jortin. Dr Hoffman, the father of the U PP C ^ 
Modern Theory and Practice of Medicine, in a differtation 
published in the large edition of his works in 1747, fays, 
that the devil can raife dorms, produce infeCts, and ad upon 
the animal fpftits and imagination ; and, in fine, that he is 
an excellent optician and natural philofopher on account of his 
long experience. Dr fohnfon, the leviathan of literature is 
fuppofed to have believed the fecond fight. 

With refped to the effeds of fuperftition on the human 
mind,, they are indeed deplorable. It chains down the un- 
derftanding, and finks it into the moft abjed and fordid 
Bate, and keeps it under the dominion of fear, and fome- 
times of cruelty* Where once it takes polfeffion, it has a 
tendency to become extreme, and generally becomes fo in¬ 
tolerable,, that men of refledion and learning confpire its 
deftrudion. The Chriftian religion gave a violent ffiock to 
the heathen fuperftition; the reformation in a great mea- 
fure demolifhed the fuperftition of the church of Rome j 
and the fuperftition which remained among Proteftants after 
their feparation from that church has been gradually yield¬ 
ing to the influence of enlightened reafbn, or to the bold 
and daring attacks of infidelity and deifm. We behold the 
profped of its ruins with pleafure, and thank the deifts 


were not lefs fo. In the OdyfTey we read of a cure per-, lor their zeal; but it is from the firm hope that the religion 
formed by a fong. Jofephus relates, that he faw a certain ©f Jefus will arife in all its beauty and Ample majefty, and 
Jew, named Eleacear-, draw the devil out of an old woman's be admired and refpeded as it deferves for mean and 
noftrils by the application of Salomon’s feal to her nofe in contemptible as fuperftition certainly is, we would rather 
prefence of the Emperoi Vefpafian. Many different kinds fee men do what they reckon their duty from fuperftitious. 
of applications were ufed for expelling the' devil. Flagella- principles, than fee anarchy and vice prevail, even though, 
tion fometimes fucceeded admirably j purgatives and anti- attended with all the knowledge and liberality of fentiment 


fpafmodics were other modes of difeharging him. Dr Mynt- 
fight cured feveral bewitched perfons with a plafter of aila- 
foetida. How the aflafoetida was fo efficacious, was much 
difputed. Soma thought the devil might confider fo vile 
an application as an infult, and run off in a paffion but 
■others very fagely obferve, that as devils are fuppofed to have 
eyes and ears, it is probable they may have nofes too. 

Nor was it only in medicine thefe fuperftitious opinions 
were entertained; they prevailed alfo in natural philofo- 


which deifm and infidelity can infpire. 

SUPERVISOR, a furveyor or overfeer. 

SUPINATION, in anatomy, the adtion of a fupinator 
mufcle, or the motion whereby it turns the hand, fo as that 
the palm is liftedop towards heaven. 

SUPINE., in Latin grammar, part of the conjugation! 
of a verb, being a verbal fubftantive of the lingular num¬ 
ber and the fourth declenfion. 

There are two kinds of fupines: One, called the firft 


phy. The pernicious effeds in mines, which we now know fupines ending in um of the accufativ.e cafe,, which is always of 

an active fignification, and follows a verb of motion - as abiit 
deambulatum. The other, called the loft fupine, and endirfg 
in u of the ablative cafe, is of a paffive fignification, and is go¬ 
verned by fubftantives or adjedtives ; as, facile diEtu, &c. 

They have theft name, fays Probus, and after him Voffi is, 
quod ad injlar fupinorum otioforum hominutn omnia balent 
confufa : ozr, according to Prifcian, quod nafeantur a partici- 


■are occafioned by noxious air, were confidently imputed to 
the demons of the mine. Even Van Helmont, Bodinus, 

Strozza, and Luther, attributed thunder and meteors to 
the devil. Chemifts were employed for centuries in fearch 
•of the philofopher’S ftone, with which they were to do 
miracles. It was a common queftion among philofo¬ 
pher? ft. the laft century, whether the imagination could move 
external ofcjeds ? A queftion generally decided in the af- piUpaJftvu, qua fupina appellata funt, quia in infimo loco jta y 
iirmacive. tot am conjugationis molemfufeipiunt. 

Though fuperftition be generally the mark of a weak SUPPER, the evening repaft.—Suppers that are heavy 
mind, fuch is the infirmity of human nature, that we find fltould be avoided, becaufe the ftomach is more oppreffed 
many inftances of it among men of the moft fublime ge- with the fame quantity of food in an horizontal pofturethan 
nius and moft enlightened minds. Socrates believed that in an eredt one, and becaufe digeftion goes on more flowly 
he was guided by a demon. Lord Bacon believed in when w: ffeep than when we are awake? They fhould be 
witchcraft; and relates that he was cured of warts by rub- eaten long enough before bed-time, that they may be nearly 
.-I...,-. a .1- * 1 '~~ digefted before going to fleep ;.and then a draught of pure 
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bing them with a piece of lard with the fkin on, and then 
nailing it with the fat towards the fun on the poft of a 
chamber window facing the fun. Henry IV. one ‘of the 
moft illuftrious of monarch?, was very uneafy before his af- 
faffination on account of feme prophecies *. Sully, de¬ 
clares, that ore cf the confiderations that kept him faith¬ 
ful to his mafter in the moft unpromifing ftate of his af¬ 
fairs, was a. prediftion of La Broffe, that Henry would 
make his fortune j*. The aftrologer Morin directed Car¬ 
dinal Richelieu’s motions in fome of his journeys j. The 
enlightened Cudvvorth defended prophecies in general, and 
called tfccie. who oppofed the belief ;f witchcraft by the. 


water will dilute that which remains in the ftomach. 

Suffer- of the Lord, otherwife called the Eucharift, is 
a facrament ordained by Chrift in his church, of which 
the outward part is bread and wine, and the inward part 
or thingdignified the body and'blood of Chiift, which the 
majority of Chriftians. believe to be in fome fenfe or- other 
taken and received by the faithful communicants. See 
Sacrament. 

There is no ordinance of the Gofpel which has been the 
fubjedt of more violent controverlies between different 
churches, and even, between different divines of the fame 
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and though all confefs that blood and 
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church, than this facrament 
one purpofe of its inftitution was to be a bond of love and 
union among Chriftians, it has, by the perverfenefs of man- 
hind, been too often converted into an occafion of hatred. 
The outward and vifible fign, and the inward and fpiritual 
grace, have equally afforded matter of deputation to angry 
controvertifts. Many members of the church of Rome 
condemn the Greek church and the Proteflants for ufrng 
leavened bread in the Lord’s Supper, contrary to the ex¬ 
ample fet them by our Saviour; whilft the Greek church 
in general, and fome Proteftant focieties in particular, unite 
•with the church of Rome in cenfuring all churches which 
mix not the wine with water, as deviating improperly from 
primitive practice. See Eucharist. 

That it was unleavened bread which our Lord bleffed 
and brake and gave to his difciples as his body, cannot be 
queftioneJ ; for at the time of the paffover,, when this or¬ 
dinance was inftituted, there was no leavened bread to be 
found in jerufalem.* For the mixed cup, the evidence is 
not fo decifive. It is indeed true, as we have obferved un¬ 
der the article Eucharist, that the primitive Chriftians 
ufed wine diluted with water j and if we may believe Mai- 
monides,f it was the general cuftom of the Jews, as well 
at their paffover as at their ordinary meals, to add a little 
water to their wine on account of its great ftrength ; but 
that this was always done, or that it was done by our Sa¬ 
viour in particular, there is no clear evidence. Origen in¬ 
deed affirms,J that our Lord adminiftered in wine unmix- 
ed ; and he was not a man to hazard fuch an affirmation, 
had there been in his days any certain tradition, or fo 
much as a general opinion, to the contrary. On this ac¬ 
count we have often heard with wonder the neceffity of 
the mixed cup infifted on by thofe who without hefitation 
make ufe of leavened bread ; for if it be effential to the fa¬ 
crament that the very fame elements be employed by us 
that were employed by our Saviour, the neceffity of un¬ 
leavened bread is certainly equal to that of wine diluted 
by water. 

• But the mixed cup is faid to be emblematical of the 
blood and water which flowed from the fide of our Lord 
when pierced by the fpear of the Roman fbldier, while the 
abfence of leaven is emblematical of no particular circum- 
Ilance in His paflion. This argument for the mixture is 
as old as the era of St Cyprian, and has fince been fre¬ 
quently urged with triumph by thofe who furely perceived 
not its weakneis. The flowing of the blood and water 
from our Saviour’s fide was the confequence either of the 
fpear’s having pierced the pericardium, or more probably of 
an afciles or hydrothorax , occafioned by his cruel and ling¬ 
ering death (fee Medicine, n° 542, 343 ) But whatever 
was the caufe of it, how can the mixing of wine with wa¬ 
ter in the facrament be emblematical of the flowing of 


water feparately ? Such a mixture furely bears Sappe^ 
a more (hiking refemblance to the reunion of the ferum and 
crajjamsnlum, after they had been feparated by whatever 
caufe. See Blood, 

We urge not thefe ohj^ftions to the mixed cup from 
any diflike that we have to the practice. It is unquef- 
tionably harmlefs and primitive ; and we wifh that greater 
regard were paid to primitive practices than the generality 
of Chriftians feem to think they can claim : but let the Frivulour- 
advocates for antiquity be confiftent; let them either re- 
ftore, together with the mixed cup, the ufe of unleavened 
bread, or acknowledge that neither the one nor the other 
is eftential to the facrament. This lafl acknowledgment 
muft indeed be made, if they would not involve themfelves 
in difficulties from which they cannot be extricated. If 
either the mixed cup or unleavened bread be abfolutely 
neceffary to the validity of the facrament, why not wine 
made from the grapes of Jiidnet ? why not that particular 
kind of wine which was ufed by our Saviour ? and where 
is that wine to be found ? 4 

But the controverfies refpeifting the outward part or About tha 
fign of the Lord’s Supper are of little importance when thing fig- 
compared with thofe which have been agitated refpeifting n ^ e< h- 
the inward part or thing fignified ; and of thefe we haften 
to give as comprehenfive a view as the limits preferibed 
to fuch articles will admit. 

Our Blefled Lord, in the fame night that he was be¬ 
trayed, “ took bread, and blefled it, and brake it, and- 
gave it to the difciples, and faid, Take, eat; this is my 
body. And he took the cup, and gave thanks, and gave 
it to them’, faying. Drink ye all of it; for this is my blood 
of the New Tellament, which is flied for many for the re- 
miffion of fins.” Such was the inftitution of the Lord's 
Supper a9 it is recorded in the Gofpel by St Matthew j. 
and we have the fame account of it, in almoft the very 
fame words, by three other infpired writers, St Paul,, 

St Mark, and St Luke. That it was the bread which 
Chrift blefled and brake that is here called his body, and 
the wine over which he gave thanks that he ft vies his- 
blood of the New Tellament, will admit of no reafonabla 
doubt (a); but in what fenfe they became fo, has been 
the fubjeift of many controverfies, ,■ 

The church of Rome, which holds,, that after confecra- Dodhii.e 
tion, Jefus Chrift, God and man, is really, truly, and fub- '-1 the 
ftantially, contained under the outward appearances of the ^ ,urch '- s 
bread and wine, informs us, that about the middle of the 
mafs, when the prieft, taking into his hand, firft the bread 
and then the wine, pronounces over each feparately the 
facred words of confecration, the fubftance of thefe ele¬ 
ments is immediately changed by the almighty power of 
God into the body and blood of Chrift ; but that all the 
outward appearances of the bread and wine, and all their 

. fen- 


(a) Some over-zealous Proteflants have indeed affirmed, that it was not the confecrated bread and vine, but thofe 
elements, together with the tvlole aftion of taking them into his bands, bleffiftg them, breaking the bread, and diftribu- 
ting the bread and wine to the difciples, that Chrift calls his body and blood. This novel and fingulnr < pinion refts 
upon no belter foundation than a very childifh criticifm. Our Saviour, after bleffing and breaking the bread, gave it 
to the difciples, faying, in the original, a«C«ts, TOTTO srw to a-api p. o«. Now,, fay our critics, rccrc t . in the neuter 

gender, can never agree with the antecedent aprot in the mafeuline, but muft refer to all tire circumftances of the aiftion 
■taken together, and confidered as one complex neuter noun.. But this noun, whether complex or fimple, certainly de¬ 
notes what could be eaten ; and to fuppofe that our blefled Lord defired his apoftles to eat action;, is as repugnant to 
human reafon as any doctrine of the church of Rome. The truth is, that the word recta, which is more properly a definite 
article than a demonftrative pronoun (fee Gramma*, Chap; II.)', refers diieflly to the thing, whatever it w;t<, which cut 
Saviour ' eld in his hand and gave to the difciples ; and the claufe, when completed, is recta ot i.-:i to ra-pj pao , this h<iwj, 
this fubjlancc, is my body. There was no neceffity for charafterifing that fubftance by any analogy to fex, in order* 
that it might be diftinguifhed from every other fubdanco; for the apoftles could not but fee it. in the hand of. the, l\ 
Mailer. 
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remain. This more than 
Tran substantiation i and is founded 
• oF Arillode, which refolves all bodies 
n° 143—150.) ; 
fubftance which 


Supp.r. fenfiHc qualities 
'"’^ v change is called 
on the philofoph 

into witter andy>»z (lee Metaphysics, 
for it is only the matter or imperceptible 
l'upports th t forms or ienfible qualities of bread and wine, 
that is charged into the fuljlance or matter of the body 
and blood of Chrill, fo that this divine matter, coming into 
the place of the former earthly matter, fupports the fame 
identical firms which it fupported. Hence we are told, 

that Jefus Chrid, now prefent indead cf the bread and 
wine, exhibits himfelf to us under thofe very fame outward 
forms or appearances which the bread and wine had before 
the change.” 

Could this, do< 51 rine be true, it would be abundantly my- 
fterious ; but to add to the mydery, we are farther in¬ 
formed, that under each kind is contained Jefus Chrill 
whole and entire, his body and blood, his ioul and divinity; 
fo that when a man eats what has the appearance of a wa¬ 
fer, he really and truly eats the body and blood, the fpul 
and divinity, of Jefus Chrill; and when he afterwards 
•drinks what has the appearance of wine, he drinks the ve¬ 
ry fame body and blood, foul and divinity, which not a 
minute perhaps before he had wholly and entirely eaten! 
The ingenious author from whofe work we have taken 
this account of the Romifh dodlrine concerning the real 
prefence, may perhaps reject our inference that the or¬ 
thodox members of his church mud believe the foul and 
divinity of Chrill to be eaten and drunk in the Lord’s Sup¬ 
per ; but he cannot deny that, according to his datement 
of the Catholic faith, the foul and divinity are both re¬ 
ceived whole and entire into the flomach of each commu¬ 
nicant. He fays indeed, that “ communion confills in re¬ 
ceiving Jefus Chrill whole and entire, his facred body, his 
.precious blood, his blefied foul, and his adorable divinity, 
into our fouls but that which was formerly bread and 
wine unquedionably goes into the Jlomachs of the commu¬ 
nicants ; and fince, according to him, it is now the body 
and blood of Chrill, the foul and divinity mull go thither 
with it, for thefe four cannot be feparated. This, our au¬ 
thor himfelf grants. “ The Scripture (fays he) pofitively 
declares, that Chrifl rifling again from the dead , dietb no more } 
death jhulf no more have dominion over him (Rom. vi. 9.) 
Confequently his body, his blood, and his foul, fhall never 
more be feparated from one another; and as the union of 
his divine and human natures can never more be broken, fo 
r.either can thefe, his two natures, united in his divine per- 
fon, be ever feparated. From this it neceflarily follows, 
that w herever the body of Chrill is, there alfo his blood, 
■his foul, and his divinity, mull of neceflity be in like man¬ 
ner.” 

Now, whether we fuppofe, with our author, that the 
foul and divinity of Chrifl diredtly carry his body and 
blood with them into the human foul, or, trading in fome 
degree to the evidence of fenfe, believe that the body and 
blood carry tfie foul and divinity with them diredtly into 
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miraculous the domach of each communicant—is it credible, is it pm- 
fible, that the high and lofty One, who inhabiteth eternity, 
and whom the oracles of truth aifure us that even the hea¬ 
ven of heavens cannot contain, fhould be fubJlantiaUy re¬ 
ceived whole and entire into a finite fpirit like the human 
foul, or into a body fo limited as the human domach ? 

Our author fays it is ; declaring that, “ by the blefied pre- 
fence of Jefus Chrid, whole and entire within us, are com¬ 
municated to our fouls all the heavenly graces which are 
the effedls of the holy communion: fuch as the fandtifica- 
tion of the foul by an increafe of judifying grace ; the ren¬ 
dering of it more pure, more holy, more beautiful, more 
agreeable, in the eyes of God ; the cleanfing of the foul 
from all thofe venial fins and imperfedtions of « hich we re¬ 
pent, and preferving us from falling into mortal fins; the 
uniting of us in a mod intimate manner with Jefus Chrid; 
who comes to us in this holy facrament on purpofe to 
dwell in our fouls and abide with us ; and the giving us a 
pledge and earned of a glorious immortality, to the enjoy¬ 
ment of which it brings us at lad-, if we perfevere to the 
end in the grace of God.” 

The confequence of the dodlrine of tranfubdantiation 
is the facrifice of the mafs, by which, it .is faid, God’s ac¬ 
ceptance of Chrid’s facrifice on the crofs is obtained for 
the adlual benefit of thofe perfons in paiticular for whom 
the mafs is offered. In the work fo often quoted, we are 
told, that “ Jefus Chrid our redeemer, who is both our 
high-pried and our vidtim, who, in order to perfedl the 
work of our redemption, and reconcile man with his offend¬ 
ed Creator, offered himfelf once in a bloody manner upon 
the or- f;, in order to communicate and apply to the fouls 
of individuals thofe graces, which, by his death, he merited 
for mankind in general, continues to offer himfelf daily 
upon the altar in an unbloody manner, by the minidry of 
h:s prieds, in the mafs. The facrifice of the crofs and that 
of the mafs are both one and the fame facrifice, becaufe in 
both the vidlim is the fame and the high pried the fame, 
viz. Jefus Chrid. The only difference is in the manner of 
offering. On the crofs he offered himfelf in a bloody man¬ 
ner and adlually died ; whereas on the altar he is offered 
up to God in an unbloody manner, not aflualty. dead, but 
under the appearance of death fo that the communicants 
not only eat the man Jefus Chrid, but even eat him alive 
(b)!. 

It is known to all our readers that this dodlrine of tran¬ 
fubdantiation was one caufe of the breach between the 
church of Rome and thofe various focieties which call 
themfelves reformed churches. The real and fubdantial 
change of the bread and wine into the body and blood of 
our Lord is rejedted by every reformer as a change con- 
tradidlory and impoflible, and fraught with the mod im¬ 
pious confequences; and volumes have been written to ex- 
pofe the weaknefs of thofe arguments which have fo often 
been vainly urged in its fupport. It has been fhown to . 
imply numberlefs abfurdities, fuch as, that the dime thing numbcrlefi 
can be in a million of different places, whole and entire, at contradic- 

th>. tions. 


6 

Implies 


(b) This whole account of the Romifh doctrine refpedting the facrament of the Lord’s Supper is taken from a work 
in two fmall volumes, called ‘The Sincere Cbrtflietn inftruBed in the Faith of Chrifl, from the Written Word. Its author is a 
man cf learning, and great perfonal worth ; and as he fills a high ftation in the church of Rome, we cannot doubt but 
that he has given a fair view of the dodlrine of that church refpedting this and every other article of which he treats-. 
We are forry however that his zeal fhould have impelled him, in a popular work, to write in the manner that he has 
•done of the falvation of thofe who are not members of his church, or who cannot embrace all his opinions j for if his 
•dodlrine on this fubjedt be implicitly received by thofe “ over whom he has the rule, and for whofe fouls he is ap¬ 
pointed to watch,” they mud neceffarily look upon the majority of their fellow-citizens as reprobates doomed to 
eternal perdition. Let this be our apology for treating fome of thofe opinions, which he thinks fo abfolutely 
1 " neceffar.y 
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Is contrary 
to Scrip- 
tare, 


the fame inftant of time; that it is near jSoo years old, 
and yet may be not more than one minute ; that forms or 
fenfible qualities are real things independent of their fub- 
jeft and the lentient beings who perceive them; that the 
infinite and eternal God, who created and fuftains the uni- 
verfe, is himfelf wholly and fubftantially comprehended by 
the human foul; and that the half, or fourth, or tenth 
part of tire body of Chrift, is equal to the whole of that 
body. That thefe are neceflary confequences of tranfub- 
ftantiation has been fo completely proved in various works 
(c) to which every reader may have accefs, that it is need- 
lefs for us to repeat arguments fo hackneyed ; but there are 
two objections to that doftrine, which, as we do not re¬ 
member to have met with them elfewhere, and as they ap¬ 
pear to us abfolutely conclufive, it may be worth while to 
Hate in this place. 

The advocates for the real prefer.ee in the Lord’s Sup¬ 
per contend, that every word relating to that ordinance 
is to be taken in the ftrifteft and moll literal fenfe, and they 
affeft to triumph over the Proteftants, becaufe their notions 
of the facrament cannot be fupported without having re- 
courfe to figure and metaphor. This however is a very 
vain triumph ; for we helitate not to affirm, that fuppofing 
tranfubftantiation poffiole, and even capable of proof, there 
is not in the whole New Teftament a Angle word or a fingle 
phrafe which, if interpreted literally, gives the flighted 
countenance to that wonderful doftrine. The reader will 
remember, that tranfubftantiation, as we have dated it from 
a dignitary of the Romiffi church, and as it is in faft dated 
by the council of Trent (d), confifts in a change of the 
matter, imperceptible fubjlance, or fulflrattim of the bread and 
wine into the maiter, imperceptible fubjlance, or fubjlratum of 
Chrid’s body and blood ; for all parties agree that the 
fenfible qualities of the bread and wine remain, and, accord¬ 
ing to the Romanift, are after confecration either fupported 
by the matter of Chrid’s body and blood, or hung upon 
nothing. But the phrafe t»to tm to truuu jacv, if taken in 
the literal fenfe, cannot poffibly denote the confequence of 
fuch a change as this ; for every pdrfon at all acquainted 
with the Gieek language, efpecially the language of the 
Peripatetic fchool, knows that to mi jaw fignifies, not the 
matter or fubjlratum of my body diverted of its fenfible qua¬ 
lities ; but the body of me in its natural flate, confiding of 
matter and qualities, or mutter and form united. Unlefs there¬ 
fore the fenfible qualities, as well as the matter of the bread 
and wine, give place to the fenfible qualities as well as the 
matter of our Saviour’s body and blood, and unlefs he ap¬ 


pear glorified on the altar as he appeared on the mount at his Supper, 1 
transfiguration, the words to c-ajj.u jaw mud be interpreted 
figuratively. Had the apollles underftood their Mafter’s 
words in the fenfe in which they are underftood by the 
church of Rome, they would have rendered them into 
Greek, not vwr» io-t; to <ray.u fj.tiv, “ this is my body,” but tooto 
ist i i! i/ad toi/ av/yj-iTGc /ecu, “ this is the matter of my body.” In 
like manner, when St John relates jj that Jefus laid, “ Who- || Chap.vi. 
fo eateth my flefh and drinketh my blood, hath eternal veife , 54 - 
life, and I will raife him up at the lad day,” had he un¬ 
derftood his adorable Mader to fpeak of his flefh and blood 
in the Eucharid in the fenfe in which they are taught to 
be there by the church of Rome, he would have reprefent- 
ed him as faying, not O' rjayaiv poo t»v vivav jaw to 


iiy.a, blit O' Tf aym t»v i/Adp jaw tijc crapxot, x*/ or/vaiv tdv i/Aov jalo 
toi/ ii,u«Tot, “ Whofo eateth the matter of my flefh, and' 
drinketh the matter of my blood, hath eternal life, and I 
will raife him up at the lad day.*’ 

But further, fuppofing this Angular converfion portable- 
in itfelf, it cannot be rendered credible, however ftated in 
any language that ever was or ever will be fpoken by man. $- 
At fird fight it may appear paradoxical to affirm, that a And incra- 
poffible faft cannot be fa related as to obtain credit; but paWe of 
that tranfubftantiation, if poffible, is fuch a faft, will be P r0 °k 
apparent on the flighted confideration. 

The relation that fubfids between things and words is 
arbitrary ; fo that what is termed body in Englifli, is vajx* 
in Greek, and corpus in Latin; and the fame thing might 
with equal propriety (had the authors of thefe languages 
fo pleafed) have been exprerted in the firfr by foul, in the- 
fecond by vobc, and in the third by anima. (See Language, 
n° 3, &c.) The confequences of this are, that there is-no 
univerfal language fpoken ; that the natives of one country 
underdand not the fpeech of thofe of another ; and that dif¬ 
ferent men fpeakingthe fame language are perpetually liable 
to midake each other’s meaning. Between the fubjlrata of 
bodies and tlieir fenfible qualities there is a relation founded” 
in nature, fo that the fenfible qualities which indicate the 
fubdance to which, they belong, to b s gold, for inftance, in 
one country, indicate the fame thing in every other coun¬ 
try, and have done fo from the beginning of time. The 
fenfible appearances of bodies therefore are an univerfal 
language, the language of the Author of Nature, by which 
he declares to his creature man, that though the A>, vfa>sn,_ 
or primary matter of all bodies, may be the fame kind of fub- 
ftance;.yet the a« -rrfwrytt of one body, or-the internal 
combination of its primary parts, differs from that of ano-. 


ther 


neceflary to falvation, with lefs ceremony than perhaps we fhould have done, had he lefs pofitively pronounced- 
our damnation for not having it in our power to embrace them. He is not indeed much lefs fevere on the molt 
virtuous heathens, though they never faw the New Tedament, or heard the doftrines of his church preached. But 
perhaps this feverity may be occafioned by the following queftion of Cicero: “ Cum fruges, Cererem ; vinum, Liberum 
dicimus, genere nos quidam fermonis utimur ufitato: fed lcquem. tam amentem. effe putas, qui illud, quo vefcatur, , 
deum credat eli’e De Natura Deorum, Lib. 3. Cap. 16. 

(c) Among other works on this fubjeft, we may confidently recommend'to the reader a fmall tract publifhed by 
Dr Abernethy Drummond, about twenty years ago, in the form of A Dialogue between PHlaktbes a;:d Ber.'-jolus. In 
that treatife, together uich a defence of it, which were both printed for Balfour and Drummond, Edinburgh, the ab- 
fmd confequences which we have mentioned are, by arguments unanfwerable, proved to flow from the doftiine of 
tranfubftantiation; and the artful iophiftry, by which a very acute genius endeavoured to keep thefe confequences out 
of fight, is deteftei and expofed on acknowledged principles of the founded, metaph-yfics. 

(d) The canon of that council which eftablifhes tranfubftantiation is thus tranilated by the author of The Sincere 
ChriJUan Injlrutled “ If any man Ihall fay, that in the btefied facrament of the Eucharift the fubftance of the bread : 
and wine rema-'ns along with the body and blood of our Lord Jefus Chrift, and fhall deny that wonderful and Angular 
converfion of the whole fubftance of the bread into the body, and of the whole fubftance of the wine into the blood, 
the appearances of the bread and wine only remaining, t which cmverfion the Catholic Church calls tranfu jlcsillatii -q let . 
him be anathema.” 



SUP [S' 

npptr. tlier; that gr'ij, for inftance, has a dHTsrentfui/fratum or 
w ' ' ibafis from Iron, lead, or filver; that the internal organiza¬ 
tion or Itruifhire of the body of an ox is different Irom that 
of a horfe ; and that the internal fubjlancr or fubjh.i'um which 
exhibits the appearances of bread and wine is different 
from that which fupports the fenfible qualities of flefh and 
blood (See Metaphysics, Part I. Chap. I. and Part II. 
Chap. I. and II. Suppofmg therefore the dofirine of 
tranfubflantiation to be poffible and even true, it would ffill 
be impoffible, by any ftarement of it in human language, 
or by any argument urged in its fupport, to render that 
doctrine an objeft of rational belief} for if it be faid that 
the words l,to tm to ffaua jaou were fpoken by a divine perfon, 
who could neither be deceived himfelf nor intended to de¬ 
ceive us, it may be replied, that the fenfible appearances of 
bread and wine, which are confeffed to remain, are like- 
wife the language of a divine perfon, even of the Creator 
and Governor of heaven and earth ; that this language 
addreffed to the fight, the tafte, the touch, and the fmell, is 
equally intelligible to all nations ; that fince the creation 
of the world its meaning has never been miftaken by the 
fcholar or the clown, the fage or the favage, except in this 
Angle inftance of our Lord’s flefh and blood exhibiting 
the fenfible appearances of bread and w ine ; and that it is 
therefore infinitely more probable that the members of the 
church of Rome fhould miftake the meaning of the words 
TOVTO SCTT/ TO (Ti&fJ.ai fX 0 Vy which, though fpoken by Chrift, are 
part of the language of men, and liable to all its ambiguities, 
than that all mankind fhould miftake the language of God 
himfelf, which is liable to no ambiguities, and which was 
never in any other inftance mifunderftood by a Angle in¬ 
dividual. Should tranfubflantiation therefore be really 
true, its truth can never be proved or rendered probable, 
but by an immediate operation of the fpirit of God on the 
mind of man ; and he who is confcious of no fuch opera¬ 
tion on his own tnind, may reft affured that the Father of 
mercies, who knows whereof he is made., will never bring 
upon him, for his incredulity in this inftance, any of the 
anathemas denounced by the church of Rome upon thofe 
who place implicit confidence in tire universal language of 
Him who created them, in oppofition to her figurative and 
■contradictory interpretations of the written word. Of the 
tranfubflantiation of the elements a vifible miracle would 
afford no proof. Had the water been changed into wine 
at the marriage in Cana of Galilee, for the exprefs pur- 
pofe of bearing teftimony to this fingular converfion, what 
muft have been the conlequence on the minds of thofe,who 
witneffed that miracle ? Nothing, we think, but fcepti- 
<ifm or a diftruff of their own faculties ; for they would 
have had the very fame evidence that no fubftantial change 
was wrought on the elements, as that the water was atiual- 
Jy turned into wine. 

Though the reformed churches unanimoufly rejeCt the 
doftrine of tranfubflantiation, and of courfe the facrifice of 
the mafs, its infeparable confequence, they are far from be¬ 
ing agreed among themfelves TefpeCting the nature of the 
Lord’s Supper-, and the notions of-this ordinance enter- 
9 tained by fome of them appear to us as untenable as any 
®o£trine part of the dofcrine of the church of Rome. The Luthe- 
■of the Lu- rins believe, that the body and blood of Chrift are really 
credible* 11 " anc ^ fubftantially prefent with the -bread and wine ; that 
the body is really and truly eaten, and the blood really and 
truly drank, by the communicants; and that whatever mo- 
§ Luther. tl0n or a&ion the bread has the body has the fame §. Ac- 
Cogit. MS. cording to them, therefore, the fame fenfible appearances 
400 Ger- are exhibited by two fubftances united in fome inexplicable 
^nL° c - manner, which is neither a perfonal union, nor incorpora- 
SacraCsna. tion > nor tnclofure of the body within the bread ; nor 
1 
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does it laft longer than while the facrament Is celebrating. 

This union is generally called consubstantiation ; but 
they rejedl the term, contenting themfelves with afferting 
the real prefence, without prefuming to define the mode by 
which the body and blood of Chrift are united- to the fit- 
cramental elements. 

It would be fuperflaous to wafte time in replying to this 
dodtrine. Every reader fees that it implies the poffibility 
of the fame thing's being whole and entire in a million of 
places at one and the fame inftanl of time, which has been 
fo often urged as an unanfwerable objection to the Romifti 
doCtrine; and it is fraught with this additional abfurdity 
peculiar to itfelf, that two bodily fubftances may at once 
occupy the fame place, which is diredtly contrary to our 
notions of folidity- It may be obferved too, that whate¬ 
ver be the real fenfe of our Saviour’s words, he fays ex- 
prefsly, “ This is my body”—this thing which I give you, 
and which you fee and feel; whereas, had he meant what 
Luther and his followers teach, he would furely have faid, 

“ With this bread receive my body, with this cup receive 
my blood.” 10 

The notions of fome of the early Calvinifts refpedling Of the ear* 
the Lord’s Supper are very myfterious, and expreffed in ly Calvi- 
language of which we are not fure that we underftand the 
meaning. In the year 1561 an attempt was made in France 
to bring the Catholics, and Proteftants to an uniformity of 
dodtrine on this great topic of controverfy; and deputies 
were appointed by both parties to meet at Poiffy , and de¬ 
bate the queftion in a friendly manner. The principal ma¬ 
nagers on the fide of the Catholics were the cardinals of 
Lorraine and Tournon ; thofe on the fide of the Proteftants 
were Beza and Peter Martyr . After feveral Meetings, 

difputes, and violent reparations, the Proteftant deputies 
declared their faith in the following words: “ We confefs, 
that Jefus Chrift, in the Supper, does truly give and exhi¬ 
bit to us the fubllance of his body and blood by the efficacy 
of his Holy Spirit; and that we do receive and eat fpiri- 
tually, and by faith, that very body which was offered and 
immolated for us, fo as to be bone of his bone and flefh of 
his fiefh, to the end that we may be enlivened thereby, and 
receive what is conducive to our falvation. And becaufe 
faith, fupported by the word of God, makes thofe things 
prefent, which it apprehends, and by that faith we do in 
deed and reality receive the true natural body and blood of 
Chrift, by the power of the Holy Spirit $ by this means, 
we confefs and acknowledge the prefence of his body and 
blood in the Supper.” One of the Catholic delegates ex- 
preffing his diflike of this laft claufe, the Proteftant mini- 
fters gave the following explanation of their fentiments: 

“ No diftance of place can hinder us from communicating 
of the body and blood of Chrift, for the Lord’s Supper is 
a heavenly thing; and though on earth we receive with 
our mouths bread and wine, which are the true figns of his 
body and blood, yet by faith, and the efficacy of the Holy 
Ghoft, our minds, which are f%d with this food, are rapt 
up into heaven, and enjoy the prefence of the body and> 
blood ; and that by this means it may be faid that the body 
is tiuly joined to the bread, and the blood to the wine ; 
but after the manner of a facrament, and not at all accord¬ 
ing to place or natural pofition » Thuanw 

If the reader can difeover the precife meaning of lib. 28. 
thefe paffages, his fagacity exceeds ours. That the Pro-> See alfo , 
teftant deputies believed, or profeffed to believe, that the ^ ! ?, fon j S 
natural body and blood of, Chrift are by the faithful recei-’Orifice 7 
ved in the Lord’s Supper, is indeed evident ; but their no- V ol. x. * 
tions refpe&ing the manner of this reception are very un¬ 
intelligible, if not contradictory. In the former quotation, 'Uninulli- 
they confefs that Chrift’s body and blood are really prefent gible. 

, in 
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in the facrament; that they are made prefent by faith (vve 
fuppofe the faith of the communicants) ; and that the very 
body which was offered {and immolated for us i- eaten fpiri- 
tually and by faith. In the latter quotation, they feem to 
fay that Chrift’s body and blood are in heaven, at a great 
diftance from the true figns of them ; that on earth the com¬ 
municants receive only thefe figns, which are bread and wine; 
bur that, by faith and the efficacy of the Holy Spirit, their 
minds, during actual communion, are rapt up into heaven, 
where they enj >y the prefence of the body and blood ; and 
that by this means the body and blood are truly joined to 
the bread and wine through the medium of the mind of 
the communicant, which is at once prefent both to the fign 
and to the thing fignified. To this myfterious doftrine it 
is needlefs to urge objections. Every man who is accuf- 
tomed to think, and to ule words with fome determinate 
meaning, will at once perceive that the authors of this de¬ 
claration mutt have had very confufed notions of the fub- 
jcft, and have pleafed themfelves with found inftead of fenfe, 
fatisfied that they could not be wrong if they did notfym- 
bolizc with the Lutherans or the Council of Trent. 

The churches of England and Scotland, in their efta- 
churches of blilhed doftrines refpefting the Lord’s Supper appear to be 
Britain. Calviniftical; but the compilers of the thirty-nine Articles 
and of the Confeffhn ot Faith mu ft have beer, much more 
rational divines than Beza and Peter Martyr. They agree 
in condemning the doftrine of tranfubftantiation as contra¬ 
ry to common fenfe, and not founded in the word of God ; 
they teach, that to Inch as rightly, worthily, and with faith, 
receive the facrament, the bread which we break is a par¬ 
taking of the body of Chrilt, and the cup of bleffing a 
partaking of the blood of Chrift ; and they add, that the 
body and blood of Chrift are eaten and drunk, nor corpo¬ 
rally or carnally, but only after a heavenly and fpiritual 
manner, by which the communicants are made partakers 
•Articles;of of all the benefits of his death *. In one important cir- 
the Church cumftance thefe two churches feem to differ. The Confef- 
of England, f 10n 0 f p a jtb, as we underhand it affirms, that in the 
and Confer- •L ,or ^’ s Supper there is no facrifice made at all. The thir- 
fion of ty-firft article of the church of England likewife condemns 
Faith,chap, the Popifh facrifice of the mafs as a blafphemous fable and 
29. dangerous deceit; but in the order for the admtniflration of the 

f Chap. 29. Jjord’s Supper er Holy Communion , the celebrator “ befeech- 
§ 3 - es God mull mercifully to accept the alms and oblations of 

the congregation,"’and again “ to accept their facrifice of 
praife and thankfgiving from which petitions many have 

inferred that, in the Lord’s Supper, that church offers a 
commemorative and euchariftical facrifice. This inference 
feems not to be wholly without foundation. In the order 
for the adminiftration of the Lord’s Supper, according to 
the form of the Book of Common Prayer fet forth by aft 
tif parliament in the fecond and third years of king Edward 
the Sixth, the elements were folemnly offered to God as a 
facrifice of praife and thankfgiving ; and though the prayer 
containing that oblation was, at the review of the liturgy 
fome years afterwards, removed from the prayer of confe- 
cration, to which it was orginally joined, and placed where 
it now Hands in the pofl communion fervice ; yet the very- 
aft of parliament which authorized that alteration, calls 
king Edward’s “ a very godly order, agreeable to the 
word of God and the primitive church, and very comfort¬ 
able to all good people defiring to live in Chriftian conver- 
lation.” 


The Engltfti church, however, lias not pofitively deter- Supper 
mined any thing refpefting this great queftion; and whilft w 13'"*’* 
file condemns the doftrine of the real prefence, with all its Some lir.c;- 
dangerous conlequences, fhe allows her members to enter- lifh divir.ei 
tain very different notions of this holy ordinance, and to 
publifh thde notions to the world. Accordingly, many of p e ° r r t0 S b “ ? ~ 
her moft eminent divines (e) have maintained that, in the aeuc h a - 
celebration of the Lord’s Supper, the elements ot bread Hftical fa- 
and wine are offered to God as a facrifice commemorative crifice. 
of Chrift’s one facrifice for the fins of the whole world ; 
that thefe elements, though they undergo no fubftantial 
change, yet receive fuch a divine virtue by the defeent of 
the Holy Gboft, as to convey to the worthy communicant 
all the benefits of Chrift’s paffion; that they are therefore 
called his body and blood, becaufe being, after their obla¬ 
tion, eaten and drunk in remembrance of Him, they fupply 
the place of his body and blood in the feaft upon his facri¬ 
fice ; and that it is cullomary with our Saviour to give to 
any thing the name of another of which it completely fup- 
plies the place, as when he calls himfelf the door * of the * St John, 
llieep, becaufe there is no entrance into the church or king- *• 7 * 
dom of God but by faith in him. They obferve, that the 
Eucharift’s being commemorative, no more hinders it from 
being a proper facrifice, than the typical and figurative fa- 
crifices of the Old Law hindered them from being proper la- 
crifices: for as to be a type doth not deftroy the nature and 
notion of a legal facrifice, fo to be reprefentative and com¬ 
memorative doth not deftroy the nature of an evangelical fa¬ 
crifice. To prove that, in the celebration of the Lord’s 
Supper, there is a real facrifice offered to God as well as a 
facrament received by the communicants, they appeal to 
St Paul, who fays exprefsly f, that “ Chri Ilians have anfHeb. *i». 
altar , whereof they have no right to eat who ferve the ta-10. 
bernacle,” and who by contrafting the cup of the Lord 
with the cup of devils, and the table of the Lord with the 
table of devils teaches plainly, that thofe cups and thofe % x Cor. x. 
tables had the fame Ipecific nature. That the table of da- i<>, See. 
vils fpoken of by the apoftle was the Pagan altars, and the 
cup of devils the wine poured out in libations to the Pagan 
divinities, will admit of no difpute ; and therefore, fay the 
advocates for the euchariftical facrifice, the table of the 
Lord mull be the Chriftian altar, and the cup of the Lord 
the wine offered to God as the reprefentative of the blood 
of Chrift; otherwife there would not be that abfirdity 
which the apoftle fuppofes, in the fame perfon drinking the 
cup of the Lord and the cup of devils, and partaking c.f 
the Lord’s table and the table of devils. They obferve 
farther, that in all the ancient liturgies extant there is a 
folemn form of oblation of the facramental elements, and 
that all the Chriftian writers from the fecond century down¬ 
wards treat of the Lord’s Supper as a facrifice as well as 
facrificial feaft, having indeed no value in itfelf, but accep¬ 
table to God as reprefenting Chrift’s one facrifice for the 
fins of the world. Our limits will not permit us to give 
even an abllraft of their arguments ; but the reader who 
fhall attentively perufe Johnfon’s unbloody Sacrifice and 
Altar unveiled and fupported, will difeover that their notions 
are better founded than probably he fuppofes, and that 
they are totally irreconcileable with the doftrine of tran¬ 
fubftantiation and the Popifh facrifice of the mafs . 

Other Engliili divines of great learning, with the cele- 14 
brated Hoadley bifhop of Winchefter at the head of them, Others,’ 

contend ilrenuoufly that the Lord’s Supper, fo Far from mer f ? le " 

T r . morisl; 

being 


(e) The archbifhops Laud and Wake; the bifhops Poynet, Andrews, Bull, and Patrick; the Do&ors Hick;s, 
Grnbe, and Brett; Mefirs Bingham, Johnfon, Mede, Wbeatly, Scandaret, Bowyer, &c. 
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Supper, being a facrifice of any kind, is nothing tnore than bread facrifice, and was fuppofed to convey to the partakers of 
jnd wine reverently eaten and drunk, in remembrance it the benefits of the facstfice. Now Jefus (fay vie) j, 
that Chrift’s body was broken and his blood £hed in proof about to offer himfelf a facrifice on the crofs tor our re- 
of his Father’s and his own love to mankind; that nothing demption, did, in conformity to general praftice, inilitute 
i- effeoii.il to the facrament but this remembrance, and a the lajl/upper, under the idea of a feaft after the facrificej. 
ferious defire to honour and obey our Saviour as our head ; and the circumftances attending its inftitutton were luch, 
that the facrament might be celebrated without uttering they think, that the apoilles could not polhbly mutake 
one prayer or tliankfgiving, merely by a fociety of Chri- his meaning. It was juit before his paffion, and while he 
Ilians, whether fmall or great, jointly eating bread and was eating the pafchal fupper, which. was a Jewilh fc-'Ji 
di inking wine with a ferious remembrance of Chrift’s upon the facrifice, that our bleffed .Lord inftituted this rite; 
death ; that St Paul enjoins a man to examine himfelf be- and as it was his general cuftom to allude, in his adtions and 
lore he eat of that bread and drink of that cup, not to expreffions, to what paffed before his eyes, or prefented it- 
difcover what have been the fins of his paft life in order felf to his obfervation, who can doubt, when, in the very 
to repent of them, but only that he may be fure of his form of celebration, we fee all the marks of a facrifi- 
remembering Chrift’s body broken and his blood fhed ; dal fupper, but that the divine inftitutor intended it fliould 
that, however, it is his duty in that as in every other in- bear the fame relation to his facrifice on the crofs which the 

fiance of religious worfhip to refolve to obey from the pafchal fupper then celebrating bore to the oblation of the 

heart every precept of the Gofpel, whether moral or poll- pafchal lamb P If this was not his purpofe, and if nothing 

tive ; and that to partake worthily of the Lord’s Supper more was intended than a general memorial of a dead be- 

is acceptable to God, becaufe it is paying obedience to nefadtor, why was this inftant of time preferred for, the 

one of thefe precepts; but that no particular benefits or inftitution to all others throughout the courfe of his mini¬ 
privileges are annexed to it more than to any other in- ftry, any one of which would have been equally commodi- 
ftance of duty. Bifhop Hoadley acknowledges, that when ous l Indeed any other time w r ould have been more com- 
, r Cor. x. St Paul fayr,* “The cup ofbleffing which we blefs, is it modious for the inftitution of a mere memorial; for the 

it>. not the communion of the blood of Chrift ? The bread pafchal lamb and unleavened bread were certainly a facri- 

which we break, is it not the communion of the body of fice ; and the .words ufed by our Saviour, when- he gave 

Chrift he has been fuppofed by many learned men to the bread and wine to the apoftles, were fuch as mutt ne- 


affirm, that all the benefits of Chrift’s paffion are in the 
Lord’s Supper conveyed to the worthy communicant; 
but this (fays he) is an idea which the apoftle could not 
have in his thoughts as at all proper for his argument. 
The Greek word Ko,vair;« and the /Engliih communion figni- 
fy only a partaking of fomething in common with others 
of the fame fociety ; and the apoftle’s meaning (he fays) 
can be nothing more, than that in the Lord’s Supper we 
do oot eat bread and drink wine as at an ordinary meal, 
but as memorials of the body and blood of Chrift, in ho¬ 
nour to him as the head of that body of which we are all 
members. That the word mnwia is not meant to denote 
any inward or fpiritual part of the Lord’s Supper, he 
thinks evident, becaufe the. fame word is ufed with regard 
to the cup and the table of idols, where no fpiritual part 
could be thought of, and in an argument which fuppofes 
* A plain ;in ^ do1 “ to be nothing.^ 

Account of T o this view of the nature and end of the Lord’s Sup- 

the Nature per, it muft appear no fmall objeftion, that “ he who eat- 
;mdEnd of et h and drinketh Unworthily is faid to be guilty of the 
the Lords an( l H ooc l 0 j the J_, or d, an J to eat and drink a judge- 

™ ‘ ment to himfelf, not difterriing the Lord's body .” No doubt 
it would be linful to eat and drink a mere memorial of 
Chrift’s death without ferious difpofitions; but we cannot 
conceive how a little wandering of the thoughts, which is 
all the unworthinefs which* the author thinks there can be 
on fuch an occafion, ffiould be a fin of fo deep a dye as to 
be properly compared with the guilt of tliofe who mur¬ 
dered the Lord of life. Ocher divines therefore, feeling 
the force of'this and fimilar objedlions, fleer a middle 
15 courfe between the mere membrialift and the advocate for a 
And others, real facrifice in the holy Eucharift, and infill that this rite, 
a feaft upos though no facrifice itfelf, is yet a feaft upon the one facri- 
uur Savi-^ fee offe: ed by Chrift and flain upon the crofs. The moll 
cucsfacm- llent patrons of this opinion have been Dr Cudworth, 
bifhop Warburton, and the pretent biftiop of Chefter; and 
they fupport it by fuch arguments as the following: 
“In thofe ages of the world when vidlims made fo 
great a part of the religion both of Jews and Gentiles, the 
iacrifiee was always followed by a religious feafting on the 
thing offered; which was called the feoff upon, or after the 


ceflarily have led them to confider that bread and wine as 
bearing the fame relation to his facrifice that the pafchal 
fupper bore to the pafchal facrifice. At that Jewifh feaft, it 
was the cuftom of every father of a family to break the un¬ 
leavened bread, and to give to every gueft a portion, faying, 
“ This is the bread of afflidtion, which our fathers did eat 
in the land of Egypta cuftom which, we may be fure, 
that Chrift, as father of his family, would religioufly ob- 
ferve. The apoftles knew well that they were not eat¬ 
ing the identical bread which their fathers did eat in 
Egypt, but the feaft upon the facrifice then offered in 
commemoration of their redemption from Egyptian bon-- 
dage ; and therefore when they faw their Mafter after fup¬ 
per break the bread again and give it to each of them, 
with thefe remarkable words, “ This is my body which is 
given for you, do this in remembrance of me,” they muft 
have concluded, that his meaning was to inflitute a rite 
which ftiould to the end of the world bear the fame relation 
to his facrifice that the pafchal fupper bore to the facrifice 
of the pafibver.. 

This inference, from the circumftances attending the in¬ 
ftitution, bifhop Warburton thinks confirmed by St Paul’s 
mode of arguing with the Corinthians, on their impiety 
and abfurdity in partaking both of the Lord’s table and 
the table of devils; for “ what (fays he) had the eaters of 
the facnfices to do with the partakers of the bread and 
wir.e in the Lord’s Supper, if the Lord’s Supper was not 
a feaft of the fame kind with their feafts ? If the three 
fealls, Jewiffi, Pagan, and Chriftian, had not one common 
nature, how could -the apoftle hive inferred that this in¬ 
tercommunity was inconfiftent? TV , cannot (fays he) 
drink the cup of the Lord and the-cup of devils; ye cannot 
be partakers of the Lord’s table and the table of devils. For 
though there might be impiety in the promifcuous ufe of 
Pagan and Chriftian rites of any kind, yet the inconfiflency 
arifes from their having a common nature, .and confequent- 
ly, as they had oppofite originals, from their deilroying 
one another’s effedts in the very celebration. Saciifices, 
and feafts upon facrifices, were univerfally confidered as fe¬ 
deral rites; and therefore the Lord’s table and the table of 
devils being both federal rites, thefame man could no more 

bs 
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Supper, be partaker of both, than he could at once engage to ferve 
Supple* both God and the devil. This is the apoftle's argument 
to the wife men, to whom he appeals ; and we fee that it 
turns altogether upon this poftulatum, that the Chriftianand 
Pagan feafts had the fame fpecific nature, or were both 
feafts upon facrifices. It this be admitted,'it is eafy to fee 
why St Paul deemed thofe who ate and drank unworthily 
guilty of the body and blood of the Lord ; for if the 
Lord’s Supper be a feaft upon his facrifice, it mud have 
been confidered as the means of conveying to the commu¬ 
nicants all the benefits of his death and paffion ; and the 
profanation of fuch a rite, by rendering his death ineffec¬ 
tual, might be fitly compared and juftly equalled to the 
enormous guilt of thofe by whom his blood was feed.” 
In reply to bilhop Hoadley’s remarks upon the word 
his brother bilhop obferves, that “ had the apoftle 
meant what the learned writer makes him to mean, he 
would doubtlefs have laid ko/v<»v/« iy.at< m to ratio, ‘ your 
communion in the body—your eating it jointly.’ St Paul 
(continues he) knew how to exprefs himfelf properly, as 
appears from a paffage in his epiftle to the Philippians, 
where, profeffedly fpeaking of the joint participation of a blef- 
ling, he ufes tbefe words, K&tvtwtct sic to eoayyiyiov, c your 
communion in the Gofpel.’ To the other remark, that 
no fpiritual part could be thought of iu the table of idols, 
becaufe an idol is faid by the apoftle to be nothing, bilhop 
Warburton replies, “ that by St Paul the Gentiles are faid 
to have facrificed to devils, and thofe who ate of fuch fa¬ 
crifices to have had communion with devils: now the de¬ 
vil (continues his Lotdfhip) was in St Paul’s opinion 
fomething.” But the inference which the apoftle draws 
from the acknowledged truth, that the cup of bleffing 
which we blefs is the communion of the blood of Chrift, 
and the bread which we break the communion of the bo¬ 
dy of Chrift, puts his meaning, our author thinks, be- 
f 1 Cor. x. yond all doubt. He fays f, that the partaking of one 
17* bread makes the receivers of many to.become . me body. 

A juft inference, if this rite be of the nature of a feaft upon 
the facrifice ; for then the communion of the body, and blood of 
Chrifl unites the receivers into one body by an equal dis¬ 
tribution of one common benefit. But if it be only a ge¬ 
neral commemoration of a deceafed benefadtor, it leaves 
the receivers as it found them, not one body, but many fe¬ 
lt, parate profeffors of one common faith. 

The ordi- Thus have we given fuch a view as our limits would 
nance n«t permit us to give, of the principal opinions that have been 
nnderftood re fp e< ffi n g the nature and end of the Lord’s Supper. 

' It is an ordinance which feems not to be generally under- 
ftood; though, being intended to Ihow forth the Lord’s 
death till he come, it is furely of fufficient importance to 
engage the attention of every lerious Chriftian. The moft 
confiderable Proteftant divines who have exprefsly written 
upon it are, Johnfon in his Unbloody Sacrifice; Codworth 
in his Difcourfe concerning the true Nature of the Lord’s 
Supper ; Hoadley in his Plain Account; and Warburton in 
his Rational Account. The notions of Cudworth and War¬ 
burton are the fame, and perhaps they differ not fo much 
from thofe of Johnfon as many readers feem to imagine. 
At any rate, the arguments by which Warburton fupports 
his dodtrine muft have fome force, fmee it is faid that 
Hoadley himfelf acknowledged they would be unanfwer- 
able, if it could, be proved that the death of Chrift was a 
real facrifice. 

SUPPLEMENT, in literature, an appendage to fupply 
what is wanting in a book. Books of various kinds require 
fuch an appendage ; but none fo much as a didlionary of 
.n ts and fciences, which, from the progreflive courfe of phy- 
lical feievsee, cannot be completed without it. 


SUPPORTED, in heraldry, a term applied to the up- Supported 
permoft quarters of a Afield when divided into feveral qtiar- II 
ters, thefe Teeming as it were fupported or fuftained by thofe UJ ^* n a g p ‘ l ’ 
below. The chief is faid to be fupported when it is cf two - v -«w 
colours, and the upper colour takes up two-thirds of it. In 
this cafe it is fupported by the colour underneath. 

SUPPORTERS, in heraldry, figures in an atchieve- 
ment placed by the fide of the ihicld, and Teeming to fup- 
port or hold up the fame. Supporters are chiefly figures 
of beafts : figures cf human creatures for the like purpofe 
are called tenants. 

SUPPOSITION, in mufic, is when one of the parts 
dwells on a note, while another part makes two or . mote 
leffer notes equivalent to it, by conjoint degrees. 

Suppofition is defined by a late author the ufing of two 
fucceffive notes, of the fame value as to time ; the one where¬ 
of, being a difeord, fuppofes the other a concord. 

The harmony, Mr Malcolm obferves, is always to be full 
on the accented paits of the bar or meafure ; but, on the 
unaccented, difeords, may tranfiently pafs, without any of¬ 
fence to the ear. This tranfient ufeof difeords, followed by¬ 
concords, make what we, after the French, call fuppofition. 

Concords by fuppofition are thofe where the continued 
bafs adds or fuppofes a new found below the fundamental 
bals ; whence fuch concords always exceed the extent of the 
odfave. Of thefe concords there are three forts, all which 
are concords of the feventh : the firft, when the added found 
is a third below the fundamental found ; fuch is the con¬ 
cord of the ninth : and if the concord of the ninth is 
formed by the mediant, added below the fenfible concord 
in the minor mode, then the concord is called the fuperfluous 
fifth. The fecond kind is, when the fuppofed found is a 
fifth below the fundamental found, as in the concord of the 
fourth or eleventh; and if the concord is fenfible, and the 
tonic be fuppofed, this concord is called the fuperfluous ft- 
venth. The third kind is that where the fuppofed found is 
below a concord of the diminilhed feventh : if it is a fifth 
below, i. e. if the fuppofed found be the mediant, the con¬ 
cord is called the concord of the fourth and fuperfluous fifth : 
if it is a feventh below, i. e. if the fuppofed found be the 
tonic, the concord is called the leffer Jixth and ftperjhmis fe- 
venth. 

SUPPOSITORY, a kind of medicated cone or ball, 
which is introduced into the anus for opening the belly. 

It is ufually compofed of common honey, mixed up with 
either foap or oil, and formed into pieces of the length and 
thicknefs of the little finger, only pyramidal. To the com- 
pofition is fometimes alfo added powder of fcammony, eu- 
phorbium, colocynthis, fait, aloes, <kc. according to the cafe 
of the patient. 

The fuppofitory was invented for the convenience of fuel! 
as have an averfion to the taking of clyfter ;; or to be ufed 
when the difeafe does not allow thereof. 

SUPPRESSION, in medicine, is generally ufed to figni- 
fy a retention of urine or of the menfes. 

SUPPURATION, the fecond way wherein an inflam¬ 
mation terminates ; being a conversion of the infpiffated 
blood and the firft adjacent parts, as the vefi’els and iat into 
pus or matter ; which diforder, when it has not yet found 
an opening, is generally called an abfeefs. 

SUPRACOSTALES, in anatomy. See Table of tie 
Muftles in Anatomy. 

SUPRALAPSARIANS, in theology, perfons who 
hold that Qod, without any regard to the good or evil 
works of men, has refolved, by an eternal decree, frpra lap. 
fum, antecedently to any knowledge of the fall of^Adam, 
and independently of it to fave fome and to damn others ; 
or in, other words, that God intended to glorify his jnfticc 
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Soprafpi- in the condemnation of fome, as well as his mercy in the fal- 
natuj vation of others ; and for that purpofe decreed that Adam 
_ ® t fhould necefi'arily fall, and by that fall bring himfelf and all' 

his offspring into a date of evetlafting condemnation. 

Thefe are alfo called antelapfaries, and are oppofed to fub- 
lapfaries and infralapfaries. 

According to the f ipralapfarians, the objeft cf predefti- 
nation is, homo creab'dh et labilis; and, according to the 
fublapfarians and infralapfarians, homocreatvs el lapfus. 

SUPRASPINATUS, in anatomy. See Table of the 
Mufcles in Anatomy. 

SUPREMACY, the fuperiority or fovereingty of the 
king. See Sovereignty. 

SUR, or Shur (anc. geog.), a defert of Arabia Petraea, 
extending between Paledine and the Arabian Gulph ; into 
■which the IiVaelites, after marching through the Red Sea, 
fird came (Exod. xv. 22.) Again (Numb, xxxiii. 8.), it is 
laid, that from the fea they went three days journey into the 
Wildernefs of Etham; whence fome conclude that Etham 
and Shur are the fame wildernefs ; or only differ as a part 
from the whole, Shur being the general name, and Etham 
that part of it lying neartft to the place of encampment of 
the fame name. We know fo little of the geography of thefe 
places that there is more room for deputation than for deci- 
fion. As to the route which the Ifraelites followed in their 
paffage through the Red Sea, Mr Bryant, we think, has 
given the mod fatisfadlory account in his late work on the 
Plagues of Egypt.—Shur is now called Corondel. 

SURAT, a city of lndoftan, belonging to Britain, on 
the weftern coaft of the peninfula, a little to the northward 
of Bombay, and about 16 miles up the river Tappee. It is 
but of modern date, and is a mod remarkable inftance of 
the power of trade to bring wealth and population to any 
l'pot where it can be brought to fettle. Towards the mid¬ 
dle of the lad century this place was only the refort of a 
few merchants, who, under the Ihelter of an old infignificant 
cadle, laid the fird foundations of a city now almod as large 
and fully as populous as London within the walls, and con¬ 
taining many fine buildings of Indian architecture, which 
is partly Gentoo and partly Morifque. Thofe of the great- 
ed note are fo contrived, that the gateway is defenfible 
againd any fudden irruption of a few armed men. The pri¬ 
vate apartments lie backwards for the conveniency of the 
women, of whom the Moors are remarkably jealous. They 
are fond of having one room, in the midd of which a foun¬ 
tain keeps playing, and which, by its noife, lulls them to 
fleep, and refrefhes the room by its coolnefs} but thus a 
damp is produced, which would be very dangerous to Euro¬ 
peans. They have alfo generally a faloon with fountains 
playing in it, which with the variegated flower-beds, in 
which they are very curious, makes a beautiful profpeft. 
During the intenfe heats of dimmer they have country re¬ 
tirements a little way out of town, where they refide, or go 
in parties to amufe themfelves. 'The dreets are irregularly 
laid out but have one property which renders it agreeable 
to walk in them, viz. that a competent width being left at 
bottom, the upper doiies of the houfes project over one an¬ 
other infuch a manner, that people may with eafe converfe 
from them ; by which means the dreet is agreeably ftiaded, 
at the fme time that a proper ventilation is not impeded, 
but rather promoted. The drops, notwithdanding the vad 
trade carried on in this great and populous city, have a 
very mean appearance, owing to the dealers keeping their 
goods In warehoufes, and felling by famples. . 

No place is better fupplied with proviflons than the city 
of Surat while its communication with the country remains 
©pen. Be fide5 the unbounded importation, by which every 


article is brought here in great abundance, the natural pro- Sunt, 
du&ions of the foil are excellent, though lefs cheap than In 
other parts of India, as at Bengal efpecially; yet in that 
place, though the cattle and poultry are bought originally 
at a very low rate, they turn out very dear by the time they 
are fed for the table. Here, however, all kinds of eatables 
may be had at a reafonable price, ready, for immediate ufe, 
and as good as can be found anywhere. The wheat of Su¬ 
rat is famous all over India for its Angular fubdance, white - 
nefs, and tade ; and its fallads and roots are likewife of an 
excellent quality. There are alfo many kinds of wild-fowl 
and other game to be had at an eafy rate ; but for wines-' 
and fpirituous liquors they depend modly on importation. 

Surat was furrounded with a wall in fhort time after if 
had affumed the form of a town. The fortification, how- 
ever, was meant only to prevent the incuriions of the Mah- 
rattas, who had twice pillaged it; fo that the place was by 
no means capable of handing any regular fiege. Even the 
cadle appears but a poor defence, being mounted with can¬ 
non here and there, without any order, or without any¬ 
thing like an attempt towards military architecture. 

In this city, before the Ead India company became in- 
veded with the pofieffion of Bombay, was the prefidency of 
their affairs on the wedern coaft. For this purpofe they 
had a fadtory edablifhed there with great privileges by the 
Mogul government; and even after the prefidency was eda¬ 
blifhed at Bombay, they continued a fadtory here at one cf 
the bed houfes in the city; which yet not being fpacious 
enough to contain their effedts, they hired another at fome 
didance from it, and nearer the water-fide, which was called 
the new fadtory. In the mean time, the city flourifhed, and 
became the centre of all the Indian trade, being much more 
frequented for the fake of foreign merchandize than for ei¬ 
ther the natural produdlions or manufadtures of the country, 
though they alfo made a confiderable part of its commerce. 

In fhort, there was fcarce any article of merchandize but 
what was to be found at all times in Surat, almod as readily 
as in London itfelf. While the Mogul government was in 
its vigour, there was fuch a fhow of judice kept up, as in¬ 
duced merchants of all religions and denominations to taker 
up their refidence in the city. The Gentoos efpecially re- 
forted thither, in order to avoid the oppreffions of their own 
government. Great care indeed was taken that no very fla¬ 
grant adts of opprefiion fhould be committed ; fo that, in 
what fometimes happened, appearances were at lead kept 
up; and the oppreffions of government were chiefly owing 
to the animofities and rivalfhip of the merchants themfelves. 

As an indance of the great extent to which commerce was 
pufhed in Surat, we (hall here quote from Mr Grofe, what 
is faid by Captain Hamilton of a merchant named Abdulga- 
four, viz. “ That he drove a trade equal to the Ead India 
company : for he had known him fit out in a year above 
20 fail of fhips between 300 and 800 tons, none of which 
had lefs of his own dock than L. 20,000, and fome of them 
L. 25,000. After that foreign dock was fent away, it 
behoved him to have as much more of an inland dock for 
the following year’s market.’* On the deceafe of this mer¬ 
chant, the government feized on a million of his money $ and 
his grandfon was not only deprived of all that he poiTeffed, 
but barbaroufly murdered through the envy and treachery of 
his brother-merchants, and the rapacity of the governor. 

The city of Surat was taken and ruined by the Portu* 
guefe in 1520; and it was not till after this misfortune 
that it became fuch a celebrated emporium. All the In¬ 
dian merchants who had been accudomed to trade thither 
contributed to re-edablifh it; but it was not till near a cen¬ 
tury after that it became the general ftaple of Indian and 

European 
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$urat, European merchandize; when the Dutch appearing in the SURCINGLE) a girdle wherewiih the clergy of the £> l; 

Surcharge. Indian ocean, had deprived the Portuguefe of all their con- church of England ufually tie their caffocks. See Gir- 
quells on that coaft, and almoil entirely ruined their trade, dle. 

The Englilh eftablilheda fadlory here in 1609, the Dutch in SURCOAT, a coat of arms, to be worn over body ar- 
1616, and the French in 1665. In procefs of time, the raour. 

Indian feas being greatly infefted by pirates, a naval officer The furcoat is properly a loofe thin taffety coat, with 
was appointed by the Mogul to keep them in awe. This arms embroidered or painted on it. Such as is worn by 
officer was named Siddee (a) Muffoot, who had been chief of heralds, anciently alfo ufed by military men over their ar- 
an Ethiopian colony fettled at Rajapore. Here he had col- monr to diftinguifli themfelves by. 

ledbed fome veffels of confiderable force, and carried on feme SURD, in arithmetic and algebra, denotes any number 
trade, till he was difpoffeffed by the Mahrattas ; upon which or quantity that is incommenfurable to unity : otherwife 
he repaired to Bombay, and afterwards to Surat, where he called an irrational number or quantity . See Algebra, 
was appointed admiral on that ftation to the Mogul, with a Part I. Chap. IV. 

yearly revenue of about L. 36,000 Sterling. Though he SURETY, in law, generally fignifies the fame with 
had no power, independent of the marine, he feized on Bail. 

the Caftle, encroached on the town, and appropriated to SURF, is a term ufed by feamen to exprefs a peculiar 
himfelf a third part of its revenues, under pretence of ar- fwell and breaking of the fea upon the fhore. It fometimes 
rears due in his appointed revenue. Another third was paid forms but a fingle range along the Ihore, and at others three 
to the Mahrattas, to prevent their depredations upon trade or four behind one another extending perhaps half a mile 
in the open country ; but they, not fatisfied with this fti- out to fea. The furf begins to affiune its form at fome di- 
pulation, watched an opportunity to plunder the town, fiance from the place where it breaks, gradually accumula- 
which was kept in fubjedtion by Siddee Muffoot till his ting as it moves forward till it gain, not uncommonly, in 
death, which happened in 1756. places within the limits of the trade-winds, a height of iy 

Siddee Muffoot was fucceeded by his fon, who foon ren- or zo feet, when it overhangs at top, and falls like a cafcade 
dered himfelf very difagreeable to the inhabtants. In 1758 with great force and a prodigious noife. Countries where 
the Englifh fadlory was greatly oppreffed by him, and the furfs prevail require boats of a particular confirmation very 
black merchants treated ftill worfe ; on which the latter ap- different from the greater part of thofe which are built in 
plied to Mr Ellis the Englifh chief at that time, defiring Europe. In fome places furfs are great at high, and in 
him to recommend it to the prefidency of Bombay to take others at low water; but we believe they are uniformly molt 
the caftle by force out of the hands of the ufurper. This violent during the fpring-tides. 

propofal proving agreeable, Admiral Pococke, who was then It is not eafy to affign the caufe of furfs. That they are 
with hisfquadron at Bombay, readily concurred in fupport- affedled by the winds can hardly be queftioned ; but that 
ing the expedition. The enterprize was conducted with they do not proceed from the immediate operation of the 
fuccefs; and Captain Maitland the condudtor took poffeffion wind in the places where they happen, is evident from this 
of the caftle with its revenue in name of the Eaft India circumflance, that the furf is often highelt and mod violent 
company, who were confirmed in the government by grants where there is lead wind, and vice verfa. On the coaft of 
from the Mogul. Sumatra the higheft are experienced during the fouth-eaft 

SURCHARGE of the Forest, is when a commoner monfoon, which is never attended with fuch gales as the 
puts more beads in the foreft than he has a right to. See north-weft. As they are mod general in the tropical lati- 
Forest. tudes, Mr Marfden, who feems to have paid much attention 

Surcharge of Common, is a difturbance of common of to the fubjedt, attributes them to the trade-winds which 
pafture, by putting more cattle therein than the pafture and prevail at a diftance from fhore between the parallels of 30 
herbage will fuftain, or the party hath a right to do. This degrees north, and fouth whofe uniform and invariable ac- 
injury can only happen where the common is appendant or tion caufes along and conftant fwell, that exifts even in the 
appurtenant and of courfe ;limitable by law; or where, calmeft weather, about the line, towards which its direftion 
when in grofs, it is exprefsly limited and certain ; for where tends from either fide. This fwell, when a fquall happens 
a man hath common in grofs, fans nombre, or without flint or the wind frefhens up, will for the time have other fub- 
he cannot be a furcharge. In this cafe indeed there mull fldiary waves on the extent of its furface, breaking often in a 
be left fufficient for the lord’s own beads. diredtion contrary to it, and which will again fubfide as a 

The ufual remedies for furcharging the common are by calm returns, without having produced on it any perceptible 
the lord’s diftraming the furplus number, or by his bring- effedl. Sumatra, though not continually expofed to the 
ing an adlion of trefpafs, or by a fpecial adtion on the cafe, fouth eaft trade-wind, is not fo diftant but that its influence 
in which any commoner may be plaintiff. The ancient and may be prefumed to extend to it; and accordingly at Poolo 
mod effedlual method of proceeding is by writ of admea- Pefang, near the fouthern extremity of the ifland, a conftant 
furement of pafture. foutherly fea is obferved, even after a ftrong north-weft wind. 

Writ of Second Surcharge, de fecunda fuperoneratione, is This inceffant and powerful fwell rolling in from an ocean, 
given by the ftatute of Weftm. 2. 13 Edw. I. cap. 8. when, open even to the pole, feems an agent adequate to the pro- 
after the admeafurement of pafture hath afeertained the digious effedts produced on the coaft; whilft its very fize 
right, the fame defendant furcharges the common again; contributes to its being overlooked. It reconciles almoft all 
and thereby the fheriff is diredled to inquire by a jury whe- the difficulties which the phenomena feem to prefent, and in 
ther the defendant has in fadt again furcharged the common ; particular it accounts for the decreafe of the furf during the 
and if he has, he fhall then forfeit to the king the fupernu- north-well monfoon, the local wind then counteradling the 
merary cattle put in, and alfo fhall pay damages to the operation of the general one; and it is corroborated by an 
plaintiff. obfervation, that the furfs on the Sumatran coaft ever begin 

to 


(a) When the Abyffinian (laves are promoted to any office under the Mogul government, they are called Siddees , 
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Ssufacs, i.o h’ -.tk at their iouthern extreme, the motion of the fwell 
not being perpendicular to the direflion of the fhorei' This 
explanation of the phenomena is certainly plaufible (but, as 
the author candidly acknowledges, objections inay be urged 
to it. The trade-winds and the fwell occafioned by them 
are remarkably fteady and uniform ; but the furfs are much 
the reverfe. How then comes an uniform caufe to produce 
unfteady effects ? 

In the opinion of our author it produces no unfteady ef¬ 
fects. The irregularity of the furfs, he fays, is perceived 
only within the remote limits of the trade-winds. But the 
s equatorial parts of the earth performing their diurnal revolu¬ 

tion with greater velocity than the reft, a large circle being 
deferibed in the fame time, the waters thereabout, from the 
llronger centrifugal force, may be fuppofed more buoyant 
to feel lefs re draint from the fluggifh principle of matter ; 
to have lei's gravity ; and therefore to be more obedient to 
external impulfes of every kind, whether from the winds or 
any other caufe. 

SURFACE. See Superficies. 

SURFEIT, in medicine, a ficknefs with a fenfation of a 
load at the ftomach, ufually proceeding from fome error in 
diet, either with regard to the quantity or quality of the 
food taken. Sometimes, however, a furfeit is only a ple¬ 
thora from indolence and full but improper feeding ; in 
which cafe perfpiration is defective ; and eruptions form 
themfelves on the fkin. 

A furfeit from animal food, as mufcles, putrid flefti, &r. 
is belt remedied by the ufe of vegetable acids, which may 
be taken diluted with water, a vomit being premifed, and 
this evert though a vomiting and purging both attend. 

When an excefs of feeding is the caufe, the primas vix 
being evacuated, and the nature of the plethora attended to, 
that the load may be properly evacuated, the indication of 
cure will be, to recover the perfpiratory difeharge, confident 
with which diuretics may be ufed in preference to medicines 
which produce any other evacuation. 


Surfeit, in farriery. See Farriery, $ xix. Surfeit 

SURGE, in the fea language, the fame with’ a wave. il 
See Wave. . . . 

SURGEON, or. Chirurgeon, one that profefles the art 
of Surgery. 

In England there are two diftinCt companies of furgeons 
now occupying the-fcience or faculty of furgery ; the one 
company called barbers, the other furgeons , which latter are 
not incorporated.—The two are united to fue, and be fned, 
by the names of mailers or governors and commonalty of 
the myftery of barbers and furgeons of London. 32 H. VIII. 
c. 42. 

No perfon ufing any barbery or (having in London, fhall 
occupy any furgery, letting of blood, or other matter ; 
drawing of teeth only excepted. And ho perfon ufing the 
myftery or craft of furgery Ihall occupy or exercife the feat 
or craft of barbery, or (having, neither by himfelf, nor 
any other for his ufe. 32 H. VIII. t. 42. 

By the fame ftatute, furgeons are obliged to have figns at 
their doors. 

The French chirurgeons being refufed to be admitted in¬ 
to the univerfitiet (notwithftanding that their art makes a 
branch of medicine), on pretence of its bordering a little on 
butchery or cruelty,, affociaied themfelves into a brother¬ 
hood, under the prote&ion of S. Cofmus and S. Damian : 
on which account, according to the laws of their inftitution, 
they are obliged to drefs, and look to wounds gratis the firft 
Monday of each month. 

They diftinguifh between a chirurgeon of the long robe 
and a harber-chirurgeon. The firft has ftudied phyfic, and 
is allowed to wear a gown. The (kill of the other, befides 
what relates to the management of the beard, is fuppofed to 
be confined to the more Ample and eafy operations in chi- 
rurgy ; as bleeding, tooth.drawing, &c. 

They were formerly diftinguilhed by badges : thofe of 
the long gown bore a cafe of inftruments; the barber, a 
bafon. 
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T HAT part of medicine which treats of difeafes to be 
cured or alleviated by the hand, by inftruments, or 
by external applications. 

Chap. I. Hijiory of Surgery. 


Surgery 

early 

praeftifsd. 


Hiftory of 


That furgery was coeval with the other branches of 
medicine, or perhaps antecedent to any of them, will not 
admit of doubt. The wars and contentions which have 
taken place among mankind almoft ever fince their creation, 
neceflarily imply that there would be occafion for furgeons 
at a very early period ; and probably thefe external injuries 
would for Tome time be the only difeafes for which a cure 
would be attempted, or perhaps thought practicable.—In 
the facred writings we find much mention of balfams, parti¬ 
cularly the balm cf Gilead, as excellent in the cure of wounds; 
though at the fame time we are informed that there were 
fome wounds which this balfam could not heal. 

Concerning the furgery practifed among the Egyptians, 
Jews, and Afiatic nations, we know little or nothing. The 
Greeks were thofe from whom the art defeended to 


.j amof) _were tnoie from whom the art clelcended to us, 

thcGreeL, though they confeffedly received it from the eaftern nations. 

The firft Greek furgeons on record are .Efculapius and his 
fons Podalirius and Machaon. ALfculapius flourifhed about 
50 years before the Trojan war;- and his two fons diftin- 
2 


guiftied themfelves in that war both by their valour and (kill H; » r 
in curing wounds. This indeed is the wh,ole of the medical 
(kill attributed to them by Homer ; for in the plague which 
broke out in the Grecian camp, he does njt mention their 
being at all confulted. Nay, what is ftill more ftrange, tho’ 
he fometimes mentions his heroes haffog their bones broke, 
he never takes notice of their being reduced or cured by any 
other than fupernatural means; as in the cafe of iEneas, 
whofe thigh-bone was broken by a ftone caft at him by Dio- 
med. The methods which thefe two famous furgeons ufed 
in curing the wounds of their fellow-foldiers feems to have 
been the extracting or cutting out the darts which inflicted 
them, and applying emollient fomentations or ftyptics to 
them when neceflary: and to thefe they undoubtedly attri¬ 
buted much more virtue than they could poffibly poffefs ; 
as appears from the following lines, where Homer deferibes 
Eurypylus as wounded and under the hands of Patroclus, 
who would certainly practile according to the directions of 
the furgeons. 

Patroclus cut the forky fteel away ; 

Then in his hand a bitter root he bruis’d 

The wound he walh’d, the ftyptic juice infus’d. 

The clojing JleJh that inftant ceas’d to glow ; 

The wouud to torture, and the blood to flow. 


Till 
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Hiftory. Till the days of Hippocrateswe know very little of what 
was the practice of the Greek furgeons. From him, how¬ 
ever, we learn, that the pradtice of blood-letting, cupping, 
and {aerification, was known to them; alfo the ul'e of warm 
and emollient fomentations, iffues made with hot irons, pef- 
faiies, injections, fumigations, &c. Hippocrates alfo gives 
directions with regard to fraCiures, luxations, ulcers, fiftulas. 
He directs the extenfion, reduction, bandages, and fplints, 
proper to be ufed in fraCiures and luxations of different 
bones, with feveral machines to increafe the extenfion when 
neceffary. He directs the laxity and tightnefs of the ban¬ 
dages ; the intervals for unloofing and binding them on 
again ; the pofition and repofe of the fraCtured member, and 
the proper regimen ; and he mentions the time when a cal¬ 
lus is ufually formed. He treats alfo of fraCiures of the 
fkull, and the method of applying the trepan. In his treat¬ 
ment of ulcers, he fpeaks of reducing fungous flelh by means 
of efeharotics, fome of which are alum, nitre, verdigrife, 
quicklime, &c. 

In the time of Ptolemy Philopater of Egypt, medicine, 
all the branches of which had hitherto been praCtifed by 
the fame perfon, was now divided into three, viz. the diete¬ 
tic, pharmaceutic, and furgical ; from which time to the 
prefent, furgery has continued to be reckoned a diflindt pro- 
iefiion from medicine, though very improperly, in the opi- 
, nion of the belt authors. 

? Among the Surgery appears not to have exifted in Rome, notwith- 
Remans, Handing the warlike genius of the people, for more than 
500 years. Archagathus, a Greek, was the firfl profeffor of 
that art in the city ; and fo frequently employed the knife, hot 
* irons, and other cruel methods of cure, that he was brand¬ 

ed with the opprobrious title of carnifex, and expelled the 
city, where no phyfician or furgeon of eminence again made 
his appearance for 180 years. At this time Afclepiades 
undertook the profeffion of medicine j but feems to have 
dealt little in furgery. Neither have we any thing of im¬ 
portance on that fubjeCt till the time of Celfus, who flourifli- 
ed during the reigns of Auguffus and Tiberius.-—In his 
furgery, all the improvements from Hippocrates to his own 
days are collected ; the mofl minute and trifling difeafes are 
not omitted. An eminent furgeon, of the moderns, em¬ 
phatically exhorts every perfon in that profeflion “ to keep 
Celfus in his hands by day and by night.” He deferibes 
the (igns of a fraCtured fkull, the method of examining for 
the fraCture, of laying- the fkull bare by an inciiion in the form 
of die letter X, and afterwards of cutting away the angles, 
and of applying the trepan, with the figns of danger and of 
recovery. He obferved, that fometimes, though very rare¬ 
ly, a fatal concufli rn of the brain might happen, the blood- 
veffels within the fkull being burfl, yet the bone remaining 
entire. After the operation of the trepan, fponges and 
cloths wetted with vinegar, and feveral other applications, 
were made to the head ; and, throughout, fevere abftinence 
was enjoined. In violent fraCiures of the ribs, he ordered 
venefeCtion ; low diet; to guard againfl all agitation of the 
.mind, loud fpeaking, motion, and every thing that might 
excite coughing or fneezing. Cloths wetted with wine, roles 
and oil, and other applications, were laid over the fraCture. 
The cure of fraCiures, in the upper and lower extremities, 
he faid were nearly alike ; that fraCiures differ in degree of 
violence and danger, in being fimple or compound, that is, 
with or without a wound of the flefli, and in being near to 
the joint. He direCts the extenfion of the member by af- 
fiftants ; the rcduClion, by the furgeon’s hands, of the frac¬ 
tured bones into their natural fituation ; and to bind the 
fraClured part with bandages of different lengths, previoufly 
dipped in wine and oil: on the third day belli bandages 


are to be applied, and the fractured member fomented with Hiflory. 
warm vapour, efpecially during the inflammation. Splints, 
if neceffary, are to be applied, to retain the bones in a fixed 
pofition. The fraClured arm is to be fuipended in a broad 
fling hung round the neck: the fraClured leg is to be in- 
doled in a kind of cafe, reaching above the ham, and ac¬ 
commodated likewife with a fupport to the foot, and with 
flraps at the fide, to keep the leg Heady : in the fraCtured 
thigh-bone, the cafe is to extend from the top of the hip to 
the foot. He deferibes the method of treating compound 
fraCiures, and of removing fmall fragments of fplinters of 
bones ; and the manner of extracting darts. In luxations 
of the {boulder, he mentions feveral methods of giving force 
to the extenfion, and of replacing the diflocated bone. 

One method fimilar to that of Hippocrates was, to fufpend 
the patient by the arm; the fore-part of the flioulder, 
at the fame time, relting upon the top of a door, or any 
other fuch firm fulcrum. Another method was to lay 
the patient fupine, fome afliflants retaining the body in 
a fixed pofition, and others extending the arm in the con¬ 
trary direction; the furgeon, in the mean time, attempting, 
by his hands, forcibly to reduce the bone into its former place. 

If a large inflammation was expeCted to enfue after a 
.wound/ it was fuffered to bleed for fome time, and blood 
was drawn from the arm. To wounds accompanied with 
confiderable haemorrhagy, he applied a fponge wet in vine¬ 
gar, and conftant prefiure : If neceffary, on account of the 
violence of the hasmorrhagy, ligatures were made round the 
veffels, and fometimes foe bleeding orifice - was feared up 
with the point of a hot iron. On the third day frefh drei- 
fings were .applied. In confiderable contufions, with a 
fmall wound of foe flefh, if neither blood-veffels ,nor nerves 
prevented, the wound was to be enlarged. Abflinence and 
low diet, upon all fuch accidents, were preferibed ; cloths wet 
with vinegar, and feveral other applications, were to be ap¬ 
plied to the inflamed part. He oblerves, foatfrefh yvounds 
may be healed without compound applications. In ex¬ 
ternal gangrene, he cut into foe found flefh; and when the 
difeafe, in fpite of every effort, fpread, he advifed amputa¬ 
tion of foe member. After cutting to the hone, the flefh 
was foen feparated from it, and drawn back, ip order tO' 
fave as much flefh as poflible to cover foe extremity of the 
bone. Celfus, though extremely diffufe in the defeription 
of furgical difeafes, and of various remedies and external ap¬ 
plications, treats flightly of the method of amputating j. 
from which, comparing his treatile with the modern fyflenis, 
we might infer that foe operation was then feldomer praC¬ 
tifed than at prelent. He deferibes the fyrnptoms of that 
dangerous inflammation the carbuncle, and directs, immedi¬ 
ately to burn, or to corrode the gangrened part. To pro¬ 
mote foe fuppuration of abfeefles, he orders poultices of 
b.irley-meal, or of marflimallows, or the feeds oflinfeed and. 
fenugreek. He alfo mentions the compofidons of feveral 
repellent cataplafms. In the eryfipehu, he applies cerufe,, 
mixed with foe juice of folanum or nightfhade. Sal ammo¬ 
niac was fometimes mixed with his plafiers. 

He is very minute in deferibing difeafes of the eyes, .ears,, 
and teeth, and in preftribing a multitude of remedies and 
applications. In inflammation of the eyes, he enjoined ab- 
itinence and low diet, reft, and a dark room : if the inflam¬ 
mation was violent, with great pain, he ordered venefedtiou, 
and a purgative ; a fmall poultice of fine flower, faff on, 
and the white of an egg, to be laid to the forehead to fup- 
prefs the flow of pituita ; the foft infide of warm wheat 
bread dipped in wine, to be laid to the eye ; poppy and 
rofes were alfo added to his collyriums, and various ingre¬ 
dients too tedious to enumerate. In chronic watery de< 

fluxions 
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Hidory. fusions of the eyes, he applied aftringents, cupped the tem- In the year 500 flouriflied Aetius, in whofe works we Hiftory. 
pies, and burnt the veins over the temple and forehead, meet with many obfervations omitted by Celfus and Ga- 
He couched cataradls by depreffing the cryftalline lens to len, particularly on the furgical operations, the difeafes of 
the bottom of the orbit. Teeth, loofened by any accident, women, the caufe of difficult labours, and modes of delivery, 
lie direfts, after the example of Hippocrates, to be fattened He alfo takes notice of the dracunculus, or Guinea worm, 
with a gold thread to thofe adjoining on each fide. Pre- Aetius, however, is greatly excelled by Paulus Egineta, 
vious to drawing a tooth, he ordered the gum to be cut who flourifhed in 640; whofe treatife 00 furgery is (uperior 
round its neck ; and if the tooth was hollow, it was to be to that of all the other ancients. He dbedts how to extract 
filled with lead before extradition, to prevent its breaking by darts; to perform the operation fometiines required in 
the forceps. He defcribes not only the inflammation, but dangerous cafes of rupture or hernia. , He treats alfo of 
likewife the elongation, of the uvula : he alfo defcribes the aneurifm, Galen, Paulus, and all the ancients, fpeak only of 
polypus, and fome other difeafes affedting the nofe. one fpecies of aneurilm, and define it to be^ “ a tumor 

He defcribes feveral fpecies of hernias or rupture, and the arifing from arterial blood extravafated from a ruptured 
manual affiftance required in thofe complaints. After the artery.” The aneurifm from a dilatation of the artery is a 
return of the inteftines into the abdomen, a firm comprefs diicovery of the moderns. In violent inflammations of the 
was applied to that part of the groin through which they throat, where immediate danger of fuffocation was tfireaten- 
protruded, and was fecured by a bandage round the loins, ed, Paulus performed the operation of bronchotomy; In 
In fome cafes, after the return of inteftinal ruptures, he di- obflinate defluxions upon the eyes, he opened the jugular 
minifhed the quantity of loofe fkin, and formed a cicatrix, veins. He defcribes the manner of opening the arteries be- 
fo as to contradl over the part, to render it more rigid and hind the ears in chronic pains of the head. He wrote alfo 
capable of refilling. He defcribes various difeafes of the upon midwifery. Fabricius ab Aquapendente, a celebrated 
genital parts, the hydrocele or dropfy of the icrotum, a furgeon of the 16th century, has followed Celfus and Paulus 
difficulty of urine, and the manner of drawing off the as text-books. 4 

water by a catheter; the figns of (lone in the bladder, . From the time of Paulus Egineta to the year 900, no Amongthc 
and the method of founding or feeling for that ftone. writer of any confequence, either on medicine or furgery, Arabians. 
Lithotomy was at that time performed by introducing two appeared. At this time the Arabian phyficians Rhazes 
fingers into the anus; the ftone was then preffed forward and Avicenna revived in the eaft the medical art, which, 
to the perinseum, and a cut made into the bladder; and by as well as others, was almoft entirely extinguiflied in the 
the finger or by a fcoop the ftone was extra&ed. He de- weft. Avicenna’s Canon Medicine, or General. Syftem of 
1'cribes the manner of performing this operation on both the Medicine and Surgery, was for many ages celebrated through 
fexes, of treating the patient, and the figns of recovery and ali the fchools of phyfic. It was principally compiled from 
of danger. the writings of Galen and Rhazes. The latter had corredt- 

Celfus diredled various corrofive applications and injec- ly defcribed the fpina ventofa, accompanied with an enlarge- 
tions to fiftulas ; and, in the laft extremity, opened them to ment of the -bone, caries, and acute pain. In difficult la¬ 
the bottom witli a knife, cutting upon a grooved inftrument hours, he recommends the fillet to aflift in the extradlion of 
or condu&or. In old callous ulcers, he made a new wound, the foetus; and for the fame purpofe, Avicenna .recommends 
by either cutting away the hard edges, or corroding them -the forceps. He defcribes the compofition of feveral 
with verdigrife, quicklime, alum, nitre, and with fome cofmetics to polifh the fkin, and make the hair grow, or 
vegetable efcharotics. He mentions the fymptoms of caries fall off. 

in the bone ; diredts the bone to be laid bare, and to be -Netwithftanding this, however, it was p.ot till the time of 
pierced with feveral holes, or to be burnt or rafped, in order Albucafis that furgery came into repute among the Ara- 
to promote an exfoliation of the corrupted part; afterwards bians. Rhazes complains of their groft ignorance, and that 
to apply nitre and feveral other ingredients. One of his the manual operations were performed by the phyficians’ 
applications to a cancer was auripigmentum or arfenic. He feivants. Albucafis enumerates a tremendous lift of opera- 
diredts the manner of tapping the abdomen in afcites, and tions, fufficient to fill us with horror. The hot iron and 
of drawing blood by the lancet and cupping-glaffes. His cauteries were favourite remedies of the Arabians; and, in 
cupping-glaffes feem not to have been fo convenient as the inveterate pains, they repofed, like the Egyptians and 
modern : they were made either of brafs or horn, and were eaftern Afiatics, great confidence in burning the part. He 
unprovided with a pump. He cured varicofe veins by defcribes accurately the manner of tapping in afcites; men- 
uftion or by incifion. Ke gives diredlions for extradling tions feveral kinds of instruments for drawing blood ; and 
the dead foetus from the womb, in whatever pofnion it has left a more ample and correft delineation of furgical in- 
Ihould prefent; and, after delivery, to apply to the private ftruments than any of the ancients. He gives various ob- 
parts foft cloths wet in an infufion of vinegar and rofes. In ftetrical direftions for extrading the foetus in cafes of difli- 
Celfus’s works there is a great redundance and fuperfluity cult labour. He mentions the bronchocele, or prominent 
of plafters, ointments, efcharotics, collyriums, of fuppurating tumor on the nepk, which he tells us, was moll frequent 
and difeutient cataplafms, and external applications of every among the female fex. We are alfo informed by this 
kind, both fimple and compound : Perhaps, amongft the writer, that the delicacy of the Arabian women did not 
multitude, there are a few ufeful remedies now laid afide and permit male furgeons to perform lithotomy on females; 
negleded. but when neceffary, it was executed by one of their own 

The laft writer of confequence who flourilhed at Rome fex. 
was Galen, phyfician to the emperor Marcus Aurelius. His From the nth century to the middle of the j4th, the 
works are for the moft part purely medicinal; although hiftory of furgery affords nothing remarkable except the 
be wrote alfo on furgery, and made Commentaries on the importation of that naufeous difeafe the leprofy into Europe. 

Surgery of Hippocrates. He opened the jugular veins, Towards the end of the 15th century the venereal difeafe is 
and performed arteriotomy at the temples; directed leeches, faid to have been imported from America by the firll dif- 
fcarification, and cupping-glaffes, to draw blood. He alfo coverers of that continent. 

defcribed with accuracy the different fpecies of hernias or At the beginning of the 16th century, furgery was held 
ruptures. in contempt in Britain^ and was praftifed indifcriminately 
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Biftory. by barbers/farriers, and fow-gelders. Barbers and furgeons 
con ti nuet ], for 200 years after, to be incorporated in one 
company boih in London and Pairs. In Holland and fome 
parts of Germany, even at this day, barbers exercife the 
razor and lancet alternately. 

• It is within the laft three centuries that we Jiave gny .con- 
fiderable improvement in furgcry ; nor do we know of any 
eminent Britifh furgical writers until within the laft, 130 
years. “In Germany (fays Heifter) all the different,fur¬ 
gical operations, at the beginning even of the 18th century, 
were left to empirics; while regular practitioners were con¬ 
tented to cure a wound, open a .vein or an abfcefs, return a 
fraCtured of luxated bone ; but they feldom or never ventu¬ 
red to perform any of the difficult operations.” He alfo 
_ S fpeaks of their grots ignorance of the Latin language. 

Writers on The firft furgical work of the 16th century worthy of 
the^ifrth' 1 not ‘ ce ‘ s t ^ at °f J- Carpus. F. ab Aquapendente, an. Ita- 
century. ban, publifhed a Syftem of Surgery, containing a defcription 
of the various difeafes, accidents, and operations. Boerhaave 
p.ays this author the following compliment: IllefuperavU omnes 
et nemo ‘till baric difputat gloriam ; . omnilus polius qitam bocce 
carere pofi'umus. About the fame period, A. Parey, a French¬ 
man, made feveral important additions to furgery, particular¬ 
ly in his collection of cafes of wounds, fradfcures, and other 
accidents which occur during war. The ancients, who 
were ignorant of powder and fire-arms, are defective in this 
part of military furgery. Parey pretends to have in¬ 
vented the method of tying with a needle and ftrong filk- 
thread waxed the extremities of large arteries, after the 
amputation of a member. The ligature of the blood- 
veffels is, however, merely a revival of the ancient practice, 
which had fallen.-into difufe : Throughout the dark ages, 
tire hot iron, cauteries, and ftrong aftringents, were fubfti- 
tuted in its place* B. Maggius and. L. Botallus wrote on 
the cure of gunfhot wounds. J. A* Cruce wrote a fyftena 
6 of furgery. 

In the 17th. In the 17th century, furgery was enriched with feve- 
century. ra j fyftems, and with detached or mifcellaneous obferva- 
tions. The principal authors are, M. A. Severinus, V. 
Vidius, R. Wifeman, Le Clerc, J. Scultetus, J. Mangetus, 
C. Magatus, Spigellius, F. Htldanus, T. Bartholin, P. de 
Marchett. 

.. Since the commencement of the prefent century, furgery 
has been enriched with many valuable and important im¬ 
provement?, of the greateft part of which we have availed 
ourfelves in the conrfe of the following treatife. But as it 
would far exceed the limits of a work of this nature to enu¬ 
merate the names and writings offuch authors as have lived 
within the above period, and btfides, as it appears very 
unimportant to do fo, we fhall at once proceed to the next 
part of our fubjeCt. 

Chap. II. Of Wounds. 

Sect. I. Of Simple Wounds. 

The firfl thing to be confidered in the infpeClion of a 
wound is, whether it is likely to prove mortal or not. This 
knowledge can only be had from anatomy, by which the 
furgeon will be able to determine what parts are in¬ 
jured; and, from the offices which thefe parts are cal¬ 
culated to perform, whether the human frame can fubfift 
under fuch injuries. It is not, however, eafy for the mofl 
expert anatomift always to prognofiicate the, event with 
certainty ; but this rule be ought always to lay down to 
hfmfelf, to draw the mod favourable prognofis the cafe will 
bear, or even more than the rules of his art. will allow. 
This is particularly incumbent on him in fea-engagementsj 
Von, XVIII. 
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where the fieptence of death is executed asfoon as pronoun* 
ced, and the miferable patient is thrown alive into the fea, 
upon the furgeon’s declaring , Ids wound to be mortal. 

There are befides, many inftpnces on record, where wounds 
have healed, whjch the moft fkilful furgeons have deemed 
mortal. The following wounds may be reckoned mortal. 

1. Tliofe,.which .penetrate the cavities of the heart, and V.' 
all thofe wounds of the vifeeta where the large blood-veffels which arc 
are opened; becaufc their fituation . will not admit of pro- n ^ c ^ r ‘'-’ 
per applications to reftraiu the flux of blood. ° 

, 2. Thofe which obftruCt or entirely cut off the paffage 
of the nervous influence through the body. Such are 
wounds of the brain, cerebellum, medulla oblongata, and 
fpinal marrow; though the brain is fometirr.es injured, 
and yet the patient recovers. Wounds likewife of the 
fipalhblood-veffels within the brain are attended with great 
danger, from the effufed fluids prefling upon the brain. 

Nor is there lefs danger where the nerves which tend to the 
l^eayt are-wounded, or entirely divided ; for, after this, it is 
impqffible for the heart to continue its motion. 

3. All wounds which entirely, deprive the animal of the 
faculty of breathing. 

4. Thofe wounds which interrupt the courfe of the chyle 
to the heart; fuch are wounds of the receptacle of the chyle, 
thoracic duft, and iarger la&eals, &£. 

5..Thpre are other wounds which prove fatal if negle&ed 
and left to nature: fuch are wounds of the larger external 
blood-veffels, which might be remedied-by ligature. g 

In .examining wounds, the next confideration is, whether symptoms 
the parts injured are fuch as may be fuppofed to induce dan - of wounds 
gerous fymptoms,- either immediately or in fome time during in different^ 
the courfe of the cure. In order to proceed with any. ^ 
degree of certainty, it is neceffary to be well acquainted so y ' 
with., thefe fymptoms which attend injuries of the different * 

parts of the body. If the fkin only and part of the cellular 
iubftance is-divided, the firft confequence is an effufion of 
blood ; the lips of the wound retraCI, become tumefied, 
red, and inflamed, leaving a gap of confiderable widenefs 
according to the length and deepnefs of the wound. Be- ofwoun,!* 
fides, if a very confiderable portion of fkin and cellular fub- 0 f the fldn 
fiance is divided, a flight fever feizes the patient; the effufion and cellu- 
ofblogd in the mean time flops, and the wound is partly fill- lar fnb- 
ed up with a cake of coagulated blood. Below this cake, ft an=e - 
the frnall veffels pour forth a clear liquor, which in a fltort 
time is convened into pus (fee the articles Pus and Mu¬ 
cus). Below? this pus granulations of new flefh arife, the 
cake of coagulated blood looiens, a new fkin covers the 
place where tire wound was, a.id the whole is healed up ; 
only there remains a mark, called a cicatrix or fear, fiiowing 
where the injury had been received. IO 

All wounds are accompanied with a confiderable degree Of the 
of pain, efpecially when the inflammation comes on, though muffles, 
the divtfion reaches no farther than the fkin and cellular 
fubfiaDce. If the mufcular fibres are divided, the pain is 
much greater, becaufe the found part of the mufcle is 
firetched by the contraction of the divided part and the ac¬ 
tion of the antagonift mufcle, which it is now lefs fitted to 
bear. The wound alfo gaps much more than where the 
cellular fubfiance only is divided, infomuch that, if left to 
itfelf, the fkin will cover the mufcular fibres,. without any 
intervention of cellular fubftance ; and not only a very un- 
figbtly cicatrix remains, but the ufe of the mufcle is in fome 
meafure loll.—It the mufcle happens to be totally divided, 
its parts retraCf to a very confiderable diftance; and unlefis 
proper methods be -taken, the ufe of it is certainly loft ever 
afterwards. 

_ Wfiy a wound any confiderable artery happens to be d ir of the ar- 
Vided, the blood flows out with great velocity, and by teries 
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Simple ftarts; the patient foon becomes faint with lofs of blood ; 

Wo u nds. nor does (},£ hxmorrhagy flop until he faints away altoge¬ 
ther, when the ends of the divided veifel clofe by their na¬ 
tural contractility; and if as much vis vita ftill remains as 
is fufficientto renew the operations of life, he recovers after 
fome time, and the wound heals up as ufual. The part of 
the artery which is below the wound in the mean time be¬ 
comes ufelefs, and its fides collapfe, fo that all the infe¬ 
rior part of the limb would be deprived of blood, were it 
not that the fmall branches fent off from the artery above 
the wounded place become enlarged, and capable of carry¬ 
ing on the circulation. Nature alfo, after a wonderful man¬ 
ner, often produces new veffels from the fuperior extremity 
of the divided artery, by which .the circulation is carried on 
as formerly. However, the confequences of fuch a profufe 
hxmorrhagy may be very dangerous to the patient, by in¬ 
ducing extreme debility, polypous concretions in the heart 
and large veffels, or an univerfal dropfy. This happens 
efpecially where the artery is partially divided ; becaufe 
then the veifel cannot contraft in fuch a manner as to clofe 
the orifice : however, if the wound is but fmall, the blood 
gets into the cellular fubftance, fwelling up the member to 
an extreme degree, forming what is called a diffufcd aneurifm. 
Thus the hsemorrhagy foon ftops externally, but great mif- 
chief is apt to flow from the confinement of the extravafa- 
ted blood, which is found to have the power of diffolving 
not only the flefhy parts, but alfo the bones themfelves ; and' 
thus not only the ufe of the limb is entirely loft, but the 
patient is brought into great danger of his life, if proper 
afliftance be not obtained in a ftiort time. 

Of the li- Wounds of the ligaments, nerves, and tendons, are like- 
giiments, wife attended with bad confequences. When a nerve is en- 
iierves, and tirely divided, the pain is but trifling, though the confe- 
itntions. q uences are often dangerous. If the nerve is large, all the 
parts to which it is diftributed below the wound immediately 
lofe the power of motion and fenfation ; nor is it uncom¬ 
mon, in fuch cafes, for them to be feized with a gangrene. 
This, however, takes place only when all or the greateft 
part of the nerves belonging to a particular part are divided. 
If the fpinal marrow, for inltance, he divided near the head, 
the parts below foon lofe their adlion irrecoverably; or if 
the bundle of nerves palling out of the axilla be divided or 
tied, fenfation in the greateft part of the arm below will 
probably be loft. But though a nerve Ihould be divided, and 
a temporary palfy be produced, it may again reunite, and 
perform its former funftions. If a nerve be wounded only, in- 
ltead of being divided, the worft fymptoms frequently enfue. 
„ r , 13 , Wounds which penetrate the cavities of the thorax are 

Oi the tho- , . r- 

rax andthe always exceedingly dangerous, becaufe there is lcarce a pof- 
vifcera Ability of all the vifcera efcaping unhurt. A wound is 
which it known to have penetrated the cavity of the thorax princi- 
tonttins. j, a lly by the difcharge of air from it at each inipiration of 
the patient, by an extreme difficulty of breathing, coughing 
up blood, &c. Such wounds, however, are not always mor¬ 
tal; the lungs have frequently been wounded, and yet the 
patient has recovered.—Wounds of the diaphragm are al- 
moft always mortal, either by inducing fatal convulfions 
immediately, or by the afcent of the ftomacb, which the 
preffure of the abdominal mufcles forces up through the 
wound into the cavity of the thorax ; of this Van S.wieten 
gives feveral inftances.—Even though the wound does not 
penetrate into the cavity of the thorax, the very worft fymp¬ 
toms may follow. For if the wound defcends deeply among 
the mufcles, and its orifice lie 3 higher, the extravafated hu¬ 
mours will be therein collected, ftagnate, and corrupt infuch 
a. manner as to form various finufesand after having ero¬ 
ded the pleura, it may at length pafs into the cavity of the 
thorax. The matter having once found a vent into this cavity, 


will be continually augmenting from the difcharge of the ft- Simple 
nuous ulcer, and the lungs will at laft fuff-r by the furround- 'Wounds, 
ing matter. If, in cafes of wounds in the thorax, the ribs or 
fternum happen to become carious, the cure wi'l be extreme¬ 
ly tedious and difficult. Galen relates the cafe of a lad who 
received a blow upon his fternum in the field of exercife : 
it was firft negledted, and afterwards badly healed; but, 
four months afterwards, matter appeared in the part which 
had received the blow. A phyfician made an incifion into 
the part, and it was foon after cicatrized: but in a fhort 
time a new colleftion of matter made its appearance, and 
upon a fecond incifion the wound refufed to heal. Galen 
found the fternum carious ; and having cut off the difeafed 
part, the pericardium itfelf was obferved to be corroded, fo 
that the heart could be feen quite naked ; notwithftanding 
which, the wound was cured in no very long time. 

There is fometimes difficulty in determining whether the 
wound has really penetrated into the thorax or the abdo¬ 
men ; for the former defcends much farther towards the 
fides than at the middle. But as the lungs are almoft al¬ 
ways wounded when the cavity of the thorax is penetrated, 
the fymptoms arifing from thence can fcarcely be miftaken.. 
—Another fyinptom which frequently, though not always, 
attends wounds of the thorax, is an emphyfema. This is 
occafioned by the air efcaping from the wounded lungs, and 
infinuating itfelf into the cellular fubftance; which being 
pervious to it over the whole body, the tumour paffes from 
one part to another, till at laft every part is inflated to a fur- 
prifing degree. An inftance is given in the Memoirs of 
the Royal Academy, of a tumour of this kind, which on the 
thorax was eleven inches thick, on the abdomen nine, on the 
neck fix, and on the reft of the body four; the eyes were in 
a great meafure thruft out of their orbits by the inflation of 
the cellular fubftance ; and the patient died the fifth day. 

This was occafioned by a flab with a fword. 

Wounds of the abdomen are not lefs dangerous than of t h e 4 a b- 
thofe of the thorax, on account of the importance of the domenand 
vifcera which are lodged there. When the wound does not its vifcera.. 
penetrate the cavity, there is fome danger of an hernia be¬ 
ing formed by the protrufion of the peritoneum through 
the weakened integuments, and the danger is greater the 
larger the wound is. Thofe wounds which run obliquely 
betwixt the interftices of the mufcles often produce finuous 
ulcers of a bad kind. For as there is always a large quantity 
of fat interpofed everywhere betwixt the mufcles of the ab¬ 
domen, if a wound happens to run between them, the ex¬ 
travafated humours, or matter there cvlledted, not meeting 
with free egrefs through the mouth of the wound, often 
makes its way in a furprifing manner through the cellular 
fubftance, and forms deep finuofities between the mufcles ; 
in which cafe the cure is always difficult, and fometimes 
impoffible. 

If » large wound penetrates the cavity of the abdomen, 
fome of the vifcera will certainly be protruded through it 
or if the wound is but fmall, and clofed up with fat fo that 
none of the inteftines can be protruded, we may know that 
the cavity of the abdomen is pierced, and probably fome of 
the vifcera wounded, by the acute pain and fever, palenefs, 
anxiety, faintings, hiccough, cold fweats, and weakened 
pulfe, all of which accompany injuries of the internal parts. 

The mifchiefs which attend wounds of this kind proceed not: 
only from the injury done to the vifcera themfelves, but 
from the extravaiation of blood and the difcharge of the 
contents of the inteftines into the cavity of the abdomen; 
which, being of a very putrefcent nature, foon brino- on the 
moft violent diforders. Hence wounds of the abdominal 
vifcera are very often mortal. This, however, is not always- 
the cafe,, for the fmall inteftines have been totally divided, 

and 
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Simple and yet the patient has recovered. Wounds both of the 
Wounds, frnall and large inteftines have healed fpontaneouflv, even 
w htn they were of fuch magnitude that the contents of the 
inteltine was freely difehargea through the wound in it, and 
after part of the inteftine itlelf has been protruded through 
the wound of the integuments. 

When the mefentuy is injured, the danger is extreme, 
on account of the numerous veii'els and nerves fituated there. 
Wi ui.ds tif the liver, fpleen, and pancreas, are alfu exceed¬ 
ingly dangerous, although there aiefome inftances of the 
fpleen being cutout of living animals without any confider- 
ab'e injury. 

From the preceding account of the fymptoms attending 
woun is in the different parts of the body, the furgeon may 
be enabled to judge in fome meafure of the event ; though 
it mu ft always be remembered, th..t wounds, even thole 
which leemed to be of the flighted nature, have, contrary 
to all expectation, proved mortal, chiefly by inducing con- 
vulfions, or a locked jaw; fo that no certain prognoftic can 
be drawn on light of tecent wounds. We fhall now, how- 
ever, proceed to confider their treatment. 

Treatmei t For the cure of wounds, it has been already obferved, 
a£ wounds. [fiat ancients imagined balfams, the juice <f herb', &c. 

to be a kind of fpecifics. In after-ages, and in countries 
where balfams are not ealily to be procured, falves have been 
fubftituted in their place ; and even at this day there are ma¬ 
ny who reckon a falve or ointment eflentially neceffavy for 
healing the flighted cut. It is certain, however, that the 
cure of wounds cannot be efFected, nay, not even forwarded 
in the leaft, by ointments, unlefs in particular cafes or by 
accident. That power which the human frame has of re¬ 
pairing the injuries done to itlelf, which by pbyficians is 
called vis medicalrix naturx, is the foie agent in curing ex¬ 
ternal injuries ; and without this the moll celebrated balfams 
would prove ineffectual. When a wound has been made 
with a lharp inftrument, and is not extenlive, if it be imme¬ 
diately cleaned, and all the exiravafated blood fucked (a) 
out, it willalmoft always heal by the firft intention in a very 
Ihort time. Indeed the cutes pet formed by this fimple pro- 
cefs are fo furpriftng, that they would be incredible were we 
not allured of their reality by eye-witneffes. When this pro- 
cefs is either neglected or proves unfuccefsiul, there are three 
ftagss to be obferved in the cure of a wound : the fit ft, called 
digejlion, takes piece when die ends ol the wounded veflels con- 
trad themfelve?, ai d pour cut the liquor which is converted 
into pus. As foon as tl is appears, the fecond ft.ige, in which 
the flelh begins to groiv up, takes place ; and ;.s this pro¬ 
ceeds, the edges of the w uni acquhe a fine bluifh or pearl 
colour, which is that of the new fkin beginning to cover the 
wound as far as the flefh has filled it up. This procefs con¬ 
tinues, and the fkin advances from all fides towards the 
tentie, which is called the cicatrizing of the wound.. For 
the promoting of each of thefe proc.iii s, fevcrul ointments 
were fonticily much in vogue. But it is now found, that 
r.o ointment whatever is capable of promoting them ; and 
that it is only neceff.try to keep the wound clean, and to 
prevent the air from having accefs to it. This, indeed, na¬ 
ture takes care to do, by covering the wound with a cake 
of coagulated blood ; but if a wound of any conftderable 
magnitude fhould be left entirely to nature, the pus would 
form below the cruft of coagulated blood in fuch quantity, 
that it would moft probably corrupt, and the wound dege¬ 
nerate into a corroding ulcer. It is neceifary, therefore, to 


cleanfe the w’ound frequently; and for this purpofe it will Simple 
be proper toayp'y a little ointment fpread rn feraped 
lint. For the urfi dr. fling, dry lint is ufually applied, and 
ought to be allowed to remain for two or three days, till the 
pus is perfedly formed ; after which the ointment may be 
applied as juft now directed; and, in a healthy body, the 
wound will heal without further trouble. As to the oint¬ 
ment employed, it is almoft indnfeicnt what it be, provide! 
it has no acrid or fthnulating ingredient in its comm fitinr. 

But though, in general, wounds thus ealily admit of a 
cure, there are feveral ci:cumilances which require a dirF^- 
rent treatment, even in fimple divifions of the fiefhy part , 
when neither the membranous nor tendinous parts are in¬ 
jured. Thefe are, 1. Where the wound is large, and gapes 
very much, fo that, if allowed to heal in the natural way, 
the patient might be greatly disfigured by the fear. It 
is proper to bring the lips of the wound near to each 
other, and to join them either by adhefive p'.after or by 
future, as the wound is more fuperficial, or lies deeper. 

2. When foreign bodies are lodged in the wound, as when 
a cut is given by g’af-, &c. it is neceifary by all means to 
extradl them, befdie the w und is dreffeJ ; for it will never 
heal until they are difeharged. When thefe to i: es are fi*u- 
ated in fuch a manner as not to be capable of being ex- 
traded without lacerating the adjacent parts, which would 
occafion violent pain and other bad fymptoms, it is receflfa- 
ry to enlarge the wound, fo that thefe offending bodies may 
by eafily removed. Tins treatment, however, is chiefly ne- 
ceffary in gunlhot wounds, of wh'ch we fli ill treat in the 
next feftion. 3. When the wound is made im fuch a man¬ 
ner that it runs for fome length below the lkin, and the bot¬ 
tom is much lower than the orifice, the matter collected 
from all parts of the wound will be lodged in the bottom 
of it, where, corrupting by the heat, it will degenerate into 
a fiftulous ulcer. To prevent this, we muft life comprefies, 
applied fo that the bottom of the wound may fuffer a more 
confiderable prelfure than the upper part of it. Thus the 
matter formed at the bottom will be gradually forced up¬ 
wards, and that formed at the upper part will be incapab a 
of defeending by its weight; the divided parts, in the mean 
time, eafily uniting when brought clofe together. Indeed, 
the power which nature has of uniting different parts of 
the human body is very furprifing ; for, according to au¬ 
thors of credit, even if a piece of flelh be totally cut out, 
and applied in a flv rt time afterwards to the place from 
whence it was cut, the two will unite. That a part cut 
out of a living body d< es not entirely lofe its vital power for 
fome time, is evident from the modern pradice of tranf- 
planting teeth ; and from an experiment of Mr Hunter’s at 
London, he put the tefticle of a cock into the belly of a 
living hen, which adhered to the liver, and became con¬ 
nected to it by means of l.'ood-velfels*. We have there¬ 
fore the greateft nafon to hope, that the divided parts of ' See 
the human body, when clofely applied to each other, will 
cohere without leaving any .finus or cavity between them. ” ' 

However, if this method flumld fail, and matter ftill be col- 
leded in the depending part of the wound, it will be necef- 
fary to make an opening in that part ia order to let it out; 
after which the wound may be cured in the common way. 

4. During the courfe of the cure, it fometiraes happens 
that the wound, inllead of filling up with fiefhy granula¬ 
tions of a florid colour, Ihoots up into a glafly-like fubflance 
which riles above the level of the furrounding lkin, while, 
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(a) See an account of the method of fucking wounds in. Mr John Bell’s Di/courfes on IVoundt, Part I, Difcouvfe v. 
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at the fame time, inflead of laudable pus, a thin ill-coloured 
and fetid ichor is difeharged. In this cafe the lips of the 
wound lofe their beautiful pearl colour, and become callous 
and white, nor does the cicatrizing of the wound at all ad¬ 
vance. When this happens in a healthy patient, it general¬ 
ly proceeds from fome improper management, efpecially the 
waking ule of too many emollient and relaxing medicines, 
an immoderate life of balfams and ointments- Frequently 
nothing more is requisite for taking down this fungus 
than drefling with dry lint; at other times defiecative pow¬ 
ders, filch as calamine, tutty, calcined alum, &c. will be ne- 
teflary ; and fometimes red precipitate mercury mull be 
ufed. This laft, however, is apt to give great pain, if 
fprinkled in its dry Hate upon the wound ; it is therefore 
moft proper to grind it with fome yellow bafilicon ointment, 
which makes a much more gentle, though at the fame time 
an efficacious efeharotic. Touching the evergrown parts 
v.’ith blue vitriol is alfo found very effectual. 

Hitherto we have confidered the wounded patient as 
otherwife in the Hate of perfect health ; but it muft be obfer- 
ved, that a large wound is capable of difordering the fyftem 
to a great degree, and inducing dangerous difeafes which 
did not before exift.—If the patient is tfrong and vigorous, 
and the pain and inflammation of the wound great, a confi- 
derable degree of fever may arife, which it will be neceflary 
to check by bleeding, low diet, and other parts of the anti- 
phlogiftic regimen, at the fame that the inflamed lips of the 
wound and parts adjacent are to be treated with emollient 
formentations or cataplafms till the pain and fwelling abate. 
On the other hand, it may happen, when the patient is of a 
weak and lax habit, that the vis vitae may not be fufficient 
to excite fuch an inflammation in the wound as is abfolutely 
heedfary for its cure. In this cafe, the edges of the wound 
look pale and foft; the wound itfelf ichorous and bloody, 
without any figns of flefhy granulations ; or if any new flefli 
fhoots up, it is of the fungous glalfy kind abovementioned. 
To fnch wounds all external applications are vain ; it is ne- 
ceffary to ftrengthen the patient by proper internal reme¬ 
dies, among which the bark has a principal place, until the 
wound begins to alter its appearance. In fuch perfons, too, 
there is fome danger of a heCtic fever by the abforption of 
matter into the body when the wound is large; and this 
will take place during the courfe of the cure, even when the 
appearances have been at firft as favourable as could be 
wifhed. This happens generally when the wound is large, 
and a great quantity of matter formed ; for by this dii- 
charge the patient is weakened ; fo that the pus is no fooner 
formed, than it is by the abforbent veffels re-conveyed into 
the body, and fevefifh heats immediately affeCt the patient. 
For this the beft remedy is to exhibit the bark copioufiy, 
at the fame time fupporting the patient by proper cordials 
and nourifhing diet. Indeed, in general, it Will be found, 
that, in the cafe of wounds of any confiderable magnitude, 
a more full and nourifliing regimen is required than the pa¬ 
tient, even in health, has been accuftomed to ; for the dif- 
charge of pus alone, where the quantity is confiderable, 
proves very debilitating, if the patient is not ftrengthened by 
proper diet. And it is conftantly found, that the cure of 
fuch fores goes on much more eafily when the patient is 
kept in his ufual habit of body, than when his fyftem is 
much emaciated by a very low allowance; and, for the fame 
reafon, purgatives, and whatever elfe tends to weaken the 
conftitution, aie improper in the cure of wounds. 

Hzmorrhagies very frequently happen in wounds, either 
from a divifion of one large artery, or of a number of fmall 
Gnes. In this cafe, the firft ftep to be taken by the furgeon 
is to effect a temporary ftoppage of the blood by means of 


all the veffels in 


compreffion. He is then to tie up 
manner to be afterwards deferibed. 

When the princip.-.l arteries of a wound have been tied, 
and a little blood continues to be difeharged, but appears 
to come from fundry fmall veffels only, an experienced fur¬ 
geon is induced to think, that the neceflary compreffion 
of the bandages will in all probability effeCt a total ftop¬ 
page of the hsemorfhagy. In a general oozing of a fmall 
quantity of blood from the whole furface of a foie, and 
when no particular veffel can be diftinguifhed, there is a 
neceffity for trufting to this remedy ; but whenever an 
artery can be difeovered, of whatever fize it may be, it 
ought unqueftionably to be fecured by a ligature. But 
it frequently happens, that confiderable quantities of blood 
are difeharged, not from any particular veffel, but from 
all the fmall arteries over the furface on the fore. In 
wounds of great extent, particularly after the extirpation of 
cancerous breafts, and in other operations where extenfive 
fores are left, this fpecies of hasmorrhagy often proves very 
troublefome by being exceedingly difficult to fupprefs. 

Bleedings of this kind feem evidently to proceed from 
two very different and oppofite caufes. -Firft, Either from 
too great a quantity of blood contained in the veffels, or 
from an over degree of tone in the veffels ihemfelves ; or, 
perhaps, from a combination of both thefe caufes. But, 
fecondly , Such evacuations undoubtedly happen moft fre¬ 
quently in fuch conftitutions as are very relaxed and de¬ 
bilitated ; either from a particular ftate of the blood, or from 
a want of tone in the containing veffels, or, in fome inftances, 
from a concurrence of both. 

In conftitutions perfectly healthy, on the occurrence of 
wounds even of the moft extenfive nature, as foon as the 
larger arteries are fecured, all the fmall veffels which have 
been divided are diminiffied, not only in their diameters, 
but alfo in their length ; in confequence of which, they re¬ 
cede confiderably within the furface of the furrounding parts. 
This caufe of itielf would probably, in the greateft number 
of inftances, prove fufficient for reliraining all lofs of blood 
from the fmaller arteries. Another very powerful agent how¬ 
ever is provided by nature for producing the fame effeCr. 
From the extremities of the.divided veffels which at firft dif¬ 
eharged red blood only, there now, in their contracted ftate, 
oozes out a more thin, though vifeid fluid, containing a great 
proportion of the coagulable parts of the blood ; and this 
being equally diftributed over the furface of the wound, by 
its balfamic agglutinating powers has a very confiderable in¬ 
fluence in reftraining all fuch hasmorrhagies. 

When a tedious oozing occurs in a patient young and vi¬ 
gorous, and where the tone of the mufcular fibres is evident¬ 
ly great, the moft effectual means of putting a flop to the 
difeharge is to relax the vafcular fyftem, either by opening 
a vein in fome other part, or, what gives ftill more immedi¬ 
ate relief, by untying the ligature on one of the principal ar¬ 
teries of the part, fo as to allow it to bleed freely : thofe vio¬ 
lent fpafmodic twitchings too, fo frequent after operations 
on any of the extremities, when they do not depend on a 
nerve being included in the ligature with the artery, are in 
this manner more effectually relieved than by any other 
means. 

By the fame means the patient, from being in a febrile 
heat and much confufed, foon becomes very tranquil: the 
violent puliation of the heart and larger arteries abates, and 
.the blood not being propelled with fuch' impetuofity into the 
fmaller veffels of the part, they are thereby left at more li¬ 
berty to retraCf. In the mean time the patient ought to be 
kept exceedingly cool; wine and other cordials ffiould be ri¬ 
gidly avoided.; cold water, acidulated either with the mine¬ 
ral 
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Simple rai or vegetable acids, ought to be the only drink ; motion 
WofUHia. of every kind, particularly of the part affected, fhould be 
guarded againft ; and the wound being gently covered with 
loft charpie, ought to be tied up with a bandage fo applied 
■ as to produce a moderate degree of preffure on the extremi¬ 
ties of the divided parts. 

As foon as a fufficient quantity of blood has been dif- 
charged, the wound being dreffed, and the patient laid to 
reft, a dofe of opium proportioned to the violence of the 
fymptoms ought to be immediately exhibited. It ought 
to be remarked, however, that in all fuch circumftances, 
much larger dofes of the remedy are neceffary than in or¬ 
dinary cafes requiring the ufe of opiates. Small dofes, in- 
ftead ofanfwering any good purpofe, feem frequently rather 
to aggravate the various fymptoms; fo that whenever they 
are here had recourfe to, they ought always to be given in 
quantities fufficient for the intended effeft. 

But haemorrhagies of this nature happen much more fre¬ 
quently in relaxed enfeebled habits, where the folids have 
loft part of their natural firmnefs, and the fluids have ac¬ 
quired a morbid tenuity. In this cafe a moderate ufe of 
generous wine ought to be immediately prefcribed; for 
nothing tends fo much, in fuch circumftances, to reftrain 
haemorrhagies, as a well-direfled ufe cf proper cordials. 
By tending to invigorate and brace the folids, they enable 
the arterial fyftem to give a due refiftance to the contained 
fluids ; and have alfo a confiderable influence in reftoring 
to the fluids that vifcidity of texture, of which in all fuch 
ftiftances we fuppofe them to be deprived. 

A nourifhing diet alfo becomes proper; the patient 
ought to be kept cool; and the mineral acids, from their 
known utility in every fpecies of haemorrhagy, ought alfo to 
be prefcribed. Reft of body is here alfo proper ; and opi¬ 
ates, when indicated either by pain or fpafmodic affections 
of the mufcles, ought never to be omitted. 

Together with thefe remedies adapted to the general 
fyftem, particular dreflings, appropriated to the ftate of the 
parts to which they are to be applied, have been found very 
beneficial. In healthy conftitutions, foon after the dis¬ 
charge of blood is over, the parts are covered with a vif- 
cid coagulable effuflon from the mouths of the now-retrac¬ 
ted arteries ; but in conftitutions of an oppofite nature, 
where the folids are much relaxed, the blood in general is 
found in fuch an attenuated ftate as to afford no fecretion 
of this nature. 

To fupply as much as poffible the deficiency of this na¬ 
tural balfam, different artificial applications have been invent¬ 
ed. Dufting the part with ftarch or wheat-flour has fome- 
times been found of ufe, and gum arabic in fine powder 
has been known to anfwer when thefe failed. 

Applications of this kind,-indeed, have been ufed with 
fuccefs in all fuch haemorrhagies, with whatever habit of 
body they happen to be eonne&ed; but they have always 
proved more particularly ferviceable in relaxed conftitutions, 
attended with an attenuated ftate of the blood and an en¬ 
feebled mufcular fyftem. Alcohol, or any other ardent fpi- 
rits, impregnated with as great a quanrity as they can dif- 
folve of myrrh, or any other of the heating vifeid gums, may 
be here ufed with freedom, though in conftitutions of an 
oppofite nature they ought never to be employed. The 
balfamum traumaticum of the fhops, a remedy of this na¬ 
ture, has long been famous for its influence in fuch cafes: 
but that indiscriminate ufe of this and fimilar applications 
■which has long prevailed with fome pra&ilioners, has un¬ 
doubtedly done much harm ; for as they are all poffeffed of 
very ftimulating powers, they of courfe tend to aggravate 
every fymptom in wounds connected with a tenfe ftate of 
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fibres, when much pain, and efpecially when fpafmodic mul- 
cular affeftions prevail. 

By a due perfeverance in one or other of the plans here 
pointed out, it will feldom happen that haemorrhagies of 
this nature are not at laft put a flop to: but when the con¬ 
trary does occur, when, notwi.tbftanding the ufe of the re¬ 
medies recommended, a difeharge oi blood ftill continues; to¬ 
gether with the means already advifed, an equal mode¬ 
rate preffure ought to be applied over the whole furface of 
the fore, to be continued as long as the neceflity of the cafe 
feems to indicate. 

In finilhing the dreffings of fuch wounds, after the char- 
pie and compreffes have been applied, a bandage properly 
adapted to the part ought to conclude the whole, and in 
fuch a manner as to produce as equal a degree of preffure 
over the furface of the fore as poffible. But it now and 
then happens that no bandage whatever can be fo applied 
as to produce the defired effeft; and in fuch cafes the hand 
of an affiftant is the only refource; which being firmly ap¬ 
plied over the dreffings, fo as to produce a very equal degree 
of preffurej will commonly fucceed when no other remedy is 
found to have much influence. 18 

Wounds of the nerves, tendons, and ligaments, are at- Symptoms 
tended with much more violent fymptoms than thofe where which 
even confiderable arteries are divided, and frequently re- 
fill every method of cure propofed by the moft fkilful prac- t>Jood- 
titioflers. In the fimple procefs of blood-letting, it fre- letting, 
quently happens that the tendinous expanfion called the 
aponeurofis of the biceps mufcle is wounded, or even the 
tendon of that mufcle itfelf is pun&ured, by the point of the 
lancet; or fometimes a nerve which happens to lie in the 
neighbourhood is partially divided. Any one of thefe 
wounds, though they are the fmalleft we can well fuppofe 
to be given, are frequently very dangerous and difficult of 
cure. It fometimes immediately happens on the introduc¬ 
tion of the lancet, that the patient complains of a moft ex- 
quifite degree of pain ; and when this occurs, we may reft 
affured that either a nerve or tendon has been wounded. 

On fome occafions, by proper management, fuch as evacu¬ 
ating a confiderable quantity of blood at the orifice newly 
made, by keeping the part at perfect reft, and preferving 
the patient in as cool a ftate as poffible, the pain at fir It 
complained of will gradually abate, andgatflaft go off en¬ 
tirely, without any bad coniequence whatever. At other 
times, however, this pain which occurs inftantaneoufly on 
the introdu&ion of the lancet, inftead of abating, begins foon 
to increafe; a fullnefs, or fmall degree of fwelling, takes 
place in the parts contiguous to the wound; the lips of the 
fore become fomewhat hard and inflamed; and, in the 
courfe of 24 hours or fo from the operation, a thin watery 
ferum begins to be difeharged at the orifice. 

If, by the means employed, relief is not foon obtained, 
thefe fymptoms generally continue in nearly the fame ftate 
for two or perhaps three days longer. At this time the 
violent pain which at firft took place becomes ftill more di- 
ftreffing; but inftead of being fharp and acute as before, 
it is now attended with the fenfation of a burning heat, 
which ftill goes on to increafe, and proves, during the 
whole courfe of the ailment, a fource of conftant diftrefs to 
the patient. The fullnefs and hardnefs in the lips of the 
wound begin to increafe, and the fwell'mg in the neighbouring 
parts gradually extends over the whole members. The 
parts at laft become exceedingly tenfe and hard ; an eryfipe- 
latous inflammatory colour frequently appears over the 
whole member; the pulfe by this time has generally be¬ 
come very hard and quick ; the pain is now inteufe, the 
patient exceedingly reftlefs ; twitchings of the tendons oc-. 
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cur to a g:eater or Idler degree ; on fome occafions, a lock¬ 
ed jaw and other ccr.vuKxve• affedlions fupervene; and all 
thele fymptoms continuing to increase, it mod frequently 
happens that the torture under which the patient has been 
groaning is at lad terminated by death. 

DifFei era opinions have prevailed refpedting the caufe 
of thefe fymptoms. By fome they have been imputed to 
wounds of the tendons. By others the tendons are fuppo- 
ftd to be fo entirely dedhute of fendbility, as to be quite 
incapable of producing fo much didrefs ; fo that wounds of 
the nerves they confider, on all fuch occafionr, as the true 
caufe of the various fymptoms we have mentioned. 

One or other of thefe ideas continued to be the only fource 
f r explaining the various phenomena found to occur in 
th : s malady, till a different opinion was fuggetled by the 
late ingenious Mr John Hunter < f London. Mr Hunter 
fuppofes, that all the dreadful fymptoms found now and 
then to be induced by the operation of blood-letting, may 
be more readily accounted for from an inflamed date of the 
internal furface of the vein, than from any other caufe. 
Such a date of the vein he has often traced in horfes that 
have died of fuch fymptoms from venefe&ion, and the fame 
appearances have fonjetimes occurred alto in the human bo¬ 
dy. And on other occafions, inflammation having in this 
manner been once excited, has been known to teiminate in 
fuppuration j and the matter thus produced being in the 
courfe cf circulation carried to the heart, Mr Hunter fup¬ 
pofes that in fuch cafes death may have been induced by 
that caufe alone. 

Theie can be no reafon to doubt the fa£f held forth by 
Mr Hunter, that in fuch indances the vein in which the 
orifice has been made has frequently after death been found 
greatly inflamed : but however ingenious his arguments may 
be for concluding that the date of the vein is the oiiginal 
caufe of all the bad fymptoms enumerated, and although 
we mud allow that fuch an inflammatory affedUon of a vein 
mud have a confiderable induence in aggravating the vari¬ 
ous fymptoms previoudy induced by other caules ; yet we 
may very fairly conclude, that it could not probably in any 
one indance be able to account with fatisfadlion for their 
fird production. 

In many indances the patient, at the very indant of the 
operation, feels a very unufual degree of pain. In fome 
cafes, the violence of the pain is almod unfupportable. Now 
this we can never fuppofe to have been produced by the 
mere pundture of a vein ; for although the coats of .veins 
are not perhaps entirely deditute of feeling, yet we know 
well that they are not endowed with fuch a degree of fenfi- 
bility as to render it probable fuch intenfe pain could ever 
be induced by their being pundtured in any way whatever. 
This inflamed ftate of the veins therefore, as detected by 
Mr Hunter after death, mud be confidered rather as being 
produced by, than as being productive of, fuch affections ; 
and that fuch ailments (hould frequently produce an inflam¬ 
mation of the contiguous veins, is a veiy probable conjec- 
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That a partial wound of a nerve will now and then pro¬ 
duce very diftreffing fymptoms, no practitioner will deny ! 
but it has been attempted to be (hown, that tendons are ai¬ 
med totally deditute of fendbility ; and it has therefore been 
fuppofed, that their being wounded can never account for 
the various fymptoms known to occur in fuch cafes. There 
is great reafon however to think, that in different in dances 
the fame train of fymptoms have been induced by different 
caufes ; that in one instance a wounded nerve, and in others 
pricks of the tendons, have given rife to them, as we have al¬ 
ready fuppofed. 

In order to prevent as much as poffible the confeque,nt Method of 
inflammation and other fymptoms which ufually enfue, a con- obviating 
fiderable quantity of blood thould be immediately difeharged thefe fymp- 
at the orifice jud made : the limb, for feveral days at lead, 
ought to be kept in a date of perfeCt reft, care being at the wound. * 
fame time taken to keep the mufcles of the part in as re¬ 
laxed a ftate as poffible : the patient ffiould be kept cool; on 
a low diet; and, if neceflary, gentle laxatives ought to be 
adminiftered. 

When, notwithdanding thefe means, the fymptoms, in- 
dead of diminidiing, rather become more violent; if the 
lips of the orifice turn hard and more indamed, if the pa'n 
becomes more confiderable, and efpecially if the fwelling 
begins to fpread, other remedies come then to be indica¬ 
ted. In this ftate of the complaint, topical blood-letting, 
by means of leeches applied as near as poffible to the lips of 
the wound, frequently affords much relief; and when 
the pulfe is full and quick, it even becomes neceflary to 
evacuate large quantities of blood by opening a vein in fome 
other part. 

The external applications ufually employed in this ftate 
of the complaint are warm emollient fomentations and 
poultices. In fimilar affections of other parts no remedies 
with which we are acquainted would probably be found 
more fuccefsful ; but in the complaint now under confidera- 
tion, all fuch applications, inftead of being productive of 
any advantage, rather do harm. The heat of the part is 
here one of the mod diftreffing fymptoms ; and W'arm emol¬ 
lient applications rather tend to augment this fource of un- 
eafinefs. The lips of the wq*md alfo are t endered dill more 
hard, fwelled, and of courfe more painful ; and the fwelling 
of the contiguous parts is increafed. The bed external re¬ 
medies are cooling aftxingents, efpec : ally the faturnine ap¬ 
plications. The parts chiefly affected being alternately co¬ 
veted over with cloths wet with a folution of faccharurn fa- 
turni, and pledgits fpread with Goulard’s cerate, are kept 
more cool and eafy than by any other remedy hitherto ufed. 

The febrile fymptoms which occur mud at the fame time 
be attended to, by keeping the patient cool, on a low diet, 
preferving a lax ftate of the bowels ; and, if neceflary, far¬ 
ther quantities of blood ought to be evacuated. 

On account of the violence of the pain, which is feme- 
times fo exceffive as to deftroy entirely the patient’s reft, 
opiates ought to be freely exhibited ; and when twitchings 
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ture. In the courfe cf 48 hours or fo from the operation, of the tendons and other convulfive fymptoms fupervene, 
when the febrile fymptoms are juft commencing, fuch a de- medicines of this kind become dill more neceflary. In — 
gree of hardnefs and evident inflammation is induced over all 
the parts contguous co the orifice, that it would be furpri- 
fing indeed if the vein,w hichis thus perhaps entirelyfurround- 
ed with parts highly inflamed, fliould efcape altogether. We 
(hall therefore proceed upon the fuppofition of this inflamed 
date of the veins being a confequence rather than the caufe 
of fuch ailments ; and of courfe we now revert to one or 
other of the opinions long ago adopted on this fubjedt, that 
all the train of bad fymptoms found on fome occafions to 
fucceed venefedtion, proceeds either from the wound of 
nerve or of a tendon. 
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medicines of this kind become Itiil more necetlary. in or¬ 
der, however, to have a proper influence in this ftate of the 
complaint, opiates ought, to be given in very full dofes 
othei wife, inftead of anfwering arty good purpofe, they 
conftantly tend to aggravate the different fymptoms, not only 
by increafmg the heat and redlefsnefs, but by having an evi¬ 
dent influence in rendering the fyftem more fufceptible than 
it w'as before of the pain and other diftreffing effects produ¬ 
ced upon it by the wound. 

It often happens,however,eitherfromneglectingthewound 
or from improper treatment, that ail thefe remedies are had re- 
courfe to without any advantage whatever: the fever, pain, 

and 
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Simple and fwelling of tfie parts continuing, convulfive affections of 
Wounds, [he rnufcles at laft occur, all tending to indicate the moft 
imminent danger. In this fituation of matters, if we have 
not immediate recourfe to fome effectual means, the patient 
will foon fall a victim to the diforder ; and the only reme¬ 
dy from which much real advantage is to he expected, is a 
Iree and extenfive division of the parts in which the orifice 
producing all the mifchief was at firlt made. We know 
well, from the repeated experience of ages, that much more 
pain and diftrefs of every kind is commonly produced by 
the partial divifion either of a nerve or of a tendon, than 
from any of thefe parts being at once cut entirely acrofs. 
Now the intention of the operation here recommended, is 
to produce a complete divifion of the nerve or tendon we 
fuppofie to have been wounded by the point of the lancet, 
and which we cordider as tire foie caufe of all the fubfequent 
tiiflref:. 

This operation being attended with a good deal of pain, 
and being put in practice for the removal of fymptoms 
from which it is perhaps difficult to perfuade the patient 
that much danger can occur, all the remedies we have men¬ 
tioned fhould be firft made trial of before it is propofed : 
but at the fame time, care ought to be taken that the dif¬ 
order is not allowed to proceed too far before we have re¬ 
courfe to it ; for if the patient Ihould be previoufly much 
weakened by the feverilh fymptoms having continued vio¬ 
lent for any length of time, neither this remedy nor any 
other with which we are acquainted would probably have 
much influence. So foon therefore as the courfe already 
prefcribed has been fairly tried, and is found to be inade¬ 
quate to the effects expected from it, we ought immediately 
to have recourfe to a free divifion of the parts chiefly af¬ 
fected. 

Wherever a wounded or ruptured tendon may be fituated, 
of wounded the limb fhould be placed in fuch a manner as will moll 
or ruptur- readily admit of the retracted ends of the tendon being 
edtendons. {, roU ght nearly together; and when in this fituation, the 
mufcies of the whole limb in which the injury has happened 
muft be tied down with a roller, fo as to prevent them from 
all kinds of exertion during the cure, endeavouring at the 
fame time to keep the parts eafy and relixed. Thus in 
a wound or rupture of the tendon of the reCtus mufcle of 
the thigh, the patient’s kg fhould be kept as much as pof- 
fible llretched out during the cure, while the thigh fhould 
be in fome degree bent, to relax the mufcle itfelf as far as 
poffible. 

In fimilar affections of the tendo Achilles, the knee fhould 
be kept conftantly bent to relax the mufcies of the leg, and 
the foot fhould be ftretched out to admit of the ends of 
the ruptured tendon being brought nearly into contact. A 
roller fhould be applied with a firmnefs quite fufficient for 
iccuring the mufcies and tendons in this fituation ; but care 
mult be taken to prevent it from impeding the circulation. 
With this view, fine foft flannel ihould be preferred either 
to linen or cotton; for being more elaftic, it more readily 
yields to any fwelling with which the limb may be attacked. 

The late Dr. Monro was the firft who gave any accurate 
directions for the treatment of rupture in the large tendons; 
and it is perhaps given with more precifion, from his having 
himillf experienced the effeCts of this misfortune in the 
tendo Achillis. 

He ufed a foot-fock or flipper, made of double quilt¬ 
ed ticking, and left open at the toe; from the heel of 
which a flrap went up above the calf of the leg. A ftrong 
piece of the fame materials went round the calf, and 
was fattened with a lace. On the back part of this was a 
buckle, through which the (trap of the foot-fock was patted, 
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by which the calf could be brought down, and the foot ex¬ 
tended at pleafure. Befides, there was a piece of tin ap¬ 
plied to the fore part of the leg, to prevent the foot from 
getting into any improper pofture during fleep. After 
propofing to walk, he put on a fhoe with a heel two inches 
deep ; and ic was not till the expiration of five months that 
he ventured to lay afide the tin plate; and he continued the 
ufe of the high-heeled fhoe for two years. The whole ap¬ 
paratus is reprefented Plate CCCCXCII. fig. 124.. 

From this treatment a knowledge may be formed of the 
treatment neceflary to be followed in the laceration of ten¬ 
dons of other parts of the body. 

In wounds of the thorax, even though none of the vifeera Wounds of 
fhould be wounded, we may yet reafonably expeCt that a t5le thorax, 
confiderable quantity of blood will be extravafated ; and 
this, if very large, muft be evacuated if poffible. However, 
u ought to be particularly obferved, that this extravafated 
blood fhould not be difeharged before we are allured that 
the wounded veflels have done bleeding. When the pulfe 
appears fufficiently ftrong and equal, the extremities are 
warm, no hiccup or convttlfion appears, and the patient’s 
ftrength continues, we may then know that the internal 
hasmorrhagy has ceafeu, and that the means for difeharging 
the blood may now be f.fely ufed. Matter, water, blood, 
have fometimes vanished from the cavities of the thorax, 
and been afterwards difeharged by lweat, urine, &c. Yet 
this but feldom happens; and if we were to truft to nature 
only in thefe cafes, it is certain that many would perifh 
from a deftruCtion of the vital vifeera by the extravafated 
and putrid blood, who by an artificial extraction of the fame 
blood might have been faved. 

Wounds of the abdomen muft be clofedas foon as poffible, 
and then treated as fimple wounds; only they ought to be 
dreffed as feldom and expeditiuufly as may be. A fpare diet, 
with other parts of the antiphlogiftic regimen, is here abfo- 
lutely neceflary. It fometimes happens, that, thro’ a large 
wound of the abdominal integuments, the inteftine comes out 
without being injured ; yet, if it remains for any time expofed , 
to the air, the cafe is commonly very dangerous. The moft 
certain method, in all fuch cafes, is to return the protruded 
part as foon as poffible ; for although writers in general 
formerly recommended warm fomentations, &c. to be ( re- 
vioufly applied, the late,ft authors upon this fufcjeCt coniider 
the moft natural and proper fomentation to be that which 
is produced by the heat and moifture of the patient’s helly, 
and that therefore the inte.ftines, if no mortification has taken 
place, are to be cleared from extraneous matter, and imme¬ 
diately returned. 

When the wound of the abdomen is large, the inteftines 
eafily prolapfe, buc are as eafily returned. But when part 
of an inteftine has been forced through a narrow wound, 
the dilorder is much more dangerous. For the prclarfed 
inteftine being diftended by fhtw, or the ingefted aliments 
driven thither by the periiialtic motion, it will be inflamed, 
tumefied, and incapable of being returned through the ftric- 
ture of the wound ; whence a ftoppage of the circulation 
and gangrene will foon follow. In this cafe the utmoit 
care is to be taken to reduce the inteft: to its natural ll/.e. 

When this cannot he accompliihcd by other means, fome 
practitioners of great eminence have even advifed the punc¬ 
turing of the inteftine in difietc-t places in order to dif- 
cnarge the flatus. This practice has alfo been recommend¬ 
ed in an incarcerated hernia, but is exceedingly dtfapproved 
of by Mr Pott and later writers; and it f«ms to be verv 
dubious whether any good can pr.ffiffiy arife iro n it. To 
punClure any part that is already inHem-d, muft undoubted¬ 
ly add to the inflammation ; and it is vety impiobable that 
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^Simjsle the difcharge of flatus procured by the pundtures would at 
■ _ °° ni ^ all be a recompenfe for the bad confequences produced by 
theincreafed inflammation. The method of Celfus is much 
more eligible : It is to dilate the wound fo as to reduce the 
inteftine with eafe. Sometimes part of the inteftine is loll 
either by fuppuration or gangrene. In this cafe, all that can 
be done is to flrike a Angle Hitch through the wounded 
bowel, and to fix it to the external wound by palling the 
future alfo through the fides of the wound. The ends of 
the inteftine may perhaps adhere ; or at any rate the wound 
will continue to perform the office of an anus, out of which 
the fseces will continue to be difeharged during life. The 
directions given by fome furgeons about inferting the upper 
end of the gut into the lower, and ditching them together, 
are perfectly impracticable, as Mr John Bell has Ihown in 
* Part II.~ his important Difcourft'S on Wounds*; and even if they 
Difcourfes were practicable, would certainly produce new mortification, 
4th and which could not but be fatal. 

Jt ' When the omentum appears prolapfed, the fame general 

treatment is to be obferved ; only that, when it is dry and 
mortified, the dead part may fafely be extirpated.—We 
{hall conclude the article of abdominal wounds with a cafe 
from the memoirs of the academy of faiences for the year 
1705, which lhows that we ought nO|> to defpair, even 
though the moll defperate fymptoms fhould take place, as 
long as any vis vita; remains. A madman wounded himfelf 
in t8 different places of the abdomen. . Eight of thefe pe¬ 
netrated the cavity, and injured the contained vifcera ; he 
had a diarrhoea, naufea, and vomiting, tendon of the abdo¬ 
men, with difficult refpiration and violent fever, fo that his 
life was defpaired of. During the firft four days he was 
blooded fevcn times; and during the great-eft part of the 
cuxe his diet confifted almoft entirely of fielh-broths, with 
the addition of fome mild vegetables. By thefe means he 
was not only cured of his wounds, but reftored to his right 
fenfes. Seventeen months after, he went mad again, and 
threw himfelf over a precipice, by which he was in-ftantly 
killed : on opening the body, the wounds were found to 
have penetrated the middle lobe of the liver, the inteftinum 
jejunum, and the colon. 

Such extraordinary cures are to be imputed, according to 
the fatisfa&ory explanation of Mr J. Bell, to the abdo¬ 
men being perfedlly full, and conftantly fubjedted to ftrong 
prelfnre between the diaphragm and abdominal mufcles ; 
which keeps the parts contiguous to a wound clofely ap¬ 
plied to it, prevents the difcharge of fffices or even of blood 
in feme mealure, and gives an opportunity for a very fpeedy 
47 adhefion between the parts. 

Wounds of In wounds of the head, where the cellular membrane 
the head. on ]y j s affe&ed, and the aponeurofis and pericranium un¬ 
touched, phlebotomy, lenient purges, and the ufe of the 
common febrifuge medicines, particularly thofe of the neutral 
kind, generally remove all the threatening fymptoms. When 
tlie inflammation is gone off, it leaves on the fkin a yellowiffi 
tint and a dry fcurf, which continue until perfpii’ation takes 
*hem away ; and upon the removal of the difeafe, the wound 
■ mmediately recovers a healthy afpeft, and foon heals with¬ 
out further trouble. But in the Worft kind of thefe Wounds, 
that is, where a fmallvvound paffes through the tela cellu- 
lofa and aponeurofis to the pericranium, the patient will 
admit of more free evacuations by phlebotomy than in the 
former. In both, the ufe of warm fomentations is required ; 
but an emollient cataplafm, which is generally forbid in the 
ervfipelatous fwellinr-s, may in this latter Cafe be ufed to 
great advantage. Where the fymptoms are not very pref- 
liog, nor the habit very inflammable, this method Will prove 
fufficicr.t; but it fame-times happens that the fcalp is fo 
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tenfe, the pain fo great, and the fymptomatic fever fo high, Contufed 
that by waiting for the flow , effefi of fuch means the pa- and Lac e- 
tie.nt runs a rifle from the continuance of the fever; or elfe * a6e '* , 
the injured aponeurofis and pericranium, becoming floughy, 
produce an abfeefs, and render the cafe both tedious and 
tronblefome. A divifion of the wounded part, by a Ample 
incifion down to the bone, about half an inch or an inch in 
length, will moft. commonly remove all the bad fymptoms; 
and if it be done in time, will render every thing elfe un- 
neceffary. _ a 8 

The wounds penetrating into the cavities of the joints do Wound* of 
not feem at firft alarming ; yet, by exposure to the air, the the joints, 
lining membrane of fuch cavities acquire fuch a degree of 
fenfibility as to endanger life when they are large. As- 
foon therefore as any extraneous.body, pufhed into the joint, 
is removed, the admiffion of the external air is to be guarded, 
againftas much as poffible. If the wound be not too large, 
this may'be done by pulling the {kin over the wound of the 
joint; and, to prevent its retraftion, rather adhefive plafter, 
with proper bandaging, is to be ufed. But when inflam¬ 
mation is come on, repeated and copious blood-letting, to¬ 
gether with fomentations, become neceffary ; and as the 
pain, in thefe cafes, is apt to be violent, opiates mull 
be admrniftered ; but fhould matter be formed in the cavity 
of the joint, free vent muft be given to it. 

Sect. II. Of contufed and lacerated Wounds. 

When the fmall veffels are broken by a blow with any 
hard inftrument withotii penetrating the fkin, at the fame 
time that the folid fibres' of the part are cruflied, the in¬ 
jury is termed a contufion: and when at the fame time 
the {kin is broken, it is termed a contufed and lacerated 
ivound ; becaufe in this cafe the parts are, not fairly di¬ 
vided as with a knife, but torn afunder or violently 
ftretched. 

Every contufion therefore, whether the fkin is broken or Symptoms., 
not, may properly be reckoned a wound; for where the a " deffe<a * 
injury is fo flight that none of the contents of the fmall. JUjJ 11 u "' 
veffels are extravafated, it fcarce deferves to be mentioned. 

The immediate confequence of a contufion, therefore, is a 
(welling, by reafon of the extravafation juft mentioned; and 
the fkin becomes difcoloured by the blood ftagnating under 
it: but as this fluid, even though covered by/tfte fkin, can¬ 
not long remain in its natural ft ate, it thence happens, that 
the contufed part foon lofes its florid red colour, and be¬ 
comes blue ot black; the thinner parts being in the mean 
time gradually taken up by the abforbent veffels, which at 
laft happens to the blood itfelf; the blue difappears, and is 
fucceeded by a yellowifh colour, (bowing that the blood is 
now diffolved ; after which the part recovers its former ap¬ 
pearance, and the ruptured veffels appear to have united as 
though nothing had happened. 

Thefe are the fymptoms which attend the flighteft kind 
of comufions; but it is evident, that where the blow is fo 
violent as to rupture or crulh fome of the large nerves, or 
blood-veffels, all the bad confequences which attend Ample 
wounds of thofe parts will enfue, and they will not at ail be 
alleviated by the circumftance of the fkin being whole. 

Hence it is eafy to fee how a contufion may produce ulcers 
of the worft kind, gangrene, fphacelus, carious bones, See. ; 
arid if it happens to be on a glandular part, a feirrhus or 
cancer is very frequently found to enfue. Even the vifcera 
themfelves, efpecially of the abdomen, may be injured by 
enntufions to fuch a degree as to produce an inflammation, 
gangrene, or feirrhus, nay inftant death, without rupturing 
the fkin. , 

Sect. 
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Gun shot wounds can be confidcred in no other light 
than contufed wounds. In thofe made by amufket or pillol 
ball, the moll immediate confideration? are, to extraft the 
ball, or any other extraneous body which may have lodged 
in the wounded part; and to Hop the hemorrhagy, if there 
is an tfFufion of blood from the rupture of fome confiderable 
artery. 

It is frequently neceflary to enlarge the wound in order 
to extra# the ball ; and if it has gone quite through, (pro¬ 
vided the fituation of the part wounded will admit of its 
being done with fafety), the wound is to be laid freely open 
through its whole length ; by which means any extraneous 
body will be more readily removed, and the cure facili¬ 
tated. 

In order to get at the ball, or any other foreign matter, 
probing is to be ufed as fparingly as poflible : and this mull 
evidently appear to any one who will only confider the na¬ 
ture of the fymptoms attendant on penetrating wounds of 
the bread or belly, either from a bullet or fharp indrument; 
the thruding in a probe to parts under fuch circumftances 
being unavoidably a frefli dab on every repetition of fuch 
pra&ice. Wherever probing is necelfary, the finger is to 
be preferred as the bed and trued probe, where it can be 
ufed. 

If a ball, or any other foreign body, happens to be lodged 
■near the orifice, or can be perceived by the finger to lie un¬ 
der the fkin, through at fome didance from the mouth of 
the wound, we fliould cut upon it and take it out: but 
"when i.t is fimk d.eep, and lies abfolutely beyond the reach 
of the finger, it mud appear evident, upon the lead reflec¬ 
tion, that thrufting, fird a long probe in qued of the bullet, 
and then, as has been pradtifed likewife, a longer pair of 
forceps, either with or without teeth, into a wound of that 
kind, though with a fort of certainty to extract it, mud ei¬ 
ther contufe, or irritate and inflame, the parts to a great de¬ 
gree ; and consequently do as much, or more milchief, than 
the ball did at fird by forcing its palfage fuch a length of 
way. And ihould they at the fame time lay hold of any 
confiderable artery 01 nerve along with the ball (which can 
fcarce ever fail of being the cafe), what (hocking confequen- 
ces would attend fuch a proceeding! Nor would attempts 
of this fort be lefs injurious in cafe a bullet Should happen to 
be lodged in the cavity of the belly or bread. Such at¬ 
tempts ate the lefs neceflary, becaufe a great number of in¬ 
dances have occurred, where balls have been quietly lodged 
in feveral parts of the body, till after many years they have 
worked themfelves a palfage towards the furface, and were 
very eafily extracted j and many where balls have been en¬ 
tirely left behind. 

In cafe the wound be occafioned by a mufket or piftol 
(hot, and of courfe but fm.all, it will be neceflary to dilate 
it without delay, provided the nature of the part will admit 
of this with fafety : for in wounds near a joint, or in very 
membranous or tendinous patts, the knife, as well as forceps, 
fhould be put under fome reflraint ; nor (hould any more 
opening be made than what is abfolutely requifite for the 
free difeharge of the matter lodged within. 

Where the wounded perfon has not differed any great lofs 
of blood, and this is generally the cafe, it will be advifable to 
open a vein immediately, and take from the arm a large 
quantity ; and to repeat bleeding as circumdancei may 
require, the iecond, and even tire third day. Repeated 
bleeding's in the beginning draw after them many advan¬ 
tage-. They prevent a good deal of pain and inflamma¬ 
tion, leffen any feveriih afiauUs, forward the digedion, and 
feldom fail to ( bviate impodiminutions, and a long train of 
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complicated fymptoms which are wont otherwife to inter¬ 
rupt the cure, miferably harafs the poor patient, and too 
often endanger his life ; and even where the feveriih fymp¬ 
toms run high, and there is almod a certainty that matter 
is forming, feeding, in that date, is very frequently of great 
advantage. 

For the fird 12 days it will be proper to obferve a cool- Regimen- 
ing regimen, both in refpedl of the medicines that may be 
preferibed, and the diet requifite for the fupport of nature. 

It is abfolutely neceflary likewife that the body be con- 
dantly kept open. Unlefs, therefore, nature does this office 
of herfelf, a dool fliould be every day procured, either by 
emollient clyders, or fome gentle laxative taken at the 
mouth ; and whenever there is much pain in the wounded 
parts, immediate recourfemufl be had to opium. 

As to external applications, whatever is of a hot fpi- 
rituous nature is remarkably injurious on thefe occafions, 
and what no wounded part can in any degree bear. The 34 
wound maybe drefled with pledgits of any emollient oint- External 
ment; the whole being covered with a common poultice, a PP llcatl * 
or, in fome cafes, the preparations of lead may be ufed. An ons "' 
opiate fhould now be adminidered ; and the part affedted 
being placed in the .eafied and mod convenient podure, the 
patient fhould be laid to red. The formation of matter, in 
every .contufed wound, is an obje# of the fird importance ; 
for, till this takes place, there is often reafon to fufpe# that 
gangrene may happen. With a view to haden fuppuration, 
the warm poultices fhould be frequently renewed, and they 
fliould be continued till the tendon and fwelling, with which, 
wounds of this kind are ufually attended, be removed, and 
till the fore has acquired a red, healthy, granulating appear¬ 
ance, when it is to be treated like a common ulcer. 

Gun-fhot wounds are .commonly covered from the begin¬ 
ning with deep doughs, and various remedies are recom¬ 
mended for removing them. Every appearance, however, 
of this kind with which they are attended proceeds entire¬ 
ly from contufion ; and, excepting the injury be extenfive, 
the Hough is not often perceptible, or it is lb thin as to come 


away along with the matter at the fird or fecond drefling. 
Although emollient poultices be extremely ufeful, they 
ought to be no longer continued than till the effedts already 
mentioned are produced ; otherwife they will not only relax 
the parts, but alfo produce too copious a difeharge of mat¬ 
ter, which is fometimes attended with great danger. A too 
copious flow of matter may proceed from different caufes ; 
but in whatever way-it may have been produced, the prac¬ 
tice to be adopted mud be nearly the fame. Every collec¬ 
tion which appears mud have a free outlet, and the limb 
laid in that podure which will mod readily admit of its run¬ 
ning off. In fuch circumdances, nourifhing diet and Peru¬ 
vian bark in confiderable quantities are highly ufeful. When 
the difeharge continues copious, in fpite of every effort to 
check it, detached pieces of bone or fome extraneous matter 
are probably the caufe. In fuch a fituation nothin^ will 
leffen the quantity of matter till fuch fubduncesbe removed. 
The wound ought therefore again to be examined, and loofe 
bodies removed. Pieces of cloth have been known to be 
removed by fetons, when that method was practicable, after 
every other method had failed. Opium likewife is frequent¬ 
ly ufeful in checking an excclfive difeharge, when it happens 
to be kept up by irritation. 

Although no confiderable hemorrhagy may happen at 
fird in gun-fliot wounds; yet after the llougl;, commonly 
produced upon fuch occasions have come off, fome con 
derable arteries may be ex pod J, and then a d.mgc.ous he¬ 
morrhagy may eniV. Tire hemo.ihagy is often preceded 
by a great heat in the injured parts, and with a throbbing 
pulfatory pain. At this period it may frequently be pre- 
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vented by plentiful blood-letting, particularly local. But 
if the hemorrhagy has fairly taken place, and from arteries 
of confiderable fize, nothing will do but the proper applica¬ 
tion of ligatures. As the difcharge in thefe cafes would 
often prove dangerous before the furgeon could be procu¬ 
red, the attendants fhould be furnilhed with a tourniquet, 
with directions to apply it, upon the full appearance of 
blood. 

Till of late years the fcarifying of gun-fhot wounds was 
a practice which prevailed very univerfally among burgeons ; 
and it was expeffed by this, that the {loughs with which 
wounds are fomedmes covered would fooner feparate, and 
that the cure would thereby be more readily performed. 
It is now, however, known, that this practice, inftead of 
being ufeful, very generally does harm by increafing the in¬ 
flammation. It fhould therefore be laid entirely afide. 
When a gun-fhot wound cannot eafily or fafely be laid open 
from one end to the other, perhaps it may be proper to in¬ 
troduce a cord through, the finus. This, however, fhould 
not be attempted till the firft or inflammatory ftate of the 
wound is over : but when a cord cannot be properly intro¬ 
duced, on account of the fituation or direction of the wound, 
compreflion may prove equally ufeful here as in cafes of 
punCtured wounds. 

Mortification happening after gun-fhot wounds, is to be 
treated in the fame manner as if it had arifen from any other 
caufe, only bark is not to be promifcuoufly ufed ; as, in ple¬ 
thoric habits, it may prove hurtful, though in debilitated re¬ 
laxed habits it will be extremely ufeful; but even in fuch it 
fhould never be given while much pain and tenfion con¬ 
tinue. 

Sect. IV. Of Poifoned Wounds. 

Poison may be introduced into the fyftem various ways. 
The effects of the poifon introduced by the flings of infeCts 
may frequently be prevented by applying immediately vine¬ 
gar or ardent fpirits. After inflammation has come on, the 
moft effectual remedy is the wafhing the parts with c Id 
water. The bite of a viper is not always dangerous ; but 
as we can never judge with certainty whether the wound be 
poifoned or not, and as the poifon of this animal aCts very 
fpeedily upon the fyftem, its bad effects ought to be pre¬ 
vented by every poffible means. The injured part ought 
either to be cut out immediately, or deftroyed with the ac¬ 
tual or potential cautery. 

Formerly fuCtion- was much employed, and frequently 
with iiiccefs: ft fhould not, however, prevent the removal 
of the part. After the part has been removed, we fhould 
endeavour to produce a plentiful fuppuration. When the 
poifon appears t) have entered the fyftem, the application 
of warm oil over the whole body has been extolled ; and it 
has been faid that advantage has been derived from the in¬ 
ternal ufe of it. From fome late obfervations, however, the 
efficacy of this remedy is much to be doubted. Perhaps a 
plentiful fweat, kept up for a confiderable time, is the moft 
certain method yet difeovered. Small dofes of volatile al¬ 
kali fiequenuy repeated is more to be depended on for pro¬ 
ducing this effeCl than any other remedy. 

The bite of a mad animal occafions the moft formidable 
poifoned wound known in this country. In thefe wounds hy¬ 
drophobia indeed does not always enfue ; but when it does, 
d.athis almcft certainly the confequence. A variety of no- 
ftrums for preventing and curing this difeafe have been held 
forth to the public; but there is fcarcely any well attefted 
faff of any one of them proving ufeful. Nothing yet known 
can be depended upon but the immediate removal, of the in¬ 
jured part, either with the fcalpel or the affual or potential 


cautery ; which, together with a plentiful fuppuration, has, Inflamnu- 
in different inftances, appeared to uniwer the purpofe effec- tion and 
tually ; at lead, patients treated in this manner have eica- s |'PP llra - 
ped, while others bit at the fame time by the fame animal 
have fuffered. The fooner the operation is performed, the 
more effectual it is likely to prove ; but it ought not to be 
omitted, even though fome time has elapfed from the time 
that the wound was inflicted ; for there is reafon to fuppofe 
that this poifon does not enter the fyftem fo quickly as fe- 
veral others are obferved to do. Sea-bathing has been much 
recommended in all ages as a preventive ; but there are 
few well attefted cafes of its being attended with advantage. 

Many practitioners depend much on mercury ; and as it can 
be ufed along with any pther plan of treatment, it ought 
not to be negleffed. 

When wounds are poifoned by the application of matter 
from certain fores, as thofe of. the venereal or cancerous 
kinds, or from any of the vegetable poifons, it is better to 
remove the part affeffed immediately, than to undergo a 
courfe of medicines generally flow and often doubtful in 
their operation. 

The metallic poifons do not fall to be confidered in this 
place ; for howeveg deleterious they may be when taken in¬ 
to the ftomach, they feldom appear to be otherwife hurtful, 
when applied to wounds, than by irritating or corroding the 
parts with which they come in contaff. 

CHAP. III. Inflammation and its Confequences . 

Sect. I. Of Inflammation and Suppuration. 

Inflammation of any part is accompanied with increa- 
fed heat, rednefs, and painful tenfion. For the remote and 
proximate caufes of inflammation, together with the treat¬ 
ment of inflammatory difeafes, fee Phlegmnfue, article Me- . 39 

dicine. Inflammation is commonly divided into two fpe- 
cies, the phlegmonic and erytbemalic. The firft is diltinguifh- mat ; on , 
ed by confiderable fv. elling, throbbing pain, and circumfcri- 
bed bright red colour. The fecond by fuperficial fwelling, 
burning pain, dull red colour, apt to fpread, difappearing 
when preffed, and quickly returning ; the part affeffed is 
frequently covered with fmall veficles. The confequences 4 ° 
of inflammation are fuppuration and gangrene, unlefs the lts cor| f e " 
inflammation be checked and terminated by refolution.— 

That an inflammation will terminate in fuppuration may be onanftgan- 
known from the length of time it has continued, from the grene. 
remiffion of the pain and hardnefs, the greater elevation of 
the fkin in the middle part, a change of colour from red to 
bluifh or livid, a flight fever with fhivering, and from a fluc¬ 
tuation of matter perceived on handling the part. 

During the firft ftage of the inflammation, however, we whenrefo- 
ought, for the moft part, to endeavour to refolve it, or pre- lutio® 
vent the fuppuration. Yet fome cafes mu ft be excepted. fhoubibc 
For inftance, thofe inflammatory fwellings which fometimes attempted 
occur in fevers, or fucceed to them, ought always to be 
brought to fuppuration ; and it might be very dangerous to 
attempt a refolution of them. In fwellings of a fcrophulous 
nature, it is perhaps beft to do nothing at all, either with a 
view to refolve or fupputate. Thus it might be dangerous 
to make ufe o-f repellent application, at the fame time that 
it is by no means advifable to promote their fuppuration ; 
the cure of fuch fwellings, when opened’, proving always 
very troublefome ; while at the fame time it is known, that 
fuch fwellings may remain for a very long time without any 
rifk to the patient. In the lues venerea, too, as we are 
poffeffed of a certain antidote for the diforder, it is beft not 
to attempt the fuppuration of any buboes which may ap¬ 
pear 1 
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pear ; as the cure of them, when opened, very often proves 
extremely troublefome ; and as their being opened cannot 
contribute any thing towards their cure. 

Where the inflammation is but beginning, and the fymp- 
toms are not fo violent as to affedl the general fyftem, to¬ 
pical remedies, with a due attention to tegimen, often an- 
fwer in refolving them. The firft tbiug to be attended to 
in the cafe of every inflammation, is the removal of the ex- 
citincaufes, which either have brought on the inflamma¬ 
tion originally, or which may continue it after it is begun. 
Sue', are extraneous bodies in wounds, pieces of fradtured 
bones, luxations, &c. Of all the various applications for an 
inflamed part, thofe of a fedative nature are chiefly to be de¬ 
pended upon ; and, next to thefe, emollients. Of the for¬ 
mer kind we may confider all the different preparations of 
lead diffolved in vinegar ; together with vinegar itfelf, which 
generally adls alfo as a fedative. Among the latter we may 
place the mild expreffed oils, as alfo the foft ointments made 
with thefe oils and pure wax. 

When we fpeak of fedative medicines, however, it mull 
not be underflood that all of that clafs are to be ufed indil- 
criminately. Thus opium, though one of the mofl powerful 
of all fedatives, yet as its application, ex|ernally to the hu¬ 
man body, is always attended with fome degree of irritation, 
however ufeful it may at times be found in fome particular 
fpecies of inflammatory diforders, will never, probably, as an 
external application, become of general ufe in thefe cafes. 
Warm emollient fomentations alfo, though powerful feda¬ 
tives, as tending more effedlually to remove tenflon and pain 
than perhaps any other remedy, are conflantly found to be 
improper where a refolution is to be wilhed for. Their 
conilant effedt is, either to bring the fwelling to a fuppura- 
tion, or to relax the parts in fuch a manner as to render the 
removal of the diforder always exceedingly tedious. 

Mr Bell recommends the preparations of lead as proper 
applications, in cafes of external inflammation, where we with 
for a refolution. The bed method of applying it, he fays, 
is in the form of a watery folution ; and he gives the fol¬ 
lowing formula: “ §, Sicchar. faturn. |fs.; folve in acet. 
pur. ^iv.; et adde aq. fontan. diftillat. ftyj. The addition 
of vinegar renders the folution much more complete than it 
otherwife would be ; and without it indeed a very confider- 
able proportion of the lead generally feparates and falls to 
the bottom. 

In making ufe of this folution in cafes of inflammation, 
as it is of confequence to have the parts affedted kept con- 
ftantly moift with it, cataplafms prepared with it and crumb 
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remedies fhould as feldom as poflible be allowed to interfere Infiamrca. 
with one another ; and emollients fnould accordii g’y never don and 
be prescribed, but when the circumftances already mention 
ed of irritation, tenflon, and pain, are fo conflderable as to _ 
render their application altogether neceffary. 

When the part affected with inflammation is not very ten¬ 
der, or lies deep, applications of vinegar are often had re- 
courfe to with conflderable advantage: the mofl; effectual 
form of ufing it feems to be by way of cataplafm, made with 
the ftrongeft vinegar and crumb of bread. In fuch cafe:, 
an alternate ufe of this remedy, with the faturnine folution, 
has produced more beneficial effects than are commonly ob- 
ferved from a continued courfe of any one of them. 

At the fame time that thefe applications are continued, 
blooding with leeches, or cupping and fcarifying, as near 
as poflible to the part affedted, is generally of very great 
fervice; and in no cafe of local inflammation Ihould ever 
be omitted. In all fuch cafes, the whole body, but more ef- 
pecially the difeafed part, fhould be preferved as free as pofli¬ 
ble from every kind of motion ; and, for the fame rcafon, the 
neceflky of a low cooling diet, in every inflammatory difor¬ 
der, appears obvious, as does alfo a total abftinence from fpi- 
rituous and fermented liquors. 4 . 

In flight cafes of inflammation, a due perfeverance of the Blood-let- 
feveral articles taken notice of will, in general, be found ting, wlun 
fufficient lor every purpofe. But when there is likewife aP r pP ertor 
full, hard, or quick pulfe, with other fymptoms of fever, ge- t!us P ur " 
neral blood-letting becomes neceffary ; the quantity of blood e ' 
taken away being always to be determined by the violence 
of the diforder, and by the age and ftrength of the patient. 
Evacuation, however, fhould never be carried to a greater 
height than what is merely neceffary for moderating the fe¬ 
brile fymptoms; for if fuppuration fhould take place after 
the fyflem is too much reduced, its progrefs is thereby ren¬ 
dered much more flow and uncertain, nor will the patient be 
fo able to bear the difeharge that muft enfue upon opening 
the abfeefs. The ufe of gentle laxatives, together with cool¬ 
ing diaphoretic medicines, are alfo attended with very good 
effects. 

Thefe different evacuations being premifed, the next ob¬ 
ject of confequence is to procure eafe and quietnefs to the 
patient; which is often, in inflammatory cafes, of more real 
fervice than any other circumftance whatever. The mofl 
effectual remedy for this purpofe is opium ; which, when 
pain and irritation are conflderable, as in extenfive inflamma¬ 
tions very frequently happens, fhould never be omit ed. In 
large wounds, efpecially after amputations and other capital 


of bread in general anl'wer that intention exceedingly well, operations, alfo in pundtures of all kinds, large dofes of opium 

ttv i .t • n i _ .. 1 _ 1 . I — I, 1 v-> ^ ^ . 1. ^ ^ ? l • i i i *? 


But when the inflamed parts are-fo tender and painful as not 
ealily to bear the weight of a poultice, which is frequently 
the cafe, pieces of foft linen moiftened with the folution an- 
fwer the purpofe tolerably well. Both Ihould be applied 
cold, or at leaf! with no greater warmth than is merely ne¬ 
ceffary for preventing pain or uneafinefs to the patient: they 
Ihould be kept almofl conflantly at the pait, and renewed 
always before turning ftiff or hard. 

When the tenflon and irritation on the fkin are confider- 
p.ble, emollients are often attended with very great advan¬ 
tage : the parts affedted being, in fuch a ftate of the difor¬ 
der, gently rubbed over with any of the mild expreffed oils 
two or three times a-day, the tenflon, urnation, aad pain, 
are often very much relieved, and the difeuffion of the tu¬ 
mor thereby greatly piomoted. 

In every cafe of inflammation, indeed, emollient applica¬ 
tions would afford fome relief. But as the prepara'ions of 
lead, already recommended, pro*- in all finch difordei s ftill 
more advantageous ; and as unguents of eve y kind lend 
coniiderably to Blunt the action of lead; thefe two lets of 


are always attended with remarkable good effedts. In all 
fuch cafes, however, opium, in order to have a proper in¬ 
fluence, fhould, as was obferved, be adminiftered in very 
large dofes; otherwife, inftead of proving ferviceable, it 
feems rather to have the contrary effeft; a circumftance 
which is perhaps the chief reafon for opiates in general ha¬ 
ving been very unjuftly condemned in every cafe of inflam- 
mation. 

By ■ proper attention to the different circumftances taken 
notice of, in the courfe of three or four days, and fome- 
times in a fhorter fpace of time, refolution of die tumor will 
in general begin to take place ; at lead before the end of 
that period it may , for the mofl part, be known how the 
diforder is to terminate. If the heat, pain, and other at¬ 
tending Sy mptoms abate, and efpecially if the tumor begins 
to dectc.ile, v ithout the occurrence of any gangrenous ap¬ 
peal anco . we may then be almofl certain that by a continu¬ 
ance of the fame plau a total refolution will in time be ef¬ 
fected. 

But, on the contrary, if all the different fymptoms rather 
N 2 increafe; 
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biflamma- mcreafe; and efpecially if the tumor tarns larger, and fome. 
tion and what ft f - , with an increafe of throbbing pain ; we may then 
-if- with tolerable certainty conclude, that fuppuration will take 
place ; and fbonld therefore immediately defill from fuch 
44 applications as were judged proper, while a cure was thought 
romotin P ra< ® ca Bk by rtfolutioiv, and endeavour to afiiff nature as 
fuppuia- S much as poffible in the formation* of pus, ot what is called 
tion. maturation of the tumor. For this purpofe there is nothing 
better than to pteferve a proper degree of heat in the parts.. 
This- is cotnnfonly done by the means of Warm fomentations 
and cataplafms; and When thefe are regularly and frequent¬ 
ly renewed, nothing, it is probable, could more effectually 
anfwer the ptirpofe. But in the ordinary manner in which 
they are applied, by the caraphifms being renewed only, 
once, &t at molt twice a day, they rnuli always* it is ima¬ 
gined, do more harm than good. For &> foon a's the degree 
of heat they were at firft poffeffed of is diflxpated, the' rnoif- 
ture kept up by them, with the c'ofife queue evaporation 
which enfues ; , rtnift always render the part a great deal' cold¬ 
er than if it had been merely wrapped in flannel without the 
ufe of any fuch application. 

In order to receive' all ; the- advantages of fuch remedies, 
the part affected (hould be well fomented with flannels preff- 
fed out of any warm emollient 'decodfion, applied as warm 
as the patient can eafily bear them, continued at leaf! half 
an hour at oncfr, and ? repeated four times, a day. 

Immediately after the fomentation is over, a large emol¬ 
lient poultice thould likewife be applied warm, and renewed 
every fecond or third hour at fartheft. Of all the forms\re- 
commended for emollient cataplafms, a* common milk-and- 
bread- poultice, with a proportion of butter or oil, is perhaps 
the moll, eligible ; as it not only poffeffes all the advantages 
of the ctilers, but can. at all times 'be more eafily ob» 
tallied. 

■ Headed onions, garlic, and other acrid Jubilances,, are 
frequently made ufe of as additions to maturating cataplafms. 
Wnen there is not a>dne degree of inflammation in the tu¬ 
mor,. and when it appears probable that the foppuration 
would be quickened by having the inflammatory fymptoms 
fomewhac increafed, the addition of fuch Jubilances may 
then be ©f fervice; but when ftiifiulants are neceffary in 
fuch cafes, a-final! proportion of ftraifled galhanum, or of 
any of the warm gums, diffolved i-n the yolk of an egg, and 
added to the poultices, is a more certain form of applying 
them. Whenever the inflammation, however, takes place 
to a proper degree, fuch llimuladng fabftances never can be 
neceffary ; and in; many cafes, it is apprehended, they may 
even do mifehief. 

in-fuch tumors as, from their being poffeffed of little or 
no inflammation, are commonly faid to be of a cold nature, 
as they ate generally indolent, and proceed very flowly to 
Jhppuration, plafters compofed of the warm gums, are often 
had recourfe to with confiderable advantage. In fuch cafes, 
they are not only of ufe by the ftimulus and irritation they 
occafion, but by the heat Which they tend to preferve in the 
part. They become particularly neceffary"whsn the patient, 
By being obliged to go abroad, cannot have cataplafms fre¬ 
quently enough renewed, or fo ,coveniently applied ; but 
•when fome fuch objection does not occur, the latter, for 
very obvious reafons, fliould always be preferred. 

AS- l)ry cupping, as it is termed, that is, cupping without 
liry-cup- tflie ufe of the fcarificatcr, upon or as near as,poffible to the 
***•?■ part affected, is frequently had recourfe to with advantage 

in promoting the fuppuration of tumors. It is only, how¬ 
ever, in fiich as thefe laft mentioned, where there feems to 
he a deficiency of inflammation, that it can ever eilher be 
nss.effary or uieful; but in nil tumors of a real indolent na.- 


tare, and where there is ft.iff fome probability of a fuppu- Inlftrmma. 
ration, no remedy is more effectual. * 10n and 

Thefe different applicat'ons, Under the reftfidlHotis taker, 
notice of, being continued fof a' longer or flmrter time, ac- 
cording to-the fizesf the tumor,' its fituation, and other cir- 
cu'ffiftarices, a thorough fuppuration: may in general at laft be 
e.vpcded'. - 

Matter being, fully formed 1 in a tumor, is known by a re- s; gn ^ t i, a ( 
miffion of ail the fymptoms taking place; the throbbing' matter is 
pain,- which before was fr equent, now goes cfff, and the pa-formed, 
tiefit complains of a more dull, ccmRant, heavy pain': the 
tumor points at fbrne particular part, generally near tt> its 
middle ; where, if the matfer’is not erfcyfied, or deep feat'ed, 
a whirifh yellow appearance is obferved, in dead of a deep 
red that formerly took place; and flnflcration of a fluid un¬ 
derneath is, upon prefihre, Very evidently difeovered. Some 1 - 
times', indfeed', when an'abfeefs is thickly covered' with rriuf- 
cotif and' Other parts',, though, from concurring circurtffihm- 
ces, there can be littj-e doubt df thefe' being evert a very 
confiderable colledti oil of matter, yet the ffuffuation cannot 
be readily diftingnifhed: it does not, however, often hap¬ 
pen, that matter is fo very deeply lodged as not to be d'ifco- 
vered upon proper examination. 

This, however, is a circumllance of the g.reateft c'oflfe- 
qilence in pradtice,- and deferves more attention than is- 
cOfiamonTy given to it. In no part of the frlrgeon’s' em¬ 
ployment is experience in former fimilar cafes of greater 
ufe to him than in the prefent; and however Ample it 
may appear, yet nothing, it is certain, more readily di- 
ftinguilhes a man of obfervaticn and Cxtenfive pra-diice, 
than his being able eafily to detedl colledti'ofls of deep feat- 
ed matter; wliilflr nothing, on the contrary, fo material- 
ly affedts the character of a fnrgedn, as his having,..in fuch- 
cafes, given an inaccurate or unjuft prognofis; as the 
event, in diforders of that nature, comes generally at laft to. 
b‘e clearly demonftrated to all concerned: 

Together with the 'feveTal local fymptoms of the'prefence 
of pus aiready enumerated', may be mentioned the' frequent 
Jhiverings to which patients are liable on its firft formation: 
thefe, however, feldom occur fo as to be d iff in <31 y obferved, 
unlefs the colledtion is confiderable,. of feared inter nally in 
fottie of the vifbera'.. 47 

After the matter' is folly formed, and the abfeefs brought Of opening' 
to maturity, the only, remedy is to open it, and give vent to aLfceffcsj, 
the pus it contains. In many cafes, indeed, nature will do 
the work, and abfeeffes, when fuperflcially feated, will cer¬ 
tainly burft of themfelvesbut where' the matter lies deep, 
we are by no means to wait for this fpontaneous opening; as-' 
fhe pus will acquire an acrimony Befo-ie it can breakthrough 
the integuments', which may prove very piej.udicial to 
health. However, it is a general rule not to open abfeeffes, 
till a thorough fuppiiraticn has taken place; for, when laid 
open long before that period, and while any confiderable- 
hardnefs remains, they commonly prove more troubleforfie,, 
and' feldom heal-’ fo kindly. 

In fome cafes, however, it is neceffary to deviate from 
this general rule, and to open them a good deal fooner; 
particularly in all filch critical abfeeffes as occur in malignant 
fevers. In like manner, in theplague,we are commonly advifed 
to open fuch tumors, fo foon as they are at all. tolerably ad¬ 
vanced, and not to wait till drey are fully maturated; as, 
from experience in thefe diforders, it is found to be of more/ 
confequence, for the removal of the original difeafe, to have 
a quick difeharge of matter produced, than any harm the 
patient can fuller from having a fwelling fomewhat prema¬ 
turely laid open. 

Iff abfedfesy alfo, fituated on any of the joints, or upon. 

chhes. 
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either ef the large cavities of the bread and abdomen* and 
move efpecially when-they feem to run deep, they ftiould al¬ 
ways be opened as foon as the leuft fluctuation of matter is 
difcovered. For, vs hen- the reftftanefeis on every fide equal, 
they juft as readily point inwardly as outwa dly t and the 
oonfeqttence of a large abfeefs baffling into either of the 
large cavities, is Well known moft frequently toptove fatal: 
An in dance of which* m the following cafe, with very little 
v attention, might have been prevented, A fargeon of emi¬ 
nence, and of very extieitfive practice, was applied to by 
» young healthy-lookmg many with a large abfcefi upon 
die left fide of his- cheft. A ftadtatfion of a fluid was, 
upon preffure, very evidently difcovered-; audit Was agreed 
by ether two practitioners’ Who- were prefect, that an open¬ 
ing fhould be made to give Vertt to the matter. But the 
operator, being much engaged! in bufinefs,. could not fa 
on an earlier period-for doing it than the third day from 
file patient’s applying to- him i unluckily, however, the pa¬ 
tient died fuddenly in his tied the night before the abfeefs 
was to have been opened. 0Vr examining the body, the 
tumor had difappeared entirely, without any external open¬ 
ing being obfervable; artd, on opening the thorax, it was 
found to have burft inwardly u-pon- the lungs, and produced 
immediate fuffbeafion. 

In every other circumftance', however, except in- the Cafes 
alluded to, the rule in opening abfeeffes is, as Was'already 
remarked,. To- allow a- thorough- foppurarion to take place, 
before any vent whatever be given to the' mattes; and it 
being then determined to lay' the collection open, the next 
question that occurs, is wi»h> reipeift to the manner of do¬ 
ing it. 

There are three ways of opening 5K1 abfeefs f0 a« to give 
an outlet to the matter; by cauftic, by kicifion, or by the 
48 introduction of a feton. The firft is more agreeable to ti- 
Jy cauftic, niid patients, who are afraid of the pain of ineifion, but is 
attended with fome inconveniences wlrch render the method 
of incilion much preferable. Cauftic ads flowly, and pro¬ 
duces a long continued pain; befides, no kind of cauftic has 
yet been invented* the effeffs of which can be confined- to 
a certain determinate extent; hence the patient is liable to 
fuffer much unneceffary pain, as the equities commonly 
employed are either the lapis infernalis or lunar caudle. 
The abfeefs is to have a flip of ad-hefive plafter applied to it, 
with a flit cut in it of a fize fomewhat lefs than the opening is 
intended to be. This flit is to be filled with cauftic redu¬ 
ced into a powder, and wetted to make it ad more quickly,. 
It is then to be covered over with a plafter, and the whole 
is fecured with a firm comprefs. and bandage.'' The time 
neceffary fur the cauftic to make a fuflkient opening will 
depend upon the thicknefs- df the (kin, and ftrength of the 
cauftic ; but generally it requires feveral hours. When we 
find that an efehar is rrfede, it is to be foftened with any 
emollient ointment until it can be readily feparated ; after 
which, the matter is to he difeharged, and the abfeefs treated 
as one opened by ineifion. 

The method of opening abfeeffes by the knife is, to make 
an ineifion of fu-eh a fize as to give free vent to the matter.. 
The opening is to be made in the under part of the tumor, 
that the matter may pafs readily out. It has been a prac¬ 
tice among furgeons either to open a large abfeefs from end 
to end, or at kaft through two-thirds of its length ; but 
from the bad confequertces which often attend this method, 
the lateft practitioners have thought it better merely to give 
a free difeharge to the matter,, without expofmg the part to 
the affion of the air. 

The third method, viz. that by the feton, is now fre- 
* quently employed. It has the advantage of being attended 
with little pain, emptying the abfeefs in a gradual manner, 
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and completely preventing the accefs of the air, which, in Gangrene- 
the other two methods, is often attended with had confe- 
quences ; and it frequently performs a cure in a much fliorfc. 
er time. 

There are various iaftrnmenfs for introducing the feton : ir 
may even frequently be done by a lancet and common probe; 
but the inftruments seprefented in Plate CCCCLXXXV1I. 
ftg. 1 and 2. are more frequently employed. One of thefe 
being threaded with glover's- foft filk, is to be introduced 
throng!* the upper part of the tumor ; but if the blunt one 
(fig. a.) be employed, it will be neceffary to have the affift- 
ance of a lancet - f tin? kiftmtnent- is then to be brought out 
at (the under part of the- tumor, and in this way the matter 
will be allowed to r-Un gradually off. 

The ufual mode of d-reffing an ahfsdfs the firft time is 
with dry but. i* the Courle of dreffing, it will be proper 
to have regard to the-fituation of the a-bteeft, and as much 
as poffible to rrfake the patient favour the difeharge by his 
ordinary poftufe : and to this end alfc* the difeharge muff 
be aflrfted by comprefs and bandage ; the comprefs may be 
made of foft old linen, applied according to che nature of 
the part and the' feafon of the yeas*. The frequency of 
dreffing will depend On the quantity of difeharge : once in 
24 hours is ordinarily fafficient; but fometimestwice,, or per¬ 
haps three, times, is neceffary. 

Sect. IL Of Gangrene . 

Thus other confequence of inflammation is gangrene,, 
which may terminate in mortifications When the' colour- 
of an inflamed' part changes to a dark red, when blifters 
ari'fe on it containing an ichorous fluid, we know that idr 
has become gangrenous. When it becomes black, flaccid*, 
and infenfib’e* when it lofes heat, and acquires a putrid, 
fmell, it has proceeded to complete' mortification. A gan¬ 
grene feldom affe-ffs thofe who enjoy a good habit of body* 
though even in them, it may be brought on, accidentally 
by whatever Jeffreys the texture of aTpart; as contufion* 
lc>ng continued preffure, or whatever deprives a part of its 
nourilhment. In like manner, cold, by putting a flop to 
the circulation, may produce gangrene,-and frequently does 
So in cold climates. This comes on fuddenly* without any 
pain or previous- inflammation; and the patient himfelf is fre- 
quently in fen able of it, till he is informed, of his fituation by 
fome other- perfon. 

A defect in the circulation, in extreme old! age, frequently 
occafions mortification in the extremities. 

There are fome inftarices of what is called dry gangrene, Dry 
in which the parts continue totally mortified for a great gveneff 
length of time, without either turning very flaccid^ or 
running into diAblution. But fuch cafes-never occur from 
inflammation; they happen commonly from the flow of 
blood to fuch parts being put a ftop to by compreffion of. 
one kind or another* as tumors, ligatures, on other fimilar 
canfes, ob ft ruffing the principal arteries which ufed to flip- 
ply them ; which, when the- ftoppage of the circulation *is 
Complete, always occafions a very flow, tedious, mortifica¬ 
tion ; and as the parts.in fuch inftances are no longer fupplied 
with f refit quantities of fluids, while a confidera'bfe evapo¬ 
ration muft- (till be going on, fuch a degree of humidity 
cannot therefore poffibly occur as does in other cafes of 
gangrene. So that fpeeies of the diforder has, perhaps. 

With propriety enough, been termed the dry gangr/tK. 

There is another variety of the difeafe termed white-g,m- whitfLn- 
grene; in which the parts fuppofed mortified do riot turn gre ne. 
black, but retain nearly their former colour, See. Whether 
fuch a complaint, however, can with propriety be detlortiina- 
Kdgangrefte or not, may properly be doubted: but as it is 
chiefly that fpeeies of the diforder which fuccesds inflam- 

matioa» 



ioa 


SURGERY. 


Chap. IV. 


Gangrene. 

Si 

"frogo/fis. 


Si 

Means of 
preventing 
gangrene 
arilingfroni 
inflamma¬ 
tion. 


SS 

Arifir.g 
frojni cold. 


Si 

Scarifica¬ 
tions and 
externalap- 
piicatirnsto 
mortified 
parts im¬ 
proper. 


m.r.ion it.it is here particularly treated of, and in which no 
Inch varieties are ever obferved, it is not neceffary to carry 
the ii qmry farther. 

The prognofis in every cafe of gangrene is doubtful 
at fir ft, as, even in the {lighted; cafes, the patient may i'uffer 
from ;he fpreading of the difeafe ; but flight cafes, from ex¬ 
ternal injuries, are more favourable than thofe which artfe 
from internal caufes, though no perfon can be confidered 
fife till the difeafed parts are feparated, and even entirely 
caft off. When inflammation happens round a mortified 
part, more efpecially if pus be formed, we may pretty cer¬ 
tainly pronounce that the mortified part will be thrown off. 

When there is reafon to fufpedt from the violence of the 
fever and great heat of the inflamed part, that it will termi. 
nate in gangrene, blood-letting, and whatever may have a 
tendency to moderate the inflammation, may check its pro- 
grefs. But as the patient, in fuch cafes, is fometimes apt 
to fink afterwards, nothing more ought to be done than is 
merely neceffary to moderate the prelent fymptoms. If an 
inflamed furface put on a gangrenous appearance when the 
patient is weak, and the pulfe low, we mud have recourfe 
to whatever may invigorate the fydem, viz. a nourifliing 
diet, with the free ufe of wine. Peruvian bark likewife is 
to be given in as great quantities as the domach of the pa¬ 
tient will permit. When the domach cannot bear enough 
in fubdance, which is the bed form of exhibiting it, it may 
be given either in form of tinfture or joined with aromatics. 
External applications, fuch as ate of a dimulaling nature, 
may likewile be ufeful. 

In the cafe of gangrene arifing from cold, the part mud 
be immerfed in very cold water, or rubbed with fnow ; for 
if any thing warm be applied, or the patient brought near 
a fire, it certainly mortifies. If the whole body has become 
torpid with cold, the fame prafiice mud be followed ; the 
very cold water thould be afterwards changed for fome that 
is a little warmer, and the patient gradually brought to a 
proper degree of heat. Rubbing with fait is fometimes 
found ufeful. if the whole body be benumbed, cordials are 
not to be adminidered too fuddenly. A glafs of cold wine 
ihould fird be given, afterwards warm wine by itfelf, or 
with fpices. If dronger cordials be required, ardent fpirits 
may be employed. Notwitb (landing the greated attention, 
however, a mortification fometimes takes place, and in fome 
indances very fuddenly; as in the cafe of carbuncle, where, 
after an inflammation has continued for fcarcely 24 hours, 
the parts become black, and end in real mortification. 

In the treatment of mortified parts, a variety of exter¬ 
nal applications have been pointed out, and particularly 
thofe of the antifepcic kind; fuch as all the warm gums and 
balfams, ardent fpirits, and even alcohol: and to admit of 
their nearer application to the found parts, with a view to 
the prefervation of thefe from putrefaction, deep fcarifica- 
tions through the difeafed, and into the found parts, have 
been generally recommended. But although fuch articles 
may be of ufe in preferving dead animal-fubftances from cor¬ 
ruption ; yet that they will always prove fervicealle in 
the lame manner in living bodies, is probably very much to 
be doubted. And it is even apprehended, by the ftrong ir¬ 
ritation they always occafion when applied to a living fibre, 
that, in fuch cafes as the prefent, they may rather do mif- 
chief; it being only a very flight degree of inflammation 
that is required to bring on a fuppuration. The incilions, 
when carried into the found parts, with a view to facilitate 
the operation of fuch remedies, may likewife do harm ; not 
only from the rilk of wonn ung the blood-veffels, nerves, and 
tendons, that lie in the way, but alio by allowing a free and 
farther entrance of the putrefeent fluids into the parts not 
yet affe&ed ; and unlefs they are carried fo deep as freely to 


reach the found parts, applications of the antifeptic kind Ulcers, 
can never have any effedt in anfwering the purpofe lor which 
they were intended. 

All the advantages commonly obferved from the great 
variety of applications recommended for gangrene, are ob¬ 
tained wiih more eafe, and generally with more certainty, 
from the ufe of any gentle {Emulating embrocation ; which, 
by exciting a flight irritation upon the furface, and efpeci¬ 
ally hen afllfted by a free ufe of the bark, at laft common¬ 
ly produces fuch a degree of inflammation as is wiflied for. 

With this view, a weak folution of fal ammoniac in vinegar 
and water has been known to anfwer exceedingly well ; a 
dram of the fait to two ounces of vinegar and fix of water, 
form, a mixture of a very proper ftrength for every purpofe 
of tlfs kind ; but the degree of ftimulus can be eafily either 
increafed or diminifhed according to circumftances, by ufing 
a larger or fmaller proportion of the fait. 

Although, for the reafons formerly advanced, inciflons 
may not in general be proper ; yet in fuch cafes where the 
mortification runs very deep, it is fometimes of fervice to 
make fcarificalions into the difeafed parts, fo as to remove 
part of them ; which, by taking off a confiderable load per¬ 
haps of putrid flefh, not only leffens the fetor, which in fuch 
cafes is always confiderable, but often render it more eafy 
for the found parts to free themfelves from the remainder. 

When with this view, however, inciflons are had recourfe to, 
care flrould always be taken that they be not carried the 
length of the found parts. 

When by the ufe of external or internal remedies, a fe- 
paration of the mortified part has been effefted, and a dis¬ 
charge of pus produced, the remaining fore is then to be 
confidered merely as a fimple purulent ulcer, and may be 
treated in the fame manner. 

CHAP. IV. Of Ulcers, White Swellings, Cancers1 
and Burns. 

Sect. I. Of Ulcers. 

A solution of continuity in any of the fofter parts of 
the body, difcharging either pus, fanies, or any other viti¬ 
ated matter, is termed ulcer ; and when the fame circum¬ 
ftances happen to the bones, the term caries or carious ulcer 
is adopted. ^ 

Ulcers are diftinguiflied by their particular diforders, Different 
though it feldom happens that the affeiftions are not compli- kinds of 
cated ; and when we lay down rules for the management of ulcers ‘ 
one fpecies of ulcer, it is generally requifite to apply them to 
almoft all others. However, the chara&ers of mofc eminence 
are, the callous ulcer, the finuous ulcer, and the ulcer with 
caries of the adjacent bone : befides this there is the putrid, 
the corrofive, the varicofe ulcers, &c.; but as they have ac¬ 
quired their names from fome particular affedlion, we {hall 
fpeak of the treatment of them under the general head of 
ulcers. 

It will be often in vain to purfue the beft means of cure 
by topical application, unlefs we are afiifted by internal re¬ 
medies ; for as many ulcers are theeffe&sof a particular in- 
difpofirion of body, it will be difficult to bring them in¬ 
to order while the caufe of them remains. Thofe which are 
cancerous and fcrophulous feem to gain the leaft advan¬ 
tage from phyfic ; for if in their beginnings they have fome¬ 
times been very much relieved, or cured, by falivation, or 
any other evacuation, they are alfo often irritated and made 
worfe by them. 

When an ulcer becomes foul, and difeharges a nafty ■?? 
thin ichor, the edges of it, in procefs of time, tuck in, and, uka$.° 
growing Ikinned and hard, give it the name of a callous ul - 
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Ulcers, ctr; which, as long as the edges continue in that hate, muft 
neceflarily be prevented from healing. But we are not im¬ 
mediately to deftroy the lips of it, in expectation of a hid¬ 
den cure ; for while the malignity of the ulcer remains which 
was the occafion of the callofity, the new lips will be fubjeCt 
to a relapfe of the fame kind, however often the external 
lutface ot them be deftroyed : we are to endeavour to bring 
the body of the ulcer into a difpofition to recover by other 
methods. It fometimes happens to poor laborious people, 
who have not been able to afford themfelves reft, that lying 
a-bed will in a Ihort time give a diverfion to the humours 
of the part, and the callous edges, foftening, will without 
any great affiftance (hoot out a cicatrix, when the ulcer is 
grown clean and filled with good flelh. The effect of a ia- 
livation is generally the fame ; and even an iffue fometimes 
difpofes a neighbouring ulcer to heal. But though callofi- 
ties be frequently foftened by thefe means, yet when the 
furface of the ulcer begins to yield thick matter and little 
granulations of red ficfh (hoot up, it will be proper to 
quicken nature by deffroying the edges of it, if they re¬ 
main hard. The manner of doing this, is by touching them 
a few days with the lunar cauftic, ci lapis infernalis. Some 
choofe to cut them off with a knife : but this is very pain, 
ful, and not more efficacious. When the lips do not tuck 
down clofe to the ulcer, but hang loofe over it, as in feme 
venereal buboes, the cafieft method is to cut them off with 
the lciffars. 

To digeft the ulcer or to procure good matter from it 
when in a putrid ftate, there are an infinity of ointments in¬ 
vented ; but the bafilico flavum, alone, or foftened down 
fometimes with turpentines, and fometimes mixed up with 
different proportions of red precipitate, feems to ferve the 
purpofe of bringing an ulcer to cicatrization, as well as any 
of the others. When the ulcer is incarned, the cure may 
be finiftied as in other wounds ; or if it do not cicatrife 
kindly, it may be wafhed with aq. calcis, or aq. phag. or 
dreffed with a pledgit dipt in tinift. myrrha:: and if excori¬ 
ations are ipread round the ulcer, they may be anointed with 
fperrn. cet. ointment, or any other loft ointment. 

The red precipitate has of late years acquired the credit 
it deferves for the cure of ulcers ; but, by falling into gene¬ 
ral life, is very often urfkilfully applied ; when mixed with 
the baiilicon, or, what is nearer, a cerate of wax and oil, it 
is moil certainly a digeftive, fince it hardly ever fails to 
make the ulcer yield a thick matter in 24 hours, which dif- 
59 charged a thin one before the application of it. 

Of deftroy. If the ulcer produces a fpongy flelh, fprouting very high 
fl\ flmS ° US a b° ve the furface, it will be neceffary to deftroy it by forne 
'“ of tlie efcharotics, or the knife. This fungus differs very 
much from that belonging to healing wounds, being more 
eminent and lax, and generally in one mafs ; whereas the 
other is in little diftinft protuberances. It approaches often 
towards a cancerous complexion, and when it tifes upon feme 
glands fometimes usually degenerates into a cancer. When 
thefe excrefcences have arifen in venereal ulcers, efcharotics 
ftould be applied. Thefe in ufe, are the vitriol, the lunar 
cauftic, the lapis infernalis, and more generally the red pre¬ 
cipitate powder. 

It is but feldom that thefe inveterate fungufes appear on 
an ulcer; but it is very ufual for tbofe of a milder kind to 
rife, which may often be made to fublide by preffure and the 
life of mild efcharotics : however, if the afpedl of the fore 
be white and fmooth, as happens in ulcers accompanied with 
a dropfy, and olten in young women with obllrinffions, it 
will anlwer no purpofe to wafte ti t excrefcences until the 
conftiiution is repaired, when mod probably they will fink 
without any affiftance. In ulcers alfo, where the fubjacent 
bone h caiious, great quantities of loofe flabby fldh will 


grow up above the level of the fkin : but as the caries is the Thcr.-. 
caufe of the diforder, it will be in vain to expedl a cure of the 1 

excrefcence until the rotten part of the bone be removed ; and 
every attempt with efcharotics will be only a repetition of 
pain to the patient, without any advantage. 

When the pain and inflammation are exceflive, bleeding 
and other evacuations will often be ferviceable ; and above all 
things, reft and a horizontal pofition ; which laft circum- 
ftunce is of fo great importance to the cure of ulcers of the 
legs, that unlels the patient will conform to it ftriftly, the 
{kill of the furgeon will often avail nothing: for as the indif- 
pofition of thefe fores is in fome meafure owing to the gra¬ 
vitation of the humours downwards, it will be much more 
beneficial to lie along than fit upright, though the leg be 
laid on a chair; fince even in this poilure they will defeend 
with more force than if the body was reclined. Co 

In ulcers of the legs, accompanied with varices or dila- Ulcers a-- 
tations of the veins, the method of treatment will depend c g m pur.i-.. 
upon the other circumftances of the fore; for the varix can WIt!lWl * 
only be affifted by the application of bandage, which muft 
be continued a confiderable time after the cure. The neateft 
bandage is the laced flocking, which is particularly fervice¬ 
able in this cafe; though alfo, if the legs be oedematous, or 
if, after the healing of the ulcers, they fwell when the pa- 
tient quit6 his bed, it may be worn with fafety, and advan¬ 
tage. There are inftances of one vein only being varicons; 
which, when it happens, may be deftroyed by tying it 
above and below the dilatation, as in an aneurifm ; but this 
operation fhould only be pra&ifed where the varix h large 
and painful. ^ 

Ulcers of many years Handing are very difficult of cure; Cure of clc. 
and in old people the cure is often dangerous frequentlv ulcer- dsn¬ 
exciting an afthma, a diarrhoea, or a fever, which deftroy?. 
the patient, unlefs the fore break out again. : fo that it is not 
altogether advifaf.'e to attempt the abfoiute cure in fuch cafes; 
but only the reduction of them into better order, and lei’s 
compafs, which, if they be not malignant, is generally done 
with reft and proper care. The cure of thvfc in y<-ung 
people may be undertaken with more fafety; and in all rales 
ot Itubborn ulcers, the bark, very copioufly given, will be 
found of the uimoft fervice. (.. 

When an ulcer or abfeefs has any finufes or channels Of flr.uo.i* 
opening and dilcharging themfelves into the fore, they are Uccis. 
called /muons ulcers. Thefe finufes, if they continue to drain 
a great while, grow hard in the furface of their cavity, and 
then are termed fijlula, and the ulcer a fijlulous ulcer; alio, 
if matter be dilcharged from any cavity, as thofe of the 
joints, abdomen, &c. the opening is called a fnuous ulcer or 
a fjlula. 

_ fhe treatment of thefe ulcers depends upon a variety of 
circumftances. If the matcer of the finus be thick, ftiiift 
bandage and comprefs will fometimes bring the oppolite c 
fides of the finus to a reunion : if the finus grow turgid in Treatment, 
any part, and the fkin thinner, (bowing a difpofition to 
break, the matter mult be made to pulb more again.! that 
part, by plugging it up with a tent; and then a coumer 
opening muft be made, which proves often fuffiebat for the 
whole abfeefs, if it be not afterwards too much tented, 

■which locks up the matter and prevents the healing ; or too 
little, which will have the fume effeft : for dreffipg quite 
perficially docs fi-.metimes prove as mifehievous as tent-, 
and to r nearly the fame reafon ; fince luftering the external 
wound to contract ’uto a narrow orifice before the internal 
one be incarned, does almoit as effcffually lock up the mat¬ 
ter as a tent. To preferve, then, a medium in thefe cafes, a 
hollow t-nt of lead or filver may be kept in the orifice* 
whicn, at me fame time that it keeps it open, gives vent to 
the matter. The abfeeifes where the counter opening is 

made. 
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T Tic 1 r-;. made moft frequently are thofe of compound fractures, and 
the bread : but the latter do oftener well without dilatation 
th an the former; though it mu ft be performed in both, if 
practicable, the whole length of the abfeeft, when after 
dome trial the matter docs not leffen in quantity, and the 
ftdes of it grow thinner ; and if the finufes be fiftulous, no 
cure need be expected without dilatation. 

When an ulcer with loofe rotten flefti difeharges more than 
the lize of it flrould yield, and the difeharge is oily and 
{linking, in all probability the bone is carious; which 
may eafil-y be diftinguiihed by running the probe through 
the flefh : and if fa, it is called a carious ulcer. The cure 
of thefe ulcers depends principally upon the removal of the 
rotten part of the bone, without which it cannot heal. 
Thofe caries which happen from the matter of abfeeffes ly¬ 
ing too long upon the bone, are mod likely to recover: 
thofe of lues venerea very often do well, becaufe that dif- 
temper fixes ordinarily upon the middle and outlide of the 
denfeft bones, which admit of exfoliation ; but thofe prod.uc- 
ced by fcrophula, where the whole extremities of the fpongy 
64 parts of the bone are affected, are exceedingly dangerous. 

'wkeis ” 0 ' 15 en ’ ar g e d bones are not r.eceffarily carious; and there 
are ulcers fometimes on the {kin which covers them, which 
do not communicate with the bone, and confequently do 
well without exfoliation: nay, it fometimes happens, though 
the cafe be rare, that, in young fubjects particularly, tlie 
bones will be carious to fuch a degree, as to admit a probe 
almoft through the whole fubftance of them ; and yet after- 
wards admit of a cure, without any notable exfoliation. 

Treatment. The method of treating an ulcer with caries, is by apply¬ 
ing a cauftic of the fixe of the feale of the bone .winch is to 
be exfoliated ; and after having laid .it bare, to wait till the 
carious part can without violence be feparated, and then 
heal the wound. In order,to quicken the exfoliation, there 
have been feveral applications devifed ; but that which has 
been moft tiled in all ages,' is the actual cautery, with which 
furgeons burn the naked bone every day, or every other 
day, to dry up, as they fay, the moifture, and by that 
means procure the feparation : but as this practice is never 
of great fervice, and always cruel and painful, it is now 
pretty much exploded. Indeed, from confidering the ap¬ 
pearance of a .wound, when a feale of bone is taken out of 
it, there is little do.ubt that burning retards rather than ha- 
■ftens the feparation; for as every feale of a carious b.on,e is 
flung off by new flelh generated between it' and the found 
bone, whatever would prevent the growth of thefe granula¬ 
tions would alfo in a degree prevent the exfoliation ; which 
nrnft certainly be the effect of a red hot iron applied £0 clofe 
to it. 

Some carles of the bones are fo very {hallow, that they 
crumble infenfibly away, and the wound fills,up; but when 
the bone will neither exfoliate nor admit of granulations, it 
•will be proper to ferape it with a rugine, .or perforate it in 
many points with a convenient inftruruent down to the 
<juick. In fcrophulous cafes, the bones of 'the carpus and 
tar fits are often affected ; and from their fponginefs they 
are feldcm cured : fo that when thefe, or indeed the extremi¬ 
ties of any of the bones, are carious through their fubftance, 
it is advifable to amputate ; though there are inltnnces in the 
fcrophula, hut more especially in critical abfeeffes, where, 
after long drefllng down, the fplinters, and fometimes the 
whole fubftance,' of the fmall bones, have worked away, 
and a healthy habit of body coming on, the nicer has 
healed; but thefe are fo rare, that no great dependence is 
to be laid on fuch ah event. The dreffings of carious bones, 
if they are Prinking, mty be.dofii’s dipped in the tinture of 
myrrh ; other,wife thofe of dry lint are eafieft, and keep 


down the edges of the ulcer better than any other gentle White 

application. ^ Sw eUm ^ s. 

Sect. II. Of White 'Swellings. 

There are two fpecies of white fwellings, Mr Benjamin 
Bell obferves; the one of a mild nature, and frequently admit¬ 
ting of a cure ; which the other never does. The former, 
named by our author the rheumatic fpecies of white fwelling, 
begins with an acute pain, feemiogly diffufed over the whole 
joint, and frequently extending along the tendinous aponeu- 6(5 
rofes of the mufcles which communicate, with it. There Rheumatic 
is, from the beginning, .an uniform fwelling of the whole whitefwel 
furrounding integuments. Great tenfion generally prevails; lin S* 
but at fir ft there is feldom any external change of colour. 

From the commencement of the djfeafe the motion of the 
joint is attended with exquifite pain, and the patient keeps 
it conftamly in a relaxed pofture, finding that the eafieft. 

Hence the tendons become extremely ftiff and rigid, till at 
laft the joints have the appearance of complete and real an- 
chylofes. The fwelling now begins to augment, till the 
joint has acquired three or four times its natural fize ; the 
jcutic-ular veins become turgid and varicofe; at the fame 
time that the mufcular fubftance of the limb below decays, 
though it frequently acquires an equality in fize by becom¬ 
ing cedematous; the pain becomes intolerable, efpecially 
when the perfon is warm in bed or otherwife heated; ab.- 
feefles form in different parts, which, either breaking of 
themfelv.es, or by being laid open, difeharge confiderable 
quantities of matter, but without any remarkable effect in 
reducing the fize of the fwelling. Th,e pus difeharged 
from thefe is at firll of a tolerable good coofiftence, but 
ioon degenerates into a thin ill-conditioned fanies. How¬ 
ever, the orifices from whence it flows foon heal up, unlefs 
they are kept open by art; .and new cohesions breaking 
.out, they burft and heal up as before ; fo that in long-con¬ 
tinued diforders of this kind, the furroimding integuments 
are often entirely covered with cicatrices. 

In the mean time, tire health of the patient gradually de¬ 
clines, from the violence of the pain, and the abforption of 
matter into the fyftem, which takes place in fome degree 
from its firft formation in the different abfeeffes ; but which 
never appears fo evidently till the different abfeeffes have 
been laid open ; after which a .quick pulfe, night-ftveats, and 
a weakening diarrhoea, are fure to occur, which generally 
carry off the patient, if the member is not either amputa¬ 
ted, or the difeafe cured fome other way. £7 

On differing limbs which have been amputated for white Appear- 
fwellingis, the original difeafe appears to have been a mor- an" of tht 
ibid thickening of the furrounding ligaments, without any 
other affection of the joint whatever ; the bones and carti- jlfedUon. 
lages always remaining perfectly found, as likewife the ' 
fynovia both in quantity and confidence. In the more ad¬ 
vanced ftages of the diforder, tb.e thicknefs of the ligaments 
is more confiderable, and is generally attended with an ef- 
fufion, into the furrounding cellular fubftance, of a thick 
glairy matter, wh : ch gives ,to fwellings of this kind an elaftic 
fpringy feel, independent of the collections of matter the 
fluctuation of which may aTo be perceived. Through this 
glairy matter the collections of pus r.un in various direc¬ 
tions, without feemiug, however, to mix with it. In fome 
in fiances alfo a great many fmall hydatides are obferved ; 
all which form a confufed mafs, incapable of further diffec- 
tion. 

AH the abavementioned appearances have been obferved 
without any affection of the bones or cartilages. But 
when, by a very long continuance of the diforder the liga¬ 
ments come to be corioded by {he different collections of 

matter 
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White matter, the cartilages and in ccr.fequence thereof the bones, 
Swellings. f oon begin to fuffer. The tendons of the flexor mu Teles, 
though very fluff and contra&ed, do not, upon dilTection, 
fliow any flgns of difeafe. 

Scrophu- The above is an hiftory of the mildeft fpecies cf white 
lous white fwelling ; the more inveterate kind our author names the 
fwelling. fcrophulous white fwelling. In this the pain is commonly 
very violent; more acute than in the former ; and, inftead 
of being diffufed, is confined to a particular fpot commonly 
the very middle of the joint. The fwelling is commonly 
inconfiderable at firft ; infomuch that, on fome occufions, 
even when the pain has been very violent, little difference 
in point of fize could be obferved between the difeafed and 
the found joint. The motion of the joint is attended with 
very great pain, and the tendons become iliff. As the dif- 
order advances, the pain becomes more violent, and the 
fwelling increafes, with an evident enlargement of the ends 
of the bones. The fame elaftic feel, together with flmilar 
abfeeffes, occur in this as in the laft: but upon opening 
them they commonly difeharge a thin fetid fluff; the bones 
are found to be carious, and pieces of them are frequently 
difeharged at tire openings. 

By the continuance of the diforder, the conffitution fuf- 
fers, as in the firft fpecies of the difeafe ; and a diarrhoea with 
night-fwe.tts commencing, the patient is foon reduced to 
^ little more than fkin and b'me. 

Afpearan- Upon fuch joints being differed in the firft ftages of the 
cesondif- diforder, the foit parts feem very little affefled ; but there 
feflion. is conftantly obferved an enlargement either of the whole 
ends of the bones, or of their epiphyfes ; frequently of thofe 
on one fide of the jont only ; in others, again, the bones 
on both fides have been affedfed. 

This enlargement fometimes occurs without any other 
evident difeafe : but in general, and always in a more ad¬ 
vanced ftate of the complaint, the foft fpongy parts of fuch 
bones appear diffolved into a thin, fluid, fe id matter; and 
that too, in fome cafes, without the cartilages which fur- 
round them feeming much affeXed. In procefs of time the 
cartilages are likewife diffolved ; and then the matter of 
the bones and fofter parts mixing together, fuch fwellings 
exhibit in that (late a ftill more ccnfufed colleXion than is 
generally obferved even in the worft ftages of the other fpe¬ 
cies of the diforder. 

In the farther progiefs of this difeafe the furrounding 
foft parts likewife fuffer : The ligaments become thickened, 
and the contiguous cellular membrane is fluffed with the 
vifeid glairy matter obferved in the other fpecies of the 
diforder. 
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in the leaft able to account for it; and from the cffeXs^ White 
which it produces on the bones attacked, appears to be a - ■^cn. , .gv ^ 
fpecies o 1 fun a vent 0fa ; a difeafe of the tones probably of 
the fame nature as icrophula is of the foft parts, indeed, 
the appearances of the two diforders, after making allow¬ 
ance for their different f tuations, are exceedingly flmilar : 
they both begin with coniiderable enlargements or fwellings _ 
of the parts, which generally end in ulcerations ; they both 
likewife frequently occur in the fame perfon at the fame time. 

This fpecies of white fwelling is generally either attend¬ 
ed with other evident fymptoms oi fcrophula ; or the pa¬ 
tient, in an early period of life, has been fubjeX to that 
difeafe; or, which is nearly the fame, he is defeended front 
fcrophulous parents, and probably ha; the feeds of that difeafe 
lurking in his conllitution. From all thefe circumftances, 
it may with probability be concluded, that this fpecies ot 
white fwellmg is of a fcrophulous nature : and fince the other 
fpecies of the diforder is to be confidered as an inflamma¬ 
tory affeXion, a thorough dfitinXion between them is of 
very great importance ; it will not be improper therefore 
to give a fhort enumeration of the feveral diagnoitic or molt 
charaXeriftic fymptoms of each. 

The pain in the fi: ft fpecies is always, from the begin¬ 
ning, diffufed over the whole joint, and fometimes extends 
a coniiderable way along the mufcles that are attached to 
it: in the other fpecies it is always at firft, and fometimes 
even when the complaint has been of confiderable (landing, 
confined to a very fmall circumfcribed fpace. In the for¬ 
mer, the fwelling is always confined to the foft p>nrts, and is 
from the beginning exceedingly evident: but in the latter, it 
is generally for fome time hardly perceptible ; and when it 
appears the bones are the parts chiefly affedted, the fur- . 
rounding teguments coming only to fuffer on a farther 
progrefs of the difeafe. Thefe are the chief local d fferences 
of the two fpecies of this diferder; but f>me allitlance in 
the dillindtion may likewife be obtained from the general 
habit of the patient, and from the manner in which the 
complaint may Teem to have been produced. Thus, when 
fuch fwellings occur in young, ftrong, plethoric, people, 
efpecially in fuch as have formerly been fubjedl to rheu- 
matifm, they moil probably will always prove of the mildeft 
or rheumatic fpecies of the diforder : But when they appear 
in patients of fcrophulous difpofitions, we need be under 
very little doubt in concluding them to be ot a fcrophulous 
nature. 

The great utility of properly diftinguifliing the two dif¬ 
ferent fpecies of white fwellings appears in no circumftance 
fo evident as in the treatment. In the one, there being 


We come now to the confideration of the different caufcs 
which tend to produce this difeafe. That the ligaments cf 
the joints only are firft affeXed in this diforder is rendered 
evident by diffeXion. The thick glairy effuficns into the 
cellular membrane are probably occafioned by an exudation 
from the veffels of thofe ligaments that have been originally 
inflamed, as fuch jiarts never furnifti a proper fluid for the 
formation of purulent matter *. In the courfe of the difeafe, 
indeed, abiceffes containing real pus always appear ; but 
never till inflammation has been communicated to tire fur- 
rounding parts. We may conclude, therefore, that the firft 
fpecies of white fwelling is always occafioned by an inflam¬ 
matory or rheumatic cffiSion of the ligaments of fuch joints ; s 
it attacks, from whatever caufe fuch inflammation may ori- 


lome cnance, Dy prope _, ... _ 0 . _ 

the patient ; whereas in the other, viz. the icropihulous, 
it is not probable that art will ever be able to afford much 
affiftance. 

In the rhenmatic white fwelling, as it is always at firft Treatment 
evidently oi' an inflammatory nature, confiderable advantages ,n 
are commonly obtained by a due attention to a proper cool- Jg^whitc 
ing courfe. The firft remedy which, with tins view, (hould 
be put in practice, is blood-letting immed.ately from the part 
affected. Cupping and fcarifying isbere a principal remedy. 

The inftrument Ihould be applied to each fide of the difea- 
fed joint; on each fide«rf the rotul for instance, when the 
knee is the part aff-Xed, and at leaft eight or ten ounces 
of blood cifeUarged ; and this to be repealed at proper in- 


ginally have proceeded. 

The other fpecies of the diforder feems to be originally 
an affeXion of the bones ; the furrounding foft parts coming 
only to fuffer in the progrefs of the difeafe from their con¬ 
nexion with and vicinity to thefe. This laft fpecies of 
white fwelling generally begins without the patient being 
Von. XVllL 


tetv.il-;, once, twice, or citener, according to the violence 
of the fymptoms and (late of the patient’s ftrength at ti e 
time. 

Cupping is, in thefe cafes, much fvperior to leeches, be- 
c-tuie it is mere expeditious, and becaufe of the (welling oc¬ 
cafioned bv the application of ary confiderable number of 

O thefe 
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Vi h ; te thefe animals proves frequently very troublefome, and fome- 
Swelling s. times interrupts for a time the ufeof other remedies. 

Upon the anterior part of the joint, where the cupping- 
glalles have not been placed, a lmall blifter ihould be diredt- 
3 y applied, and the part kept open with ilftte ointment, till 
the wounds from the fcarifieator are fo far healed that a 
veficatory may likewife be laid on one fide of the joint; and 
fo foon as that is nearly healed, the other fide fhould be alfo 
bliftered. By thus alternately applying them, firft to the 
or e fide and then to the other, almoft a conftant ftimulus 
is kept up; which, in deep-feated inflammations, feems to 
have fully a greater influence than all the difcharge occafion- 
ed by blifters. Gentle cooling laxatives at proper intervals 
are alfo of ufe; and the patient fhould, in every refpedt, be 
kept upon a ftridt antiphlogiflic courfe, both as to diet and 
every other circumftance. 

It is in the firft ftages only of the difeafe that fuch a 
courfe can be of much fervice ; and in fuch it has frequently 
been a means of curing diforders which otherwife might 
have proceeded to the lail ftages of white fwellings. 

The original inflammatory affedtion b^ing once over, thefe 
fort of drains feem to have little or no influence, and ought 
not then to be long perfifted in, as they prevent the ufe of 
other remedies, which in an advanced ftate of the diieafe, are 
commonly more efficacious. 

The inflammation being moftly gone, and while there are 
yet no appearances of the formation of matter, mercury has 
fometimes been known of ufe; not given fo as to falivate, 
but merely to affedt the mouth gently, and to keep it fome- 
what fore for a few weeks. 

The beft form of ufing it is by way of undtion, as it 
allows, at the fame time, the application of fridtion ; which, 
in all fuch fwellings, may of itfelf be in fome meafure con- 
fidered as a remedy. For this purpofe, an ointment of 
quickfilver and Bog’s lard fhould be prepared; but with fo 
fmall a proportion of the former, that the patient may admit 
of two drams of the ointment being rubbed in three times 
a-day. In order to rub that quantity of the medicine in 
with gentle fridtion, an hour each time is at leaft neceffary; 
for in the ordinary way of continuing fridtion for a few mi¬ 
nutes only, it cab feldom have much influence. 

By Le Dran, and other French writers, falls of warm 
water on fwellings of this nature are much recommended; 
and there is no doubt, that a long continued and reiterated 
application of that remedy may, in the firft ftages of fuch 
complaints, be often attended with very good effedts. By a 
proper ufe of thefe different applications, viz. of the feveral to¬ 
pical remedies in the firft or inflammatory ftate of the difeafe, 
and afterwards ({till, however, before the formation of mat¬ 
ter) of mercurials, fridtion, &c. many affedtions of this na¬ 
ture have been entirely removed. 

It frequently happens, by the bent pofition the limb has 
been for a long time kept in, that the ufe of the joint comes 
to be entirely loft, having often acquired fuch a degree of 
ftiffnefs, that any attempts to move it are commonly attend¬ 
ed with very great pain. This has been conftantly attribu¬ 
ted to one or other of two different caufes, which are both 
in their nature incurable, viz. either to the ends of fuch 
bones as compofe the joints having run into one another, fo 
as to become firmly conjoined in confequence of the fur¬ 
rounding cartilages being abraded ; or to the infpiffation, 
as it is termed, of the fynovia of the joints, whereby their 
cavities are entirely filled up, and no fpace left for the future 
motion of the bones. 

Both thefe opinions, however, are in general very ill 
founded: as the ftiffnefs almoft always proceeds from a con- 
tradlion of the mufcles and tendons. It may often be cured 
by a long continued ufe of emollients. 


The beft emollient that can b? ufed is pure olive oil White 
applied warm ; as much, of it as can be eafiiy rubbed in by Swellings, 
an hour’s gentle fridtion fhould be regularly done at leaft 
three times a-day ; and inftead of confining the fridtion al¬ 
together to the rigid tendons, it fhould be extended over 
the whole mufcles, even to the infertions of their other ex¬ 
tremities ; but more efpecially on their flefhy mufcular parts, 
where the principal caufe of the continuance of fuch com¬ 
plaints is probably feated. 

The web or omentum of a new-killed fheep, or of any 
other animal, applied over all the difeafed parts diredtly on 
being cut out of the animal, is fometimes attended with ad¬ 
vantage. The application fhould be renewed as frequently 
as poffible, once'a day at leaft, or oftener when it can be 
done; for on being more than four or five hours applied it 
becomes difagreeable ; and alter that time, indeed, as it com¬ 
monly turns ftiff, it cannot then probably be of much fer¬ 
vice. 

The diforder has hitherto been fuppofed not to be fo g e ]j> 3 Sur . 
far advanced as to have cccafloned the formation of matter; gery. 
for when come that length, no confiderable advan ages can 
be expedied from any ot the remedies as yet recommended; 
but even in that ftate of the complaint, if the patient’s health 
does not abfolutely require it, amputation of the member 72 
fhould not be immediately had recourfe to. For by opening putltion™" 
the different abfceffes foon after their formation, the mat- fhould be 
ter may be prevented from deftroying the capiular ligaments performed, 
of the joints, which, if once effedted, would no doubt render 
that operation neceffary. Even in point of fuccefs from the 
operation, it ought never to be advifed till the complaint is 
pretty far advanced. For in this diforder, efpecially, a gre ter 
proportion of patients have recovered after amputation, who 
have previoufly been confiderably reduced by diarrhoeas and 
other weakening fymptoms, than of fuch as have ftill re¬ 
mained in a full plethoric habit of body. 

All the different obfervations hitherto made upon the 
treatment relate particularly to the rheumajfeTpecies of the 
diforder ; and when had recourfe to in time, and duly per¬ 
fifted in, they will frequently be found^f fervice : but when 
the difeafe is fo far advanced as to .baVe deftroyed the capiu¬ 
lar ligaments of the joint, and perhaps even the cartilages 
and bones themfelves, amputation of the member is then no 
doubt the only rel'ource. 

In the fcrophulous.'white fwellings, when the difeafed 
parts of the bone begin to caft off, a cure may in that way, 
by afiifting the efforts of nature, be fometimes obtained in 
the fmall joints; but in all the large joints, as the knee, 
ankle, &c. it is not probable that any other refource than 
amputation wall ever afford much relief. And even the ef- , 
fefts of that operation can feldom be depended on as lad¬ 
ing ; lor when the general fcrophulous taint ftill fubfifts in 
the conftitution, the diforder will moft probably appear 
again in iome other part; which, however, in the advanced 
ftages of the difeafe, it is fometimes neceffary to run the 
riik of, the pain being often fo tormenting as to make it 
more eligible to fubmit to any hazard rather than to bear it 
longer. 

When, however, for fome reafon or other, amputation is 
determined againft, as there being almoft a certaintf of the 
complaint foon returning, from the fcrophulous difpofitioa 
appearing very ftrong in the fyftem, it then becomes necef¬ 
fary to have recourfe to palliatives, fo as to render the com¬ 
plaint as tolerable as poffible: and with this view, opiates 
in large dofes, by moderating the pain and procuring reft 
to the patient, will in general be found the principal remedy. 

In other refpedls, all fuch medicines and articles of regi¬ 
men as are found beneficial in fcrophula, may be had re¬ 
courfe to. Sect. 
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Appearan¬ 
ces of an 
ulcerated 


Sect. III. Of Cancers. 

Cancers mod commonly arife in the glandular parts of 
the body, where they are occafioned by any bruife or con- 
tufion, fometimes a very flight one: and hence they are 
more common in the lips, aad in the breads of women, than 
in any other parts of the body. Cancers have been gene- 
jally didinguidied into occult and open. By the former are 
meant fuch hard feirrhous fwellings as are attended with 
frequent (hooting pains, and which at laft generally termi¬ 
nate in the latter. 

By the open cancerous ulcer , is underlined that fpecies of 
fore which commonly fucceeds to hard fwellings of the 
glands; although in fome inftances it occurs without any 
previous hardnefs. The edges of the ulcer are hard, rag¬ 
ged, and unequal, very painful, and reverfe in different 
ways, being fometimes turned upwards and backwards, and 
on other occalxons inwards. The whole furface of the fore 
is commonly very unequal, there being in fome parts con- 
fiderable rifings, and in others deep excavations. The dif- 
charge, for-the moll part, is a thin dark-coloured fetid ichor ; 
and is often poffeffed of fuch a degree of acrimony as to ex¬ 
coriate, and even dedroy, the neighbouring parts. In the 
more advanced ftages of the difeafe, by tbeerofion of blood- 
veffels which occurs, confiderable quantities of pure blood 
are fometimes alfo difeharged. 

Patients labouring under real cancerous affedtions uni- 
verfally complain of a burning heat over the whole ulcerated 
furface; which, in general, is the moll tormenting fymptom 


lent. However, it has fometimes been of fervice in cafes of Oncers, 
a Ample indurated gland ; and even where the difeafe has 
been farther advanced, it has produced a better difeharge, 
and diminilhed the fetor of the fore ; but as it cannot be 
depended upon for a radical cure, a delay of the operation 
is never to be recommended. I 6 

No part of the body is more fubjecl to cancer than the 
breafts of women. Cancer of the mamma may arife at any ma _ 
period of life, though it feldom appears till about the time 
the menfes ufually difappear. Tumors arifingin the bread 
previous to this period have been confidered by fome prac¬ 
titioners as being only of a fcrophulous nature; and it is 
probably owing to that circumftance that feveral cures have 
been of late years made on tumors of the bread by mercu¬ 
rial friflions and other remedies. 77 

Scirrhus and cancer of the breads are diftinguiflied by Its fymp- 
thq following marks : When the tumor is fxrfl obferved, it toms ’ 
is commonly in form of a fmall hard knot in the glandular 
part of the mamma, while the (kin at the fame time is free 
from inflammation. It frequently continues in this date 
for feveral months: by degrees, however, it increafes con- 
fiderably in fize, and aPlaft a lharp pain is felt Ihooting to¬ 
wards the axilla. The lymphatic glands at the under edge 
of the peftoral mufcle and in the axilla are often enlarged, 
and an occult cancer is now formed. By degrees the inte¬ 
guments over this part of the tumor in the mamma become 
difcoloured, and at lad an ulceration or open cancer breaks 
out. Violent hemorrhagies now frequently enfue ; the pain 
becomes dill more excruciating ; and, unlefs proper affidaDce 


that attends the diforder ; and thofe {hooting lancinating 
pains, which were troublefome in the more occult date of 
the complaint, become now a great deal more fo. 

Thefe are the mod, frequent fymptoms which attend 
an ulcerated cancer; but the appearances of fuch fores are 
fo various, that it is almod impoffible in any defeription to 
comprehend every one. When two, three, or more, how¬ 
ever, of thofe enumerated, concur together in the fame 
ulcer, we may always, be pretty certain of its being of the 
74 cancerous kind, 

Caufes of Concerning thecaufes of cancers, there have been a great 

«ancer. many conjeftures, but without any folid foundation. It is 
of fome moment, however, to determine whether they arife 
from fome general diforder in the fydem, or whether they 
are only to be accounted local dileafes. Many of the mod 
eminent pradlitioners have been of opinion that they arife 
from a general diforder of the fydem; and hence cor.dder 
them as totally incurable even by extirpation, as the latent 
feeds of the difeafe, in their opinion, will not fail to bring 
on a return of it fomewhere or other. Of this opinion the 
late Dr Monro appeats to have been ; and in a paper on this 
fubjedl in the Edinburgh Medical Effays, declares, that 
“ of near 60 cancers which he had been prefent at the ex- 
tirparition of, only four patients remained free of the difeafe 
at the end of two years.” From this bad fuccefs, and the 
violent progrefs of the difeafe, he finally concludes againft 
the extirpation of cancers, and p*opofes only the palliative 
method of cure. But later practitioners have been a great 
deal more fuccefsful ; and a late publication by Mr Hill, 
furgeon at Dumfries, ba* put the ufefulnefs ot extirpation 
beyond a doubt, Mflien the operation is performed in time : 
though, after the difeafe has continued long, and the virus 
been abforbed, the whole fydem acquires a cancerous difpo- 
dtion, and the difeafe almod certainly recurs in fome other 
part. From internal medicines, we can expeft little or no¬ 
thing in the cure of cancers; and external applications can 
do no more than palliate. Great expectations were formed 
from the powder and extract of cicuta ; but it has fo uni- 
verfally failed, that few put much confidence in it at pre- 


be given, the patient is generally Out off in not many montits 
after the breaking out or the cancer. 

In early dages, the difeafe in general may be confidered 
as entirely a local affeCtion, and a radical cure may be of 
courfe expected; but in proportion as the Ikin {hall after¬ 
wards be found difeafed and adhering to the gland, and that 
to the peftoral mufcle, and the lymphatic glands near the 
mamma and in the arm-pit fwelled, the chance of a cure be¬ 
comes more doubtful, as the cancerous matter may have been 
abforbed, and part of it carried into the fydem. The mod 
unfavourable date for an operation is when there are ulce¬ 
rations in the bread, large, deep, and of long danding ; and 
particularly if thefe are attended with great pain, when the 
arm of the affeCted fide has become cedematous, and the 
health of the patient is much impaired. In this lad date 
very little is to be expected from a furgical operation. 

In extirpating the mamma, which we fhall fird fuppofe M< ! tllod . of 
is to be done where the {kin is found, and where the tumor thcmam- S 
has no uncommon adhefion to the peftoral mufcle, the pa- ma . 
tient ought to be placed horizontally in a bed, or upon a 
table covered with a mattrefs, &c. The operator is to be 
feated, and to have proper aflidants, A longitudinal incidon 
is then to be made with a common fcalpel through the Ikin 
and cellular fubftance along the whole extent of the tumor, 
and at a little didance from the nipple, which is to be faved. • 

When the longed diameter of the tumor is acrofs the body, 
indead of a longitudinal incifion, a tranfverfe one is to be 
made. The integuments being diffefted from the mamma 
on both ddes of the incidon, the patient’s arm is to be ex¬ 
tended to fave the peftoral mufcle ; and the whole glandu¬ 
lar part is to be detached from the mufcle, though a fmall 
portion only fhould be difeafed, beginning at the upper 
fide, and feparating downwards. If there be any indurated 
glands, they are to be carefully removed. If the patient 
be faint, a glafs of wine, or fome other cordial, is to be 
given. After the difeafed parts are removed, the wound is 
to be cleaned with a fponge wrung out of warm water, 
which will generally render the fmall bleeding veffels more 
confpicuous. The integuments are next to be clofely ap- 
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plied to the parts- underneath, and retained there by the 
twilled future, and likewile by a few adhefive (traps. A 
large pledgit cf limple ointment is now to be laid over the 
whole; and this is to be covered with a thick comprefs of 
lint, tow, or felt linen; and the dreffings to be kept in their 
place, and moderate pteifure made by the napkin and feapu- 
lary bandage. 

By this method the integuments will generally foon ad¬ 
here, and a cure will be formed by the firft intention. 
But it does not often happen that the operation is perform¬ 
ed while this favourable mode of praclifing it will anfwer. 

In general, before extirpation of a bread is recommended 
by the lurgeon, or fubmitted to by the patient, a confider- 
.able portion of the external integuments are fo much difea- 
fed as to render it neceffary to feparate them along with the * 
glandular part of the mamma. It fometimes happens like- 
wife that the- tumor adheres to the peftoral mufcle, and 
that again to the ribs. In pither of thefe cafes it becomes 
neceffary to remove all the difeafed parts. For this purpofe, 
two incifions of an oval form, with (harp extremities, of a 
Sufficient fize to include the whole of the affetfed parts, be¬ 
come neceffary. If again it be found, that beudes the dif- 
eafe of the bread, the lymphatic glands in the neighbour¬ 
hood are indurated, or otherwife difeafed, the fird ir.cifion 
ought to extend at once over thefe; and after the other 
■parts have been removed, and the veffels/ecured, the whole 
■of the difeafed glands are to be extirpated ; and in perform¬ 
ing this part ot the operation, confiderable affidance may 
be given by fupporting them with a hook, or a ligature 
’parted through them, till they are entirely removed. When 
they lie deep in the axilla, the points of the fingers, or the 
end of the handle, will fometimes be fafer than the edge of 
the knife. After having removed all the glands which are 
in the fmalled degree affected, the cut edges of the (kin are 
to be brought as near to each other as the nature of the cafe 
will allow, fo as to heal as much as poffible by the fird inten¬ 
tion. After the wound is nearly, or perhaps entirely healed, 
an iffue, inferted into the arm of the oppofite fide, will be the 
bed means of preventing a relapfe. 

Sect. IV, Burns. 
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Confequen- The immediate confequence of burns is a greater or lefs 
ces of burns, degree of inflammation ; and the danger attending fuch ac¬ 
cidents is in proportion to the extent of the injury. Burns 
which irritate the (kin only, without deitroying the cuticle, 
adt nearly in the way of a common bliflering plafler. When 
thecuticlels dedroyed, no blider takes place; a mortified 
& 0 dough is obferved ; and when this feparates, an ulcer is 
Cure. left. Where the cuticle is not dedroyed, relief may be pro¬ 
cured by holding the part affe&ed a confiderable f me in 
very cold water, or fometimes by plung'ing it two or three 
times into water a little below the boiling point. Solu¬ 
tions of faccharum faturni, and-other preparations of lead, 
have been recommended, as in the cafe ci' other inflamma¬ 
tions. Vinegar is found a very effectual application, whe¬ 
ther the (kin be found or blidered. The part may be en¬ 
tirely immerfed in ir, or linen rags dipt in the vinegar 
may be applied, and the parts- kept conftantly moid, till 
the pain be removed. The fame application is ufeful where 
the Ikin is rubbed off, or otherwife dedroyed. In this cafe, 
indeed, the vinegar is apt to give additional pain on its fird 
application; but this foon ceafes, and the part becomes 
much cooler and eader. If the patient will not differ the 
vinegar to be applied immediately to the furface of the fore, 
a linen rag foaked in olive-oil may be previcufly laid on the 
part, covering the whole with the cloths dipped in vinegar; 
and thefe applications are to be cccafionally repeated till 


the'pain and inflammation be entirely removed ; after which Burns.- 
the parts are to be dreffed in the fame manner as in the cafe w ' v ''" w 
of a common blider. In extentive burns, where the irrita¬ 
tion is great; along with external applications, opium (hould 
be preicribed, in doles adequate to the degree of pain. 

Even that ftupor with which patients in this (ituation are 
fometimes attacked, is found to be more readily removed by- 
opium than by any other remedy. With refpeft to the blitters 
which arife upon burns, it has been difputed whether they 
ougfil to be opened, or allowed to remain till they dry up 
of themfelves. But, according to the opinions of the latett 
authors, they ought to be opened as foon as any confidera¬ 
ble quantity of fluid is found in them. After the ferum is 
diicharged, a thin liniment of wax and oil, with a little fac¬ 
charum faturni, (hould be applied to the parr. 

In cafes of very fevere burns, where, notwithdanding the 
above treatment, there is danger of a violent inflammation 
being induced, blood-letting, cooling purgatives, and other 
remedies adapted to the peculiar fymptoms, mud be ufed. 

When, again, burns are from the fird attended with lofs of 
fubdance, as commonly happens after the application of hot 
metallic bodies, we ought to have recourfe to the vinegar, 
as already mentioned, or to a liniment which is now in very 
common ufe for fuch purpofes, made of equal parts of lint- 
feed oil and lime-water, which, when (haken together, 
forms a thick white fubdance, which often gives fpeedy re¬ 
lief; and it may be readily applied by daubing the parts 
frequently over with a foft pencil well foaked in it. 

Though this has been confidered as one of the belt applica¬ 
tions in burns, yet, in fome cafes, more immediate relief has 
been procured from the application of Goulard’s cerate, or 
the unguentum nutritum; and a weak folution of (accharum 
faturni has fometimes been of fervice. gr 

When burns are occafioned by the explofion of gun- Burns acca- 
powder, fome of the grains of the powder are apt to be fionedby 
forced into the (kin. At fird they produce much irrita- gunpow- 
tion; and if they afe not removed, they commonly leave c * tr ' 
marks which remain during life. They (hould, therefore, 
be picked out as foon as poffible after the accident; and to 
prevent inflammation, as well as to diffolve any powder 
which may remain, the parts a (flitted (hould be covered, for 
a day or two,,with emollient poultices. In other refpetts, 
injuries ef this fort are to be treated like any other kind of 
burns.—When burnt parts are contiguous to each other, 
they are apt to adhere. To prevent this, pledgits covered 
with any proper dreffing ought to be inferted between 
them during the courfe of the cure. Ulcers aridng from 
burns are apt to become foft and fungous, and to" rife 
above their natural level. When this is oblerved, the emol¬ 
lient ointments, which may have been previoufly ufed, (hould 
be laid afide, and thoie of a moderately allringent nature 
applied. Gentle compreffion with a roller is alfo of parti¬ 
cular fervice. Advantage is likewife derived from latur- 
nine waffies, &c. One of the bed ointments, in fuch 
cafes, is the common calamine cerate. Thefe will com¬ 
monly anlwer the purpofe; but when they prove infuffi- 
cient, burnt alum, blue vitriol, or even lunar caullic, maybe 
neceffary. 

Chap. V. Of Inflammatory Tumors. 

Inflammatory Tumors are fuch as are quick in their 
progrefs when compared with thofe of the indolent kind, and 
are attended with confiderable pain and other fymptoms of 
inflammation. We have here mentioned fuch only whofe 
treatment more properly belongs to the province of the fur- 
geon, and which are placed according to their fituations in 
the different parts of the body. 

Sect. 
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Sect. I. Inflammation and A'fcefs of tic Brenfls if V/urnsn. 

This difovder occurs mo ft frequently in nurfes by the 
ftoppag; of the milk, which is always occalioned by Hidden 
or imprudent expofure to cold. 

In the early ftages of the affetftion, refolution is always 
to be attempted, unlefs the (welling appears to have an 
evident tendency towards fuppuration. The remedies ufed 
in inflammation, in general, feem uieful in every cafe of in¬ 
flammation of the breads. When the patient happens to 
be nurfing, a fudden evacuation of blood is apt to diminifh 
the quantity of milk : In fuch cafes, therefi re, blood is to 
be extracted in fmall quantities at a time. The application 
of cooling faturnine poultices is advifable. When fuppura¬ 
tion has taken place, the matter is to be dilcharged by- 
making an incifion in the molt depending part of the 
tumor. 

Sect. II. Inflammation of the Vflicks. 

This difeafe is often owing to expofure to cold, violent 
exercife, See. ; but moft frequently to gonoirhoea virulenta, 
and never to matter falling down upon the teftes, as was 
fuppnfed by thole who gave it the name of hernia humoralis. 
Inflammation here rarely terminates in fuppuration. 

The beft method for diicuffing the inflammation is by 
the application of leeches; aiter which the penis ought to be 
kept constantly moiftened with a folution of faccharum fa- 
tuini, and the lcrotum and teftes fupported by a proper 
bandage. The bowels fhould be kept moderately open ; 
the patient fhould ufe a low diet, and keep as much as poffible 
in au horizontal poflure. If lues venerea be prefent, a cure 
cannot be expe&ed without mercury. If the difeafe is 
owing to a Hidden ltoppage of the difeharge in gonorrhoea, 
the running ought to be reftored, and promoted by bathing 
the penis in warm water, injefting warm oil, and the ufe of 
bougies. Thefe means will generally dilcufs the inflamma¬ 
tion. if matter H rm, it mull be difeharged. 

Sect. III. Of Venereal Buboes. 

A swelling of any of the lymphatic glands of the body 
is called a bubo ; and when lucL a fwelling proceeds from 
venereal poifon, it is termed -venereal bubo. They 1'eldom or 
never appear except in the lymphatic glands of the groin, 
arm-pit, or extremities and much more frequently in the 
groin than any wheie elfe. 

In the treatment of buboes, a ftri<ft antiphlogiftic regimen 
is to be ufed to promote a refolution ; the application of 
leeches to the hardened glands is particularly proper. In dif- 
enfling venereal buboes, the application of mercurial o.nl- 
ment has a confiderable effetft. After fuppuration is comple'e- 
ly formed, the application of cauftic to open the bubo is dan- 

ousjlelt it lhouid corrode i'ome of the confiderable biood- 
veifels, which generally lie contiguous to the bubo. Buboes 
when opened by the knife, are faid to heal with more diffi¬ 
culty, and generally to leave a lcar behind them. To al¬ 
low- them to burft of themfelves, is therefore Hr the moft 
part proper, except when the colle&ion is fo confiderable 
as to prefs upon the neighbouring blood velfels. In fuch a 
cafe, a fmall ineifion may be made by the lancet, taking as 
much care as poffible t© prevent the admiffion of the external 
air into the v ound. When the edges of the opening grow cal¬ 
lous the application of lunar cauitic to them becomes necef- 
fary. During the remaining part of the cure, mercury joined 
wan opium is to be ufed. 

Sect. IV. Lumbar Abfcefs.. 

The tcim lumbar may be applied to every abfcefs feated 
in the loins; but that which is here, meant is fuch as be- 
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gins about the top of toe os lucrum, 
vicinity of the great [ (>as iriulde. 

The fymptoms begin with pain and tenlion about the 
loins, (hooting upwards to the fpine and downwatds to the 
thigh. The difeafe has fometimes a ftrong refemblance to 
nephritic affeftions, and is fomefimes miftaken for lumbago, " 

After fuppuration takes place, {hivering fits come on ; and 
the pain now becoming dull, the patient imagines himfelf 
better, till matter points at the fide of the anus, or in the 
groin. The firft cafe is rare ; and when it does occur, the 
tumor burfts, or is opened as a common abfcefs. In the 
other cafe, the matter is feated behind the fafeia of the 
groin, and fometimes defeends as far as the knee. The 
teguments commonly retain their natural appearance. Fluc¬ 
tuation is evident, efpecially when the patient is in an up¬ 
right pofture. It is often miftaken for crural hernia; but 
may be eafily diftinguifhed from it, by its flow progrefs, by- 
pain in the lumbar region at the commencement of the dif¬ 
eafe, ' by the patient allowing the tumor to be handled 
freely, by fluiftuation being evident, by the tumor becom¬ 
ing flaccid when the patient is in an horizontal fituution, 
and by the abfence of all the fymptoms by which hernia is 
diftinguifhed. Both difeafes may occur at once ; but this is 
very rare, and a diflir.fi:ion is (till tube made. 

It is difeovered that this difeafe has, in general, been in- Caufeof' 
duced by confiderable injury being done to the lmall of the this chfcais, 
back or loins, either by twills, or fevere bruifes, or by Hid¬ 
den expofure to cold after the heat occafioned by fevere 
exercife, particularly in fcrophulous habits. Were accidents 
of this nature immediately treated with that attention 
which their importance deferves, the difeafe might frequent¬ 
ly be prevented. 

In the treatment the ftriflefl antiphlogiftic regimen ought Treatment., 
to be obferved. Blood-letting ought immediately to be per¬ 
formed, by fcarifying deeply and leeching the injured t art: 
neither are blifters, opiates, gentle purgatives, and other 
remedies ufeful in inflammations, to be rcgledted. 

Authors have an idea that little advantage can be derived 
from laying open the abfcefs, on account of the great danger- 
v.hich may enfue frt m the admiffion of air. Mi Benjamin 
Bell, however, is of an oppofite opinion, and has always gi¬ 
ven vent to matter here as diev here, and no bad confequences, 
have been obferved. The matter, when long lodged, has 
been found to ceilroy the foft pat ts and bones, and fome¬ 
times to make its way into the cavity of the abdomen ; all of 
which might be prevented by an early evacuation. For thi; 
purpoie a trocar ihould be ufed, which v.as tried by Mi- 
Bell in one cafe with complete fuccefs. 

Some other cafes are lately narrated by authors, where,, 
by the tntroduftion of a ftton, -and drawing off die mutter 
by flow degrees, and then by tiling comprefs, and fometimes 
injections rf get illy imitating fluids, a cure ha 3 been per-, 
formed in the courie of a few months. If die c«(e is doubt¬ 
ful, an opening ihould be made with the knife in the fame 
manner as in hernia. If the flow of matter continue con¬ 
fiderable for the f^ace of two or three weeks, inje&ions of a 
weak folution of fitechamm fatunfl, lime v.at;r, or other- 
gentle aftringents, may.be employed. 

Sect. V. Paronychia or Width:, a .J Chilblains. 

Whitloe'is a pamful ar.d inflammatory fvcUir.n- at the 
extremities of the fingers under the nails, terminating in an 
effuiion of clear ferum below the fldn, which is fometimes 
fb acrid as to corrode the pefiefteum, and render the bones 
carious. At other times the inflammation runs fohigh that 
the whole of the arm f wells, particularly the lymphatic-;, 
and i'ome. imes eve. the glands in the axilla. 

When this aifection nr lies from external violence, the re-. 
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naeJies employed for inflammation, in general, will be of fcr- 
vice. When it arifes from unknown caufes, ardent fpirits 
and aftringents have been found ufeful, particularly when 
topical and general bleedings have been previoufly ufed. 
When an effufion of a ferous matter takes place, it is im¬ 
mediately to be difcharged, as it is almoft impoffible to con¬ 
vert it into proper pus. When this ferum has continued fo 
long as to render the bone carious, a removal of the whole 
bone, or of the carious portion, becomes neceffary, in order 
to effedt a complete cure. 

Chilblains are inflammatory fwellings, of a purple colour, 
chiefly affedting the heels, and fometimes alfo the fingers, 
toes, arms,"hands, or feet, or even the tips of the nofe and 
ears, attended with a flinging pain, and a degree of itching. 
The fwelling fometimes cracks, and difcharges an acrid fe- 
rum: fometimes a mortification takes place, and an ulcer 
follows very difficult to heal. 

This diforder is owing to the weaker adtion of the fmall 
vefl'els mod remote from the heart, occafioned by cold or 
dampnefs, and occurs mod frequently in people of a delicate 
conftitution. 

When the patient has been for fome time expofed to the 
cold, and the parts are froft-bitten, they ought to be plunged 
into the coldeft water and rubbed with fait; when they are 
only benumbed, rubbing them with camphorated fpirit of 
wine will anfwer equally well; but when cracks take place, 
and an oozing of acrid matter enfues, poultices may be ap¬ 
plied, but not long, as they are apt to give rife to fungous 
excrefcences. 

Sect. VI. Of Contufions and Sprains. 

Contusions of the integuments and mufcles produce 
pain, fwelling, and inflammation j and thefe, in fome cafes, 
may extend to a conliderable degree; but in general they 
are lefs violent than what take place in cafes of fprains of 
ligaments or tendons; for in thefe there is frequently a to¬ 
tal lofs of motion for many weeks, and fometimes for years, 
if proper attention be not paid. An effufion of fluids al¬ 
ways fucceeds the injury, which feems to be, for the moft 
part, of a ferous nature, as the fkin ufually retains its na¬ 
tural colour; fometimes the tumefied patts are of a deep 
red, or leaden colour, owing to a rupture of fome veffels 
88 conveying red blood. 

Treatment. In the treatment of contufions and fprains, two circum- 
ftances require attention, i. To endeavour to prevent the 
fwelling as far as is pra&icable; 2. To employ thofe remedies 
afterwards which are known to be moft powerful in pre¬ 
venting or removing inflammation. In contufions of the 
cellular fubftance, and even of the mufcles, the effufed fluids 
are commonly loon abforbed ; but in fprains of the tendons 
or ligaments, a very troublefome, painful thicknefs of the 
injured parts is apt to continue for a great length of time, 
and in fome inftances even for life. 

It is neceffary, therefore, to obviate thefe fymptoms as 
foon as poflible; and for this purpole, cold aftringent appli¬ 
cations, as water, vinegar, &c. are moft commonly ufed. 
Others again, with a view to relax the parts fully, make ufe 
of water as hot as the patient can bear it. By immerfing 
the injured part in thefe immediately after the injury is re¬ 
ceived, the effufion will at ieaft be fomewhat obviated. 
When the pain is exceffive, opiates become neceffary. 

After blood has been freely difcharged, a repetition of 
the remedies already mentioned will be found to give great 
relief; care fhould be taken, at the fame time, that the in¬ 
jured parts be kept in a relaxed and eafy pofture. 

Chap. VI. Of Indolent Tumors . 

These are fuch as are flow in their progrefs, and may 
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continue for a long time without being attended with either 
pain or inflammation; though ocdafionally almoft all of 
them may be inflamed, and fome of them, in that ftate, 
attended with confiderable pain. They are of different 
kinds according to the nature of their contents, and 
appear in various parts of the body. They are feated 
in the adipofe and cellular membrane ; whence it often hap¬ 
pens that they take place in the vifeera themfelves, where 
they are frequently mortal. Sometimes they are filled with a 
fubftance of the confiftence of honey, and are thence called 
meliccratous tumors; fometimes they are filled with an harder 
fubftance, and are then called atheromatous tumors; at other 
times they are filled with a fubftance of the confiftence of 
fat, and are then called fteatomatous. Sometimes, however, 
they are found to be replenished with a fluid lymph coagu- 
lable by heat, and are then called hydatids. One fet are filled 
with matter like the fynoviarof the joints, and get the name 
of ganglions. 

Tumors of this kind are eafily diftinguilhed from all 
others, as having neither heat, pain, nor pulfation, as is to 
be obferved in thofe which incline to fuppurate ; and they 
are diftinguilhed from each other, before they are laid open, 
by flu&uation being readily perceived in the meliceris: the 
atheroma is foft and compreflible, but has no fludluation; 
while the fteatoma is commonly firm and rolls under the 
fkin. But thefe rules are liable to confiderable exceptions. 

The meliceris and atheroma are moft commonly found upon 
the head, and the fteatoma upon the other parts of the 
body; while ganglions are fituated over the tendons of the 
mufcles. Thefe tumors mull be either extirpated entirely, 
or laid open fo as to difpofe the cyft to (lough off or granu¬ 
late. If the matter be fluid, we may evacuate it by an 
opening made with a lancet, or by'means of a feton ; but 
as the matter is apt to colledl again, it is better to remove 
the fac entirely. If large v.effels or nerves prevent this 
from being done, then it is to be laid freely open and ex¬ 
pofed to the air, fo that the bag may granulate, or be 
thrown off. When the tumor is to be extirpated, a longi¬ 
tudinal incifion is to be made through the integuments; 
after which the tumor may be frequently removed by the 
point of the finger, or by the end of a fpatula, replacing the 
integuments with a view to heal by the firft intention. In 
every pendulous tumor of this kind, with a -narrow neck, 
we ought to divide the teguments near the bottom of the 
tumor, in an oval form, fo that the wound may be afterwards 
properly covered with the remaining integuments. After 
the tumor is removed, the fkin is to be replaced over the 
wound, and fixed with adhefive (traps, covering it with a 
pledgit of cerate, a fmall comprefs of linen, with a bandage 
above all, to make a gentle preffure on the parts. 

Sect. I. Of Steatomatosis and Sarcomatous Tumors. 

Steatomatous tumors have been ranked by authors steatoma- 
among thofe of the eneyfted kind ; but they have no other tous tu- 
cyft containing them than the common cellular fubftance, ® er8 - 
fomewhat condenfed ; and the particles of fat compofing them 
are found of the fame fize with thofe in a found part of the 
body. 

Authors formerly advifed the difeuffion of fteatoms, or 
the prevention of their growth, by the application of pref¬ 
fure ; but by fuch means the growth is rather 'promoted 
than retarded, nor have internal remedies been of any ad¬ 
vantage. They can be removed therefore only by an opera¬ 
tion which is the fame with that for the extirpation of en¬ 
eyfted tumors. 

Sarcomatous tumors have nearly the fame external ap¬ 
pearance with thofe of the fteatomatous kind. The term ’ 
has been applied, in a general way, to feirrhi of the glands; mors , 
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Ganglions, but farcoir.atous tumors are likewife found in various other 
or Swel- parts of the body, and are diftinguilhed from lleatoma by 
lmgsof the j-, e | n g fi rm er to the touch; internafty they are found of a 
U * re dder colour, or approaching that of mufcles, in confequence 
» of the greater number ofveli’els entering into their fubitance. 
Thefe are to be treated in the fame manner as fteatoins; 
but the operation ought to be performed early, as they are 
more apt to degenerate into cancer. 

Sect. II. Of Ganglions , or Swellings of the Burfie Mucoft . 

Ganglions of the tendons are likewife tumors of the 
encyfte 1 kind, feated in the burfas mucolas, or Iheaths of 
the tendons which belong to the extremities. They are 
mod frequently met with over the tendons upon the back 
of the wrift, and often likewife about thofe of the ankle and 
other parts of the extremities. When prefled, they are found 
to pofl'efs a coniiderable degree of elafticity, from which, 
and from their fituation, they may generally be diftinguilhed 
from other encylted tumors. They feld m arrive at any 
great bulk, are n< t often attended with pain, and common¬ 
ly the Ikin retains its natural appearance. On being laid 
open, they are found to contain a tough, vifcid, tranfparent 
fluid, refemblmg the glaire of an egg. 

They are generally produced by lprains, or contufions of 
the joints, or by rheumatifm. In many inftances, they go 
off infeniibly, without any affiftance from art; but as this 
94 is often not the cafe, means ought to be ufed for removing 
Treatment them. For this purpofe, moderate fridtion frequently re¬ 
ef gangli- pgatedj 

or gentle compreffion applied to them by means of 
Vlk ' thin plates of lead. See. fometimes remove them. In fome 
inftances they have been removed by the application of 
blilters ; but the moll certain method is, to make a fmall 
pundture into the fac, and to draw a cord through it; or, 
after the pundture is made, to prefs out the contents, and 
then injefl fome gently ftimulating fluid, as port wine and 
water heated blood-warm. Sometimes, in tumors of this 


E R Y. 

fon to think that the contained fluid confifts cf pus mixed Colleaion* 
r • wirhin the 

with iynovia. p , , 

Swellings of the joints are moft apt to be confounded ligaments 
with collediions in the burfse mucofte, or with matter effu- of Joints, 
fed in the adjacent cellular fubitance. From the firft of &c. 
thefe they are generally diftinguilhed by the contained fluid 
palling readily from one fide of the joint to the other, and How dif- 
fiom its being diffufed over the whole of it ; whereas, when tinguilhed 
it is contained in the burfse, the tumor is confined to a par- from other- 
ticular part, and is feldom attended with much pain. affe&ions. 

When fuch collediions can fafely be allowed to remain, Treatment-, 
the capfular ligament ought never to be opened, as they can 
often be removed by difeutients. Even coniiderable collec¬ 
tions arifing from rheumatifm may commonly, be dife uffed by 
fridtion, fomenting the parts with warm vapour, keeping 
them conftantly moift with faturnine folutions, covering 
them properly with flannel, and applying blilters. When 
thefe fail, fupporting the part with a laced Rocking, or 
with a roller, has frequently been of fervice. But whether 
a rheumatic tumor can be difeufied or not, it ought not to. 
be opened ; for the inconvenience attending it is more in¬ 
tolerable than the pain and inflammation which may enfue. 

But when the matter would do mifehief by lodging, it 
Ihould be difeharged. Effufed blood and matter which' 
fucceed high degrees of inflammation are of this kind.. 

Blood is frequently extravafated among foft parts without 
much detriment; but when in contadt with cartilage or bone, 
it foon hurts them materially. The matter ought to be dif- 
charged fo as moft effedtually to prevent the admiffion of 
air into the cavity of the joint. For this purpofe the open- t j, e matter! 
ing (hculd be made with a trocar ; and the Ikin, previoufly 
drawn tight to the upper part of the tumor, Ihould be pul¬ 
led down immediately on withdrawing the canula. A piece 
of adhefive plafter Ihould be diredtly laid over the opening,, 
and the whole joint Ihould be firmly fupported by a flannel 
roller properly applied. If the patient be plethoric, he- 


kind, bodies of a cartilaginous nature, and of different Ihapes 
andfizes, are found ; fome quite fmooth, others with pedun¬ 
cles ; by which they are iuppofed by Dr Monro, in his 
work upon the burfse mucofte, to have been attached to the 
burte. As thefe cannot be removed by any remedy with 
which we are yet acquainted, it is found necelfary to dif- 
charge them. But as the parts may fometimes luffer from 
inflammation when the tumor is laid fully open, it may be 
punctured at each end ; and, after preffing out the c. ntents 
a fundi cord may be introduced; alter which gentle pref- 
fure may be applied with a comprefs and bandage over the 
courfe (.f the tumor. 1’hc cord however Ihould not be con¬ 
tinued fo long as to induce any great degree of inflammation, 
for it is found that a flight degree of this fufficiently anfwcrs 
the purpofe. 

Sect. III. Of Collections within the Capfular Ligaments of 
''Joints , and of Cartilaginous Bodies contained there. 

Collections here may confift of ferum, blood, or pus and 
fynovia combined. They are moft fiequently met within 
the joint of the knee, and may be prouuced either by inter¬ 
nal or external caiifcs. Theie kinds of collections may in 


Ihould be blooded to fuch an extent as his lirength will 
bear; he Ihould be put upon a ftridt antiphlogiftic regimen, 
and in every refpedt Ihould be managed with caution ; for 
inflammation being very apt to enfue, we cannot too much 
guard againft it. 

Joints are fometimes rendered painful and ftiff by the for- Concre- 
m.ition of different fubitances within the capfular ligaments, tionsin the 
Thefe are fometimes loofe, and as firm as cartilage ; and joints, 
fometimes of a foft membranous nature, liniilar to thofe al¬ 
ready obferved in treating i f fwellings of the burfie mu- 
colae. 

In fome cafes thefe fubitances, efpecially the laft fpecies, 
retain nearly the fame fituation, without being much af- 
fedted either by picffure or by the motion cf ti e j ini: in 
that cafe the pain is conitant, but feldom levere. The firft 
fpecies, however, is commonly very moveable ; and on being 
touched, they li p with fuch facility that it is difficult to fix ' 
them even with the fingers. Thefe a: e only painful in par¬ 
ticular fituations. 

Where thefe concretions appear, upon examination, to be When per-, 
peifedtly loofe and detached, if the pain which they excite fedtlylo fe,. 
is very fevere, we Ihould venture in a cautious manner to may be ex-. 


general be diftinguilhed from each other. 

CanA^of Watery effunons, commonly called dropfical fwellings of 
dropficid the joints, arife chiefly in confequence of fevere rheumatic 
fwellings complaints ; and when the tumor is not very large, the fluc- 
of the tuatirn of the fluid may be fell by preifure. When a large 
joints. effufion appears immediately after a violent bruife, it is pro¬ 
bable that it confift.- elm fly of blood : but when it fucceeds 
a v oler.t fprain, attended with great pain, inflammation, 
and fwelling, teiminaung in an effufion, there is every rea- 


take them out, by making an incifion into the joint. But tra " c< l. 
if there is reafon to frfpedt that they are connected with 
any part of the joint, the patient ought to be adviled to 
fubmit to the pain they induce, which in general will be ren¬ 
dered moderate by fnunning exerc fe ; but if, notwithiland- 
ing this, it becomes infupp.j n. .ble, amputation is the only 
relource. 

The limb being firmly fecured by affiftants, in that pof- Manner oft 
ture which admits of the body to be taken o,ut being felt extradiivy 

molt them.. 
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fColleftion* mod dtftinClly, the fargeon fhould endeavour to fix it with 
withm the hJ s fingers towards the upper part of the joint, after an af- 
Lhraments ^^ ant ^ as drawn the (kin as much as poffible upwards from 
of Joints, the part where the incifion.is to be made. The operator 
with a fcalpel is now to make an incifion through the tegu- 
rnents and capfular ligament, dire&ly upon the fubftance if- 
felf, of fuch a (ize as will admit of its being eafily taken 
out; which may be done either with the finger or with the 
end of a blunt probe. If it is found to be connected by any 
fmall filaments either to the capfular ligament or to the car¬ 
tilages of the joint, they fhould be cautioufly divided, either 
with a probe-pointed biftoury, or probe-pointed fcifTars, af¬ 
ter drawing the fubflance itfelf as far out as it can be got. 
When more concretions than one are found, they fhould all 
be taken out at the fame opening, when this can be done ; 
but when it, cannot, it will be better to allow the firft inci- 
fionvto heal before attempting the fecond, fo as to avoid as 
much as poffible jthe exciting of inflammation. 

After the concretion is removed, the fkin fhould be im¬ 
mediately drawn over the wound in the capfular ligament; 
and the lips of the opening in the fkin being laid together, 
they fhould be fecured in tills fituation by pieces of adhefive 
plafter, lb as to prevent the air from finding accefs to the 
cavity of the joint. Till the wound be completely healed, 
the patient fhould not only be confined to bed, but the limb 
fhould be kept as much as poffible in one poliure, and a ftriCt 
antiphlogiftic regimen fhould be preferved. 

Sect. IV. Of Spina Bifida. 

Spina bifida, is a tumor which fometimes appears upon 
the lower part of the fpine in new-born_ children. A fluc¬ 
tuation is diftinftly perceived in it, and the fluid it contains 
can in fome meafure be preffed in at an opening between the 
vertebras. In fome cafes this opening is owing to a na¬ 
tural deficiency of bone; in others, to the reparation of the 
fpinous procefles of the vertebae. 

The difeafe proceeds from ferum collected within the co¬ 
verings of the fpinal marrow. It is always fathl. Children 
labouring under it have been known to live for two or three 
years; but, in general, they linger and- die in a few weeks. 
All that art has- been able to do is to fupport the tumor by 
gentle preffure with a proper bandage. When a tumor of 
this kind is laid open or burfts, the child dies in a few hours. 
A tumour nearly of the fame nature with this is fometimes 
met with upon different parts of the head in new-born chil¬ 
dren : it is formed by a fluid lodged beneath the membranes, 
of the brain, which have been forced out at fome unoffified 
pait of the fkull. What we have faid with refpeCi to the 
former is-exactly appplicable to this. 

Sect. V. Of Serophulous Tumors . 

We fhall here only mention the furgical treatment of 
fcrophulous tumors, having fpoken of ferophula in general 
under the article Medicine. Some practitioners have re¬ 
commended poultices, &c. to bring fcrophulous tumors’ to 
luppuration ; but the bed praCtitiopershave laid them afide, 
becaufe they increafe the fbft and fpongy ftate of the parts, 
j a by which they are prevented from healing. 

Treatment As external applications are ineffectual, it is better to al- 
nf fcrophu- low Iciophulous tumors to be as much expofed as poffible, 
Joustu- as tills frequently renders the fubfequent ulcer more eafily 
mors. cured. The other methods recommended for difcuffing 
thefe tumors are, the internal ufe of cicuta, burnt fponge, 
muriated barytes, a long continued ufe of the cold bath, par¬ 
ticularly of fea-bathing, and drinking mineral nr fea-water. 
Thefe, to produce any effeCt, fhould be begun early, while 
the tumor* are fmall, and long perfifted in. When the tu¬ 
mors come to a ftate of fuppuration, if they are feated up- 
2 


on the thorax or abdomen, or any of the large joints, free Scrophu- ‘ 

vent ought always to be given to the matter to prevent its l°us 

burfting into thefe cavities ; and when the abfcefs is large, 

this fhould be done with a trocar, or by paffing a cord thro’ 

it, in order to exclude the external air. When the tumors 

are not fituated upon great cavities, it is better to allow 

them to break of themfelves, as the fores commonly heal 

more readily, and the fear is pretty fimilar in both. The 

mod proper applications to fcrophulous fores i'eem to be 

thofe of the faturnine kind, as they diminifh inflammation, 

and in fome meafure prevent the fore from fpreading. 

When the bones become carious, they are to be treated like 
carious bones from other caufes; but amputation cannot' 
here be attended with advantage, as the difeafe proceeds 
from a fault in the conftitution. ' After the fores are healed 
up, the introduction of an iffue may Ifift in preventing their 
return. 

Tumors of a fcrophulous nature are fometimes apt to be How°Jf 
miftaken for thofe of the feirrhous kind, and thus may be tmguifhei 
improperly extirpated. Serophulous tumors deeply feat- from far¬ 
ed commonly have a degree of firmnefs, which, if they hap- A°us ta¬ 
pe n to be feated near a fufpicious part, as dole by the fide mor8, 
of a woman’s bread, may give occafion to fuch a miftake. 

But they may generally be vdiftinguiftied by the foftnefs 
even of the firmed kind of them, when compared with 
feirrhus. They have always a fmooth equal' furface; 
whereas feirrhus is fomewhat unequal or knotty, and feat¬ 
ed in the real fubftance of the gland ; and a lhooting pain is 
commonly felt in it from time to time, even from its firft 
appearance. They are generally accompanied, too, with 
other fymptoms of ferophula, which is not neceffarily the 
cafe with feirrhus. 

Sect. V. Of Bronchocele. 

a- 

This is a tumor on the fore part of the heck, featedbe- 
tween the trachea and fkin, termed in French goitre. In 
this country it is very rare ; hut it is frequent among the in¬ 
habitants of the Alps, and other mountainous countries, 
and is fuppofed to be owing to the ufe of fnow.water. It 
is feated moil frequently in the thyroid gland; tho’ in two ca¬ 
fes examined by Mr Benjamin Bell this gland was diminifhed 
from the compreflion of the tumor, which was chiefly form* 
ed of condenfed cellular fubftance, with effufions in different 
parts of it of a vifeid brown matter. Dr Proffer confiders 
bronchocele as a dropfical affeCtion of the thyroid gland ; 
and in confirmation of this, he gives an account of a diffec- 
tion of a difeafed gland of this kind by Dr Hunter, who 
found in it a great number of capfules filled with water. I0 4 
The fwelling is at firft foft, without pain or any evident s y»P t0 “* 
fluctuation, and the fkin retains its natural appearance ; but “" roncb0 ‘ 
as the tumor advances in fize, it becomes unequally hard ; ** 6 ’ 
the fkin acquires a copper colour, and the veins of the neck 
become varicofe - ; the face becomes flufhed, and the patient 
complains of frequent headachs, as well as of flinging pains 
through the body of the tumor. ° 

Calcined egg-fhells have been recommended by authors n , 105 
as a fpecific for this difeafe; but little dependence is to be 7 reatmen ' 
placed on fuch a remedy. Frequent frictions are found ufe- 
ful, efpecially when employed early ; faponaceous and mer¬ 
curial platters, too, have in fome c;,fe, proved ferviceable ; 
and repeated blifters have been known to retard itsprogrefs. 

In the enlarged ftate of the tumor no remedy yet known is 
powerful enough to difeufs it. When the difeafe is far ad¬ 
vanced, the removal of the tumor by an operation muft be 
attended with great danger, on account of the enlarged 
ftate of die arteries, as well as its vicinity to the common 
carotids. It is therefore thought by fome of the moll ex¬ 
perienced practitioners, that in iuch a fituation it would not 

be 
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Nffvi Ma- be advifabla to attempt extirpation, and that the patient 
teini, fhould rather truft to the common palliative treatment. 
^ Warts™ When the tumor, however, is not much increafed, if other 
remedies have failed, and the difeafe is advancing,, a furgeoji 
might be warranted in attempting its extirpation. 

Sect. VI. Of Navi Materni, Corns, and Warts. 

Njevi materni are thofe marks which frequently appear 
upon the bodies of children at birth, and which are fuppo- 
fed to originate from impreffions made on the mind of the 
mother during pregnancy. They are of various forms; 
their colour is likewife various; though mod frequently re- 
fembling that of claret or red port-wine. Many of thefe 
marks are perfeflly flat, and never rife above the level of the 
fkin : thefe do not require the affiftance of furgery ; but in 
feme cafes they appear>in the form of fmall protuberances, 
which frequently increafe to a great fize in the courfe of a 
few months. They appear to be firm and flefhy. They 
fometimes hang by flender attachments to the contiguous 
parts, but more generally they are fixed by broad bales. 
They may be removed with as little danger as any other tu¬ 
mor of the farcomatous kind. They are fupplied indeed 
more plentifully with blood than moft other tumors are ; 
and even fometimes they appear to be entirely formed by a 
congeries of fmall blood-veflels; but the arteries which fup- 
ply them may, ftr the mod part, ealily be fecured by liga¬ 
ture. Th.e operation fhould never be long delayed; for as 
the fize of the velfels correlponds with that of the tumor, 
they fometimes are fo large as to throw out a good deal of 
blood before they can be fecured. In performing it, the 
tumor is to be cut out, the arteries taken up, and the re¬ 
maining fkin brought well together as the nature of the 
part will allow, and kept fo by adhefive plafier or future. 
When the tunjor is pendulous, and connected only by a nar¬ 
row neck, it fhould be extirpated by ligature. 

Corns are fmall hard tubercles, commonly fituated on 
the toes or other parts of the feet, and fometimes on the 
hands. They are of a horny nature. They proceed from 
a difeafed date of the cuticle, occafioned by preffure. The 
part becomes hard and thickened, with a fmall white fub- 
ftance in the centre, which has a difpofition to become pro- 
minent. It likewife forms a depreffion in the fubjacent cu¬ 
tis vera, and fometimes is faid to penetrate it. When corns 
are fituated on parts much expofed to preffure, they irritate 
the fkin, and produce an increafed fenfibility of the part, 
and thus occaiion much pain. The bed preventive of 
corns is the wearing of wide fhoes, and avoiding every kind 
of preffure ; and unlefs this be attended to, it will be found 
difficult to keep'free from them. Various remedies are recom 
mended for the cure or removal of corns. One is to bathe 
the part about half an hour in warm water, then to pare as 
much off them as poffible widrout giving pain, and to 
apply over them any emollient ointment. If this treatment 
be frequently repeated, while preffure from fhoes is prevent¬ 
ed, they generally fall off, and do not return if preffure be 
afterwards avoided. Another method is to allow them to 
grow to fome length through pieces of perforated leather, 
properly fecured by plader or by any other means, and af¬ 
terwards to cut round their root, by which they may for 
the moft part be eafiiy turned out. Or if fuch irritating 
fubftances be applied to them as will raife a blitter by fepa- 
rating tire cuticle from the cutis, the corn will be raifed 
along with the cuticle, and may then be readily removed by 
a icalpel or feiffars. The furface of the cutis being now 
expofed, is to be healed like any other part that has been 
blittered. 

Warts are fmall, hard, indolent tumors, with a rough 
furface, appearing on different parts of the body, chiefly the 
Vol. XVIII. 
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hands and face, and more commonly in young people. 
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When they appear in advanced life they are apt to degene¬ 
rate into cancers, efpecially when of a livid colour and with 
a fmooth furface. If they do not prove trouolefoine, no¬ 
thing fhould be done to them, as they generally either fall 
off or watte gradually away. When from their fize or fitu- 
ation they require to be remove!, this, if they are pendu¬ 
lous or have narrow necks, is eafiiy done by ligature ; but 
if their bafes be broad, the fcalpel or efcharotic applications 
will be neceffary. As few, however, will fubmit to the for¬ 
mer, the latter are generally employed. x Efcharotics of a 
mild nature give leaft pain, find are leaft apt to excite in¬ 
flammation, which in thefe cafes it is difficult to remove, 
and are found to be quite fufficient for the purpofe. One of 
the belt of thefe is crude fal ammoniac : it fhould firft be 
moiftened in water, and then well rubbed upon the warts 
two or three times a-day. Liquid fait of tartar, and fome¬ 
times fpirit ofhartfhorn, has anfwered the fame purpofe: 
fome recommend alfo the juice of onions. 109 

Warts appearing on the penis as a fymptom of venereal Warts on 
infe£tion, are of the fame nature, and to be cured by the 1 e P ams- 
fame means. Mercury is of no advantage here, and com¬ 
monly indeed does harm. When every other part of the 
difeafe is eradicated, the warts may generally be removed by 
waffling them morning and evening in lime-water, or in a 
weak folution of faccharum faturni. They may be remo¬ 
ved‘alfo by the knife, and the parts from whence they are 
cut afterwards touched with lunar cauftic, to prevent them 
from returning : but when this method is pra&iled, the ope¬ 
rator ought to be certain that he has removed the wart en¬ 
tirely, for where part has been left the moft formidable 
fymptoms have fometimes enfued. 

Sect. VII. Of Polypi. 

Polypi are pendulous, flefhy, indolent tumors, fo called 
from their fuppofed refemblance to the animal of that name. 

They may be found in different cavities of the body, and 
originate from the lining membrane ; but thofe which come 
under furgical treatment are found in the nofe, mouth, 
throat, and outer paffage of the ear, and in the vagina and IIe> 
redlum. They are divided into two claffes; the one foft p 0 iy p ; j;. 
and compreflible, the other extremely firm. Both of them vided into 
bleed on being fretted or roughly handled. The foft kind two kinds, 
flirivels and contracts in a dry atmofphere, (this is particu¬ 
larly the cafe with thofe of the nofe) ; but the firm are not 
affected by the influence of the weather. Their colour is 
commonly pale and tranfparent, and fometimes a deep red. 

The pain at the commencement of the diforder is always 
inconfiderable; but increales in thofe of a hard nature as 
they increafe in fize. Sometimes polypi of this kind be¬ 
come unequal, and form ulcers over the whole furface, dis¬ 
charging fetid matter in confiderable quantity. They are 
apt at this time, unlels extirpated, to degenerate into 
cancer. 

Moft frequently they arife from local injury, or whatever The ” 1 
tends to produce and fupport an inflamed ftate of the part. cau f e . 
Scrophula and lues venerea, though confidered by fome au¬ 
thors as frequently giving rife to them, feem only to be ex¬ 
citing caufes; for in lues venerea in particular, polypi when 
prefent remain after the difeafe is cured. 

The prognofis mutt depend much upon their fituation and p ro g n of s 
theii confidence. The foft kind being feldom painful, mgy 
be removed at any period with little danger ; but the hard' 
kind are generally not only painful, but more apt to dege¬ 
nerate Into cancer, cr to return alter being removed. The 
foft kind therefore may be removed in general with fuccefs; 
but when polypi of a harder nature exilt, the prognofis will 
be much more unfavourable. 


With 
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With refpeff to the treatment.—As long as they remain 
II5 ftationary, they are not to be touched ; but when they con- 
TrCatment. tinue to grow, we ought to ufe aftringent remedies, efpeci- 
ally a ftrong folution of alum, a decoftion of oak bark, vi¬ 
negar, ardent fpirits, &c. The fofter kinds of polypi may 
frequently be prevented for a long time from increafing in 
fize, and fometimes they even become confiderably fmaller. 
Mercury has been found rather to make them worfe; 
.cauftic and other corroding applications have been of ufe in 
the fofter kind, though they have not produced a cure. Se- 
tons have likewife been ufed with little advantage. It is 
therefore found neceflary to have recourfe to a more effec¬ 
tual praffice ; and with this view the knife, fciffars, forceps, 
•or ligature, are more generally recommended. The knife 
-and fciffars may be ufed when the roots of the tumor can 
be readily come at; but polypi are feldom fo fituated as to 
render excifton pra&icable ; and even when they are, the 
hemorrhagy maybe attended with confiderable danger. The 
removal of a polypus by tearing or twilling it with the for¬ 
ceps, Plate CCCCLXXXVII. fig. 4. is occafionally pradtifed; 
but as ligatures are lefs painful, and fully as effectual, they 
are now more generally employed. The ligatures coniift 
of wire, catgut, filk cord, &c. Different methods have 
been employed for palling thefe over polypi, according to 
1I4 their different fituations. 

-Method of When the ligature is to be applied, it is to be paffed double 
applying over the tumor, and condu&ed to the root of it by means of 
„ a ligature the fingers or by flit probes, as in plate CCCCLXXXVII. 
-to .them. fig> 5 or rings> pla£e CCCCLXXXVII. fig. 6. as may be 
bell fuited to the fhape and fize of the paffage. The ends 
of the ligature are then to be introduced into a fingle or 
double canula, as in Plate CCCCLXXXVII. fig. 7. which is 
to be pulhed along the oppofite fide of the polypus till the 
end of the canula reach the root of it, when the ligature is 
to be drawn fomewhat tight, and faftened to the canula 
which is to be left in the paffage. The ligature is to be 
daily tightened till the tumor drop off. In this manner the 
largeft polypus may be removed equally well with thofe of 
a fmaller fize. Should any part of it remain, it may be de- 
ftroyed by cauftic, and different inftruments are contrived 
for conducing this to the root of the tumor. 

What has been faid of the treatment of polypi in general, 
readily applies to thofe feated in the nofe, outer paffage of 
the ear, the re&um, and the vagina. It likewife applies to 
thofe in the throat; only that inftead of palling the ligature 
through the mouth it is to be paffed through one of the 
noftrils. The operator is then to introduce one or two of 
his fingers into the mouth, and open the doubling of the li¬ 
gature, which he is to pafs over the polypus, and having 
preffed it down to the root of it, to proceed as before di- 
j ;ffed. 


Chap. VII. Of Difeafes of the Bones. 

The bones, as well as the fofter parts, are liable to be 
fwelled, either throughout their whole length, or to have tu- 
mors formed on particular parts of them. 

SvoftoL. Exoftofis is one fpecies of tumor of the bone. According 
to Mr Bromefield, no fwelling ftiould be called fo, but an 
excrefcence continued from a bone, like a branch from the 
trunk of a tree. Under this head therefore is ranked the 
benign nod which may be produced by external injury, fuch 
as contufions and fraffures : it can hardly be called a difeafe, 
rI 6 as pain feldom fucceeds, but rather a deformity. 

Trciius. There are rifings or tumors obfervable on the bones which 
are often the confequents of venereal virus, and are termed 
tophi, gummi, or nodes .—Tophus is a foft tumor in the bone ; 
and feems to be formed of a chalky fubftance, that is inter¬ 


mediate between the offeous fibres. Thefe cretaceous extra- Difeafesof 
valuations are fometimes found on the ligaments and tendons, thc 
as well as on the bone ; and may fometimes be taken out by 
the knife. We have many inftances where chalk ftones in 
gouty people make their way out through the ikin of the 
fingers and toes. Ir ^ 

Gummi is a foft tumor on the furftce of the bone, be-Gummi. 
tween it and the periofteum ; and its contents refemble gum 
foftened, from whence it has taken its name. Poffibly, by 
obftruffion in the nutrient veffels of the bone, a rupture of 
fome of them occafions the ferous liquor to efcr.pe, which, by 
making its way between the the fibres of the bone, arrives at 
its lurtace ; and being detained by the refiftance of the perio¬ 
fteum, its moil liquid parts being evaporated, and the re¬ 
mainder condenfed by the inflammation, a.id confequent- 
ly this inelaftic covering being ftretched, it becomes in- 
fpifiated, and forms this fpecies of exoftofis, as it is generally 
called. When this is the caufe, and tt e indifpofition of the 
habit in general g'ot the better of, preifure by a fteel inftru- 
mem, adapted to the part affected, is the proper cure. rl g 

The confirmed venereal node has the appearance of a di- Nodes, 
varication of the offeous fibres, probably from fome infpif- 
fated humour obftruffing the nutrient veffels, but not extra- 
vafated ; this occafioning an extenfion of the periofteum, 
produces a violent pain, which, when no&urnal, is the cha- 
ra&eriftic of a venereal caufe. When the periofteum is 
thickened, but the bone not affedted, a courfe of mercury, 
by attenuating the obltrudfed humour, and fitting it to be 
carried out of the body by the proper outlets, will often 
produce a perfedt cure : but when the bone itfelf is difeafed, 
this method will fail. But here the divifion of the extended 
periofteum has been known to give perfedt eafe. 

The ufual method, formerly, was to apply a cauftic equal 
to the extent of the node, which being laid bare, required 
exfoliation before it could be cicatrized. If the incifion is 
made early, that is, before matter be found under the in- 
vefting membrane, it feldom requires exfoliation ; and, as we 
often find that the bone itfelf .is not affedted, but only the 
periofteum thickened, we may be deceived even after a care¬ 
ful examination : it is therefore proper that the patient 
fhould be pretty far advanced in a courfe of mercurial unc¬ 
tion before even the incifion is made; for, fhould the tu¬ 
mor decreafe, and the pain abate during the courfe, chirur- 
gical affiftance, with the knife, moft likely may become un- 
neceflary. ri ^ 

A bone may become carious firft in its internal parts; and Abfceffus 
that from external injury, as well as from a vitiated ftate of in medulla, 
the animal-fluids. Authors feem not to agree as to the or truef P‘" 
technical term for this kind of difeafe of the bones ; fome na ventoa ' 
calling it cancer or gangrana offis ; others, fpina ventofa, from 
the pointed extuberances ufuady attendant on this diforder 
of the bone ; and fome again teredo , from the appearance of 
the carious bone, like -wood that is wot in-eaten. 

It is univerfally allowed, that this difeafe takes its rife 
from matter being formed either in the diploe, or in the 
marrow: whenever obftruffion is begun in the veffels ex¬ 
panded on, or terminating in, the medullary cyfts, the con- 
fequence will be inflammation, and, if not early removed, 
matter will form ; for this reafon this cafe may be called ab- I20 
f effus in medulla. Whenever, then, a patient complains Symptoms 
of dull heavy pain, deeply fituated in the bone, poflibly con- of this dif- 
fequer.t to a violent blow received on the part fome time be- eafe. 
fore, though the integuments appear perfectly found, and 
tire bone itfelf not in the lealt injured, we have great reafon 
to fufpecf,an abfceffus in the meaulla. Children of a bad 
habit of body, though they have not fuffered any external 
injury, will often become lame, and complain of the limb be¬ 
ing remarkably heavy j and though not attended with acute 
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pain, yet the dull throbbing uneafinefs is conftant. If ri¬ 
gors happen during the time the patient labours under this 
indifpofition, it generally implies that matter will be formed 
within the fubftance. of the bone. If the extremities of the 
bone complained of begin, or if it becomes enlarged 
throughout its whole extent, it may be known to be an ab- 
fceffus in medulla, or true fpina ventofa, as it is called : if 
neither of thefe lymptoms take place, the great infenfibility 
of the bone in fome fubjetts will prevent that acutenefs of 
pain ufual in other parts where matter is formed, though 
the acrid matter is eroding the bone during the whole time 
is is contained within it. This matter at length' having 
made its way through, arrives at the periofteum, where it 
creates moft violent pain, as well from its fharpnefs as from 
its increafed quantity, occafioning an extenfion of the perio- 
fteiim. The integuments then become fwelled and inflamed, 
and have a fort of emphyfematous feel. On being exami¬ 
ned by preffure, the tumor will fometimes be leffened, from 
part of the matter retiring into the bone: from this appear¬ 
ance to the touch, moft likely the name of vento/a was 
added to the term jfpina. When we are affured of matter 
being under the periofteum, we cannot be too early in let¬ 
ting it out, as it will fave a confiderable deal of pain to the 
patient, though probably it may not be of any confiderable 
advantage in refpett to the carious bone; for, where 'the 
fluids in general are vitiated, no chance of cure can be ex- 
petted from topical remedies; but where the conftitution is 
mended, nature will fometimes aftonifh us in her part, as 
the carious bone will be thrown off from the epiphyfes, or 
the teredines will be filled up by the offific matter that flows 
from the parts of the bone where fome of the fpinse have 
come away. 

If proper medicines are given, the children well fupport- 
ed, and the parts kept clean and dry, patience and perfeve- 
rance will frequently give great credit to the furgeon. In 
cafe it Ihould have been thought advifable to apply a tre¬ 
phine, to give free difcharge to the matter, the walhing it 
away, as well as the fmall crumblings of the carious bone, 
by means of deterfive and drying injettions, has been known 
to contribute greatly to the curing this kind of caries, after 
the habit of body in general had been mended. 

- Befides thofe abovementioned, the bones are liable to two 
oppofite difeafes ; the one termed friabilitas , the other molli¬ 
fies } the former peculiar to adults, the latter more frequent 
in infants, though fometimes feen in adults, from a vitiated 
ftate of their juices. 

The bones, when deprived of their cementing liquor, by 
pafling through fire, become friable. From repeated faliva- 
tions, and in old people, they have been rendered extremely 
brittle ; infomuch that in many fubjetts they have been frac¬ 
tured merely from their weight and the attion of the muf- 
cles : but in fuch cafes, this is not owing to the friability of 
the bones, but to the lofs of fubftance, from the erofion of 
the bone by an acrimonious humour thrown on it; to 
which caufe perhaps may be attributed the difeafe called 
rickets in children. The effetts of fcorbutic humour in ren¬ 
dering the bones foft in many inftances, have often been re¬ 
marked. 

By proper diet, gentle frittion with coarfe cloths, exer- 
cife, and cold bathing, rickety children will frequently get 
their conftitution fo much changed, as that, by the time 
they arrive at the age of 20 years, there fhall not remain 
the leaft veftige of their former difeafe. The epiphytes 
are generally moft affetted in this fpecies of the dilorder. 
For want of early attention to invalids of this fort, we 
find that their bones not only become foft, and yield to the 
powers of the mufcles, but remain diftorted the reft oi their 
lives, though they have acquired a perfett degree offolidi- 


ty. In fuch cafes, correttingf the vitiated juices only will D ! feafesof 
not reftore the bones to-their natural ftate ; therefore the af- ^ kernes. 
fiftance of a fkilful mechanic is neceffary both to fupport the 
parts improperly atted on, and to alter the line of direction 
of the diftorted offeous fibres. ■ 124 

Though the curvature Of the extremities, or thicknefs of Symptoms 
the ends of the bones near their articulations, may give the of rickets, 
firft alarm to thofe who are conftantly with children, yet 
there are other lymptoms that give earlier notice than thefe ; 
and had they been timely difeovered by proper judges, it is 
highly probable that the curvature of the limbs in many 
children might not have happened. The belly generally 
becomes larger in this difeafe, from the increafed fize of the 
contained bowels, as it is not unlikely but that the mefen- 
teric glands are the firft parts obftruttsd ; obftruftions of the 
liver*, fpleen, and pancreas, foon follow; the head then be¬ 
comes enlarged ; then a difficulty of breathing, which is gene¬ 
rally fuppofed to be the effetts of taking cold, fucceeds; the 
fternum is elevated and fharp, and the thorax becomes con¬ 
tracted ; the fpine is protruded in feveral parts ; the pelvis 
altered, according to the preffure of the parts within, and 
habitual inclination of the patient, at times, to obtain that 
line of dfrettion in which the perpendicular from the centre 
of gravity may fall within the common bafe of the body, 
the extremities of the cylindrical bones, and the ends of the 
ribs next the fternum, become enlarged ; foon after this the 
bones in general .become foft-and flexible, yielding in fuch 
directions as the ftrongeft mufcles determine by their ac¬ 
tions. Ijy 

The bones of children who die* of this diforder, we ob- Appear- 
ferve, are not only rendered foft, hut the veffels within their ^ nce tfle 
fubftance are replete with blood of a texture totally broken, .? es 
and having more the appearance of thin chocolate than children, 
blood; the periofteum in many places is feparated, and the 
intermediate fpaee between it and the bone filled with extra- 
vafated fiflid; and caries is almoft as frequent as the repara¬ 
tion of the periofteum. The mufcles in fuch bodies gene¬ 
rally appear pale and flabby. 

Where the affettion of the mefenteric' glands is evident, Method of 
Mr Bromefield' afferts, that after a dofe or two of the pulvis curerecom- 
bafilicus to empty the inteftines thoroughly, the purified mende dby 
crude quickfilver is by much the moft efficacious medicine 
to remove obftruttions in thofe glands. When the belly be- 6 
gins to foften and fnbfide, the chyle paffes without interrup¬ 
tion, and the child begins to get fleffi; then the cold bath 
becomes truly ferviceable, and the decottion or cold infu- 
fion of the Peruvian bark is a proper reftorative ; but the 
cold bath ufed too early, or the bark given before there is a 
free circulation of chyle through the latteals, would be very 
injurious. Ii7 

The mollities odium, in fome cafes, may be produced Of mollifies 
from a redundancy of the oleaginous parts of the blood, or 
from a laxity of the folids, by which the fluids are not fuf- 
ficiently attenuated, nor properly blended and mixed: the 
confequence of which will be obftrufted perfpiration, the 
habit in generalloaded with grofs, phlegmatic, and ferous 
humours, and the offific matter not united or condenfed as 
in an healthy ftate. The method of .cure confirms us in the 
caufe of thefe lymptoms; for, by lengthening the fibrous 
fyftem, by ufing gentle exercife, a dry diet, good air, aro¬ 
matics, and cold bathing, this kind of invalids are eenerallv 
reftored to health. • I2 g 

Among the difeafes of the bones we may likewife take no- Baity of the 
tice of that palfy of the lower extremities which takes place lower ex " 
as is generally fuppofed, in confequence of a curvature in t / emities 
fome part of the fpine. To this diftemper both Fxes and fr ° m CUI ,' 
all ages are equally liable. When it attacks an infant ofthTtymf. 
only a year or two old or under, the true caufe of it is fel- 

^ 2 dom 
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Difeafe«of dom difcovered until fome time after the effedt has taken 
? on ^ place. The child is faid to be uncommonly backward in 
the ufe of his legs, or it is thought to have received tome 
hurt in the birth. When the child is of an age fufficient to 
have already walked, and who has been able to walk, the 
lofs of the ufe of his legs is gradual, though in general not 
very flow. He at firft complains of being very foon tired, 
is languid, litllefs, and unwilling to move much or at all 
brilkly. Soon after this he may be obferved frequently to 
trip and Humble, though there be no impediment in his 
way; and whenever he attempts to move brilkly, he finds 
that his legs involuntarily crofs each other, by which he is 
frequently thrown down without {tumbling ; and when he 
endeavours to ftand ftill in an eredt polture without fupport, 
even for a few minutes, his knees give way and bend for¬ 
ward. As the diftemper advances, it will be found that he 
cannot, without much difficulty and deliberation, diredt ei¬ 
ther of his feet exactly to any one point; and very foon 
after this, both legs and thighs lofe a good deal of their na¬ 
tural fenfibility, and become quite ufelefs. In adults, the 
progrefs of the difeafe is much quicker, but the fymptoms 
nearly the fame. 

Until the curvature of the fpine is difcovered, the com¬ 
plaint generally paffes for a nervous one ; but when the 
flar.e of the back-bone is adverted to, recourfe is almofl al¬ 
ways had to fome previous violence to account for it. That 
this might have been the cafe in fome few inftances might 
be admitted ; but in by far the greatefl number fome pre- 
•difpofing caufe mail be looked for, 

Mr Pott, who has written a treatife upon this difeafe, re¬ 
commends it to our obfervation, that though ,the lower 
limbs are rendered almofl ufelefs, or even entirely fo, 
yet there are fome circumflances in which it differs from a 
common nervous palfy. The legs and thighs, though fo 
much affedted, have neither the flabby feel of a truly para¬ 
lytic litnb ; nor have they that feeming loofenefs at the 
joints, nor the total incapacity of refinance which allows 
the latter to be twifted almofl in all directions : on the con¬ 
trary, the joints have frequently a confiderable degree of 
fiiffnefs, particularly the ankles ; by which ftiffnefs' the feet 
of children are generally pointed downward, and they are 
prevented from fetting them flat upon the ground. 

At fiift die general health of the patient feems not to be at 
all, or at leall not materially affedted ; but when the difeafe 
has continued for fome time, and the curvature is thereby 
increafed, many inconveniences and complaints come on ; 
fuch as difficulty in refpiration, indigeflion, pain, and what 
they call tlghtnefs at the Jlomach, obltinate conllipations, pur¬ 
gings, involuntary flux of urine and faeces, See. with the 
addition of fome nervous complaints, which are par ly cauf- 
ed by the alterations made in the form of the cavity of the 
thorax, and partly by impreffions made on the abdominal 
vifeera. 

Mr Pott was led to a knowledge of the true caufe and 
cure of this diflemper, from obfervingthe cafe of a youth of 
14, who was reftored to the ufe of his limbs immediately 
after a feemingly accidental abfeefs near the part. From this 
he was inclined to think, that the curvature of the fpine 
was not the original caufe of the diforder, but that the fur¬ 
rounding parts were predifpofed towards it by fome affection 
of the folids and fluids there ; and he was confirmed in thefe 
fufpicions by a variety of appearances, which he obferved 
both ill the living body and upon diffedtion of the fubjedt 
after death ; all of which are narrated at full length in his 
treatife upon this fubjedt. 

“ The remedy (fays he) for this mofl dreadful difeafe 
confifls merely in procuring a large difeharge of matter, by 
fuppuration, from underneath the membrana adipofa on each 


fide'of the curvature, and in maintaining fuch difeharge un- Blood***?; 
til the patient {hall have perfedtly recovered the-•ufe of his letting#* 
legs. To accompliflt this purpofe, I have made ufe of dif¬ 
ferent means, fuch as fetons, iffues madejby incifion, and if- 
fues made by cauflic ; and although there be no very mate¬ 
rial difference, I do upon the whole prefer the laft. A fe- 
ton is a painful and a nafty thing : befides which it frequent¬ 
ly wears through the fkin before the end for which it was 
made can be accomplifhed. Iffues made by incifion, if they 
be large enough for the intended purpofe, are apt to be¬ 
come inflamed, and to be very troublefome before they come 
to fuppuration; but openings made by cauflic are not in 
general liable to any of thefe inconveniences, at leaf! not fo 

frequently nor in the fame degree : they .- 

are neither fo troublefome to make or / \ 

maintain. I make the efehars about this / \ 

fize and fhape on each fide the curve, ta- I 1 

king care to leave a fufficient portion of I I 

fkin between them. In a few days, when \ f 

the efehar begins to loofen and feparate, I \ J 

cut out all the middle, and put into each 'v— 

a large kidney-bean ; when the bottoms of the fores are be¬ 
come clean by fuppuration, I fprinkle, every third or fourth 
day, a fmall quantity of finely powdered cantharides on 
them, by which the fores are prevented from contradting, 
the difeharge increafed, and poffibly other benefit obtained. 

The iffues I keep open until the cure is complete ; that is, 
until the patient recovers perfedlly the ufe of his legs, or 
even for fome time longer: and I ffiould think that it would 
be more prudent to heal only one of them firft, keeping the 
other open for fome time; that is, not only until the pa¬ 
tient can walk, but until he can walk firmly, brifkly, and 
without the affiflance of a flick : until he can ftand quite 
upright, and has recovered all the height which the habit or 
rather the neceffity of {looping, occafioned by the diftem¬ 
per, had made him lofe.” 

Chap. VIII. Of Blood-letting. 

V ' 

» Sect. I. Of Blood-letting ip. general. 

Blood letting is performed either to leffen the quan¬ 
tity of circulating fluid, or to relieve a particular part: 
hence we have the terms of general and local blood-letting. 

General blood-letting is either performed upon a vein or 
an artery ; and from this circumftance arife the appellations 
of phlebotomy and arteriotomy. 

Local or topical blood-letting is performed by fcarificators 
and cupping-glafles, by leeches, or by pundtures made with 
a lancet, as may be moll fuitable to the nature of the 
difeafe it is intended to remedy. li( p 

There are fome general rules and obfervations which re- General 
late equally to this operation in whatever part of the body rulesre- 
it is pradtifed: thefe we {hall in the firft place enumerate, fpedting 
and I hall afterwards proceed to treat particularly of blood- J )loocl " 
letting in the arm and other parts. e 

1 . In this, as in every other operation, the fituation of the p 0 fture of 
patient, and of the operator likewife, ought to be precifely the patient, 
fixed. The fituation of a patient, during the operation of 
blood-letting, has a confiderable influence on the effect pro¬ 
duced, and therefore merits particular attention. In fome 
diforders, it is the objedt of this remedy to evacuate a con¬ 
fiderable quantity of blood without inducing fainting : When 
this is the cafe, and when from former experience it is known 
that the patient is liable during the evacuation to fall into a 
faintifh ftate, a horizontal polture ought to be preferred to 
every other; for fainting is not near fo ready to occur in a 
horizontal as in an eredt pofture. It now and then happens, 

however, 
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Blood- however, that one material advantage expedled from the 
letting-, operation of blood-letting, is the production of a ftate of 
deliquium } as, for inftance, in cafes of ftrangalated her¬ 
nia, where a general relaxation of the fyftem is fometimes 
delirable. In all fuch circamfttnces, inftead of a horizontal 
pofture, the more ereft the patient is kept, the more readily 
will a ftate of fainting be induced. The patient ought 
to be fo placed, that the principal light of the apartment 
fhall fall dire&ly upon the part to be operated upon, that 
jjj the vein to be opened may be made as apparent as poffible. 
Metkod of II. The patient being properly feated, the next ftep is, 
compref- by means of a proper bandage of filk, linen, or woollen 
fing the cloth, which has more elafticity, fo to comprefs the vein in- 

veU5 ‘ tended to be opened, as to prevent the blood from returning 

to the heart. An equal degree of preflure ought to be ap¬ 
plied to all the other veins of the part: for if this be not at¬ 
tended to, the communication preferved by the collateral 
correfponding branches would render the preflure upon any 
one particular vein of very little importance. This preflure 
upon the veins, by inducing an accumulation of their con¬ 
tents, tends to bring them more evidently into view, and 
confequently renders it eafier for the operator to effect a 
proper opening than he would otherwife find it. The pref- 
fure, however, ought never to be carried fo far as to obflruft 
the circulation in the correfponding arteries, otherwife no 
difeharge of blood can take place. When we fee that it 
has the effedt of raifing the veins, while at the fame time the 
pulfation of the artery is diftinctly felt in that part of the 
member which lies on the fide of the ligature moft diftant 
from the heart, we may be certain that it is to a very proper- 
degree, aiuTthat it ought not to be carried farther ; for by 
the fwelling of the veins we are fure that they are fufficient- 
ly compreffed ; and by the arteries continuing to beat, it is 
13S evident that a continued flow of blood may be expedled. 
laftrument HI* The reflux of blood to the heart being in this man- 
tobeuTed. ner prevented, the next queftion to be determined is, the 
beft method of making an opening into the vein. Different 
inftruments have Heen invented for this purpofe ; but there 
are two only which have been retained in ufe, and which are 
all therefore that here require to be mentioned, Thefe are 
the lancet and the phlegm. This laft, on being placed im¬ 
mediately on the part to be cut, is, by means of a fpring, 
pufhed fuddenly into the vein, and produces an opening of 
the exadf fize of the inftrument employed. 

When it is determined to employ the lancet, which is by 
far the fafeft, the form of that inftrument is next the objedt 
of attention. The broad fhouldered lancet ought to be laid 
entirely afidc ; becaufe the broadnefs of its fhoulders produ¬ 
ces always a wound in the external teguments of perhaps 
three times the fize of the opening made in the vein ; a cir- 
cumftance which adds no advantage whatever to the opera¬ 
tion ; on the contrary, it produces much unneceflary pain; 
renders it frequently a very difficult matter to command a 
ftoppage of the blood; and the wounds produced by it are 
commonly fo extenfive as to be liable to terminate in partial 
fuppumions. 

The fpear pointed lancet, on the contrary, reprefented in 
Plate CCCCLXXXVII. fig. 8. is in every refpedt well cal¬ 
culated for the purpofe of venefedtion. Trom the acutenefs 
of its point, it enters the teguments and vein with very little 
pain; which is with many patients a circumftance of no 
f'mall importance. We are fure of making the opening in 
the vein equal, or nearly fo, to the orifice in the external te¬ 
guments ; and the difeharge of blood produced by an open¬ 
ing made with one of thefe lancets, is commonly put a flop 
to with great eafe immediately on removing the ligature 
upon the vein. 

IY. The form of lancet being thus fixed upon, we come 


now to fpeak of the method of ufir.g it. The furgeon and Blood- 
patient being both properly feated, and the ligature having .Jetti ng^ 
been applied for a fhort fpace of time in order to produce i 33 
fome degree of fwelling in the veins, that vein is to be made Method of 
choice of which, at the fame time that it appears confpicu- performing" 
oufly enough, is found to roll lefs than the others on being 
preffed upon by the fingers. It is fcarcely thought necef- 
fary to obferve here, that when a vein appears to be fo im¬ 
mediately conneSed with a contiguous artery or tendon, as. 
evidently to produce fome rifle of wounding thefe parts in 
the operation, another vein not liable to fuch hazard, if it 
can be procured, ought undoubtedly to be preferred. Veins, 
may lie dire&ly above both arteries and tendons, and yet 
no manner of rifle be incurred by opening them, provided, 
the operator is fufficiently fteady and attentive ; but it does 
now and then happen, that veins are fo nearly and intimate¬ 
ly conDe&ed with thefe parts, as to render it hazardous 
even for the moft dexterous furgeon to attempt this opera¬ 
tion. 

The vein being at laft made choice of, the furgeon, if he 
is to ufe his right-hand in the operation, takes a firm hold- 
of the member from, whence the blood is to be drawn with 
his left, and with the thumb of the fame hand he is now to- 
make fuch a degree of preflure upon the vein, about an, 
inch and a half below the part where the orifice is to be 
made, as not only to render the fkin and teguments fome- 
what tenfe; but at the fame time to interrupt for a little all 
communication between the under part of the vein and that 
portion of it lying between the ligature and the thumb pla¬ 
ced as thus dire&ed. 

The lancet being drawn out fo as to form nearly a right 
angle with the feales, the operator now takes it between the* 
finger and thumb of his right-hand; and leaving at leaft 
one half of the blade uncovered, he refts his hand on the 
middle-finger, ring-finger, and little-finger, all placed as con¬ 
veniently as poffible in the neighbourhood of the vein from 
whence the blood is to be taken ; and having pufhed the 
point of the inftrument freely through the fkin and tegu-r 
ments into the vein, he now carries it forward in an oblique.- 
direction, till the orifice is of the fize he inclines to have it 
taking care, during the time of pufhing on the lancet, that 
its point be kept in as ftraight a direction as poffible, for 
fear of dipping into the parts below. 

The inftrument is now to be withdrawn ; and the fur¬ 
geon, removing the thumb of his left hand, is to allow the; 
vein to empty itfelf freely into the different cups prev.ioufly 
provided for the purpofe. 

It is of importance to obferve, that during the time- 
the blood is difeharging, the member ought to be kept in> 
exactly, the fame pofture it was in when the lancet was firft- 
introduced : otherwife the orifice in the fkin is apt to flip 
Over the opening in the vein ; a circumftance which always 
proves inconvenient, and on l'ome occafions produces a good 
deal of trouble by the blood from the vein infinuating. itfelf 
into the furrounding cellular fubftance. i 

V, When the vein is properly cut, and the orifice is made Method of; 
fufficiently large, it rarely occurs that any difficulty is expe- producing 
rienced in procuring all the blood that is wanted.. But a fuflkent: • 
when this laft circumftance occurs, from the patient beco- ?i° w . of 
ming faintifh, a ("tream of frefh air ought to be admitted to blood ' 
the apartment, wine or fome other cordial fhould be admi- 
niflered, and the patient ought to be laid in a horizon¬ 
tal pofture. By thefe means the faintiflinefs will in general 
be foon removed ; but if ftill the blood fhould not flow free¬ 
ly,. the member ought to be put into all the variety of pofi- 
tions that can probably affift in bringing the openings of the 
fkin and other teguments to correfpond with that of the 
vein ; which will foon be known to have happened, by the. 

blaodi 
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Venefec- blood beginning inftantly to flow, 
ferentParts P art ' nt0 conftant action, by giving the patient a cane 

of the Bo- 3 or an 7 0£ ^ er ^ rm fubftance to turn frequently round in his 
,<3y. hand when the operation is done in the arm, will often an- 

fwer in producing a conftant flow of blood from a vein 
when every other means has failed : And, laftly, when the 
pulfe in the inferior part of the member is felt very feeble, 
or efpecially if it cannot be diftinguilhed at all, we may be 
thereby rendered certain that the ligature is too tight, and 
may in general have it in our power to produce an immediate 
flow of blood, by removing the compreffion thus improperly 
made upon the arteries of the part. 

VI. A quantity of blood proportioned to the nature of 
the diforder being thus difcharged, the preffure upon the 
flux. fuperior part of the vein ftiould be immediately removed ; 

and this being done, if the fpear-pcinted lancet has been 
ufed, all farther lofs of blood will in general flop immediate¬ 
ly. The contrary of this, however, fometimes occurs, and 
blood continues to flow freely even after the ligature is re¬ 
moved. When this is the cafe, the operator ought to com- 
prefs the vein both < above and below the orifice, by means 
of the finger and thumb of one hand, fo as to prevent any 
farther lofs of blood. This being done, and the orifice be¬ 
ing cleared of every particle of blood, the fides of it Ihould 
•be laid as exattly together as poflible; and a piece of court 
•or any other adhefive plafter being fo applied as to retain 
them, it will feldom happen that any kind of bandage is ne¬ 
ceffary : but when the blood has iffued with uncommon vio¬ 
lence during the operation, and has been difficult to com¬ 
mand after the removal of the ligature, in fuch inftances it 
will be prudent to apply a fmall comprefs of linen over the 
plafter, and to fecure the whole with a linen roller properly 
applied round the member. 

Sect. II. Of Venefettion in different Parts of the Body. 

When venefe&ion is to be performed in the arm, the li¬ 
gature for flopping the circulation ought to be placed about 
an inch or an inch and a half above the joint of the elbow, 
and brought twice round : in order to prevent the ends of it 
from interfering with the lancet, the knot Ihould be made 
on the outfide of the arm. In general, one knot might an- 
fwer ; but a flip-knot being made above the reft, renders it 
more fecure, and it is very eafily done. 

In forming the choice of a vein from whence blood is to 
be taken, the general rules we have already laid down upon 
this point mult be here particularly attended to. In gene¬ 
ral the artery lies fo low in this place, that the median bafi- 
lic vein, under which it commonly runs, may be opened with 
perfedt fafety ; and as this vein in general appears more con- 
fpicuous than any of the others, probably from the continued 
pulfation of the artery below obftrudting in fome meafure the 
paflage of its contents, it is in this refpedt therefore more 
properly calculated for this operation than any of the others. 
Other circumftances occur too which render the median ba- 
lilic preferable to the cephalic or median cephalic veins for 
the operation of blood-letting. The former, viz. the me¬ 
dian bafilic, is lefs deeply covered with cellular fubftance ; 
and by lying towards the inner part of the arm, it is more 
thinly covered with the tendinous expanfion of the biceps 
mufcle than either of the others. From thefe circumltan- 
ces, the operation is always attended with lefs pain when 
done in this vein than in any of the others. 

In very corpulent people, it fometimes happens that all 
the larger veins lie fo deep as not to be difeovered by the 
eye; but when they are fenfibly felt by the fingers, even 
although they cannot be feen, they may be always opened 
with freedom. In a few inftances, however, they can neither 
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or on the back part of the hand, the ligature Ihould be re- tionindif- 
moved from the upper part of the arm; and being applied Part8 
about half way between the elbow and wrift, the veins be-^L 1 eBo ' 
low will thereby be brought into view'; and wherever a vein 
can be evidently obferved, there can be no danger in having 
recourfe to the operation. t 

There is only one vein of the neck, viz. the pofterior Venefec- 
external jugular, which can eafily be brought fo much into tioninthe 
view as to be with propriety opened; and even this lies nec ^ 
deeply covered with parts, not only with the (kin and cellu. 
lar fubftance, but with the fibres of the platiftma myoides 
mufcle ; fo that a confiderable degree of preffure becomes 
neceffary in order to raife it to any height. With a view 
to produce this, the operator’s thumb is commonly advifed 
to be placed upon the vein, fo as to comprefs it effectually 
about an inch or an inch and a half below where the open-t¬ 
ing is to be made. This, however, feldom proves fufficient 
for the purpofe, as the blood, on being flopped in its pro- 
grefs through this branch, eafily finds a paflage to the other 
veins ; 10 that unlefs the principal vein on the other fide of 
the neck is alfo comprelfed, the vein to be opened can never 
be fully diftended. In order to effedt this, a firm comprefs 
of linen Ihould be applied on the largeft vein on the oppo- 
fite fide of the neck ; and an ordinary garter, or any other 
proper ligature, being laid dire&ly over it, fhould be tied with 
a firm knot below the .oppofue arm pit; taking care to 
make fuch a degree of preffure, as to put an entire flop to 
the circulation in the vein, which in this way may be eafily 
effected without producing any obftruClion to the patient’s 
breathing. But to prevent every inconvenience of this 
kind, fee an inftrument contrived for the purpofe, Plate- 
CCCCLXXXVII. fig. 9. 

This being done, and the patient’s head properly fup- 
ported, the operator, with the- thumb of his left hand, is 
now to make a fufficient preffure upon the vein to be open¬ 
ed ; and with the lancet in his right hand is to penetrate at 
once into the vein ; and before withdrawing the inftrument, 
an orifice fhould be made large enough for the intended eva¬ 
cuation. It may be proper to obferve, that a more exten- 
five opening ought always to be made here than is neceffary 
in the arm, otherwife the quantity of blood is generally pro¬ 
cured with difficulty ; and befides, there is not the fame ne-. 
ceffity for caution on this point here that there is in the 
arm ; for it feldom or never happens that any difficulty oc¬ 
curs in this fituation, in putting a flop to the blood after 
the preffure is removed from the veins; all that is common¬ 
ly neceffary for this purpofe being a flip of adhefive plafter 
without any bandage whatever. 

In order to bring the vein more clearly into view, fo as 
afterwards to be able to open it with more exaftnels, it has 
been recommended, that the fkin, cellular fubftance, and 
mufcular fibres covering the vein, ihould be previoufly divi, 
ded with a fcalpel before attempting to pufh the lancet into 
it. There is not, however, any neceffity for this precau¬ 
tion, as it rarely happens that any difficulty is experienced 
in procuring a free difeharge of blood by opening the vein 
and teguments at once in the manner directed. And it is 
here, as in every inftance where it is neceffary to take blood 
by a lancet, if it is not done at once, the patient is much 
difappointed, and is fure to attribute the failure entirely to 
a fault in the operator. 138 

When blood is to be difcharged from the veins of the Venefec- 
ar.kle or feet, the ligature being applied a little above the tio ” in 
ankle-joint, all the branches of the vena faphena, both in ^ et es aE 
the infide and outfide of the foot, come at once into 
and as this vein lies everywhere very fuperficial, 
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fee diftinguilhed by the eye nor by the finger ; in fuch a fi- being in general covered with Ikia only, wherever 
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Venefec- per vein appears confpicuoufly it may with fafety be open- 
tion in dif- ec J_ 

oTth^^ With a view to encourage the difcharge of blood, it has 
e ' been a conftant pradice in blood-letting, in thefe veins, to 
dip the feet into warm water im. rediuely on the orifice be¬ 
ing made. But this is a very inaccurate method of proceed¬ 
ing, as the quantity of blood taken in this manner can never 
be afcertained with precifion; fo. the blood being all mixed 
with the water, the operator can never be in any degree cer¬ 
tain as to this point: and befides, there does not appear to 
be any neceffity for this affiilance; for when the compref- 
fion of the fuperior part of the veins is made effedual, and 
the orifice is of a proper fize, there is feldom more difficulty 
in obtaining a full di charge of blood from the veins of thefe 
parts than from any other veins of the body. 

On removing the ligature, the difch.rge is generally flop¬ 
ped at once; fo that a piece ofadhefus plaftei applied over 
the orifice anfwcrs all the purpufe of a bandage. The 
arm, ne. k, and ankles are the parts from whence blood is 
ufually taken by venefedion ; but on fome occalions, where 
the contiguous parts have been particularly affeded, it has 
been thought advifeable to perform venefedion in other 
places. 

Venefec- When venefedion is to be performed in the veins called 
tion under ranule under the nr ngue, :ne apex of the tongue is to be 
the tongue, elevated, and the vein on each fi's opened, becaufe the 
opening of one only will hardly ever difcharge blood enough. 
After a fufficient quantity has been difcharged, form cold 
aflringent fluid taken into the mouth will generally flop the 
hemorrhagy. 

The ve.u dorfalis penis, which runs along the back or up¬ 
per fide of this member, being generally pretty much diftend- 
ed, and confpicuous in an inflammation of this part, may be 
opened about the middle or b ick part of the penis; and a 
fufficient quantity of blood be difcharged proportionable to 
the urgency of the iymptoms. This being done, apply a 
comprefa and baadage proper for the penis. The arteries 
and nerves which lie on each fide of the vein are to be 
avoided: nor ought the bandage to be too tight, otherwife 
the inflammation and other fymptoms may turn out worfe 
than before. 

When it is found neceffary to difcharge blood in this 
manner from the penis, the veins can be eafily brought into 
view, by producing an accumulation of their contents in 
the fame manner as in other parts of the body, through the 
intervention of a ligature: but in the tongue, in the hae- 
morrhoidal veins about the anus, and other parts vvnere 
compreffion cann t be applied, all that the furgton can do, 
is to make an orifice 01 a proper fize in that part of the vein 
which fliows itself moil evidently; and if a fufficient dil- 
charge of blood is not thus produced, as there i; no other 
method of effeding it, immersing the j .rts in warm water 
may in fuch circumitances be a very nectiiary meiiure. 

There are fever.il ways of performing the operation of blood¬ 
letting in the eyew We (hall here only relate the chief: Fi ft, 
the patient is to he feated conveniently on the bed fide or on a 
chair, with his head held in a proper pofture by an affiftant; 
which done, the furgeon n.akes a tranfverfe incilion with a 
lancet upon the turgid fm dl veffeis in the corners of the 
eye, fo as to open them or cut them quite acrofs. Some- 
life a fmall pair of feiffars, inflead of a lancet, to divide the 
veifels ; but in ufirsg eufier of them, the eye-lids muft be 
feparated from each other by the fingers of one hand, while 
the vefi-ls are cu' by infti uments held in the other. Some, 
again, elevate the fmall turgid veffeis with a crooked needle 
before they dit.de them, the eye-lids being in the mean 
time held ailmJer by an affiftant. The fmall veffeis being 
thus opened or divided, their difcharge of blood fljould he 
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promoted by fomentations of warm water frequently applied Arterioto- 
to the eye by means of a fponge or foft linen rags. . 

Among other methods that have been propofed for 
fcarifying the blood-veffels of the eye, the beards of rough 
barley were at one period much extolled, and are ftill em¬ 
ployed by fome individuals. By drawing them over the 
furface of the eye, in a diredion contrary to the (harp fpi- 
culse with which they are lurnifhed, a confiderable difcharge 
of blood is thereby produced: But the pain attending this 
operation is exquifite; and as it does not poffefs any fupe¬ 
rior advantage to the method with the lancet, it is now fallr¬ 
ing into general diiufe. 

Sect. III. Of Arleriotomy. 

Whatever particular advantages may in theory have- 
been expeded from arteriotomy, and however fome of its 
fupporters may have recommended it, not only as being in 
many inflances preferable to venefedion, but as an opera¬ 
tion perfectly fafe even in veffeis of confiderable fize; yet j 4Z 
the moll ftrenuous friends to the pradice have fhrunk from Arterioto- 
any real attempt of this kind on the larger arteries. In- ni y feldom. 
fiances have no doubt occurred of large arieries having P raftlfed ’ 
been opened without any danger enfuing; but thefe are 
fo exceedingly rare, that no praditioner of experience 
will, from that confideration, be induced coolly to proceed 
to open any artery ot importance. The fmaller branches 
of arteries may indeed be opened with great fafety, when 
they are not deeply covered, and efpeciaiiy when they lie 
contiguous to bones; but in any of the larger arteries, 
the attempt muft be always attended with fo much hazard, 
and the advantages to be expeded from it, in preference to 
venefedion, are apparently t.< trifling, as muft in all pro- 
bability prevent it from ever being carri-d into execution. i 4 - 

There are very lew arteiits, theiUore, which, with any Arteries 
propriety, can be opened: the different branches of the ufuaI1 7 
temporal are the only arteries indeed trrm whence blood, °P enedt 
in ordinary pradice, is ever taken ; for although the opening 
cl fi me other branches of arteries has by lome been pro¬ 
pofed, yet they are fi:uated in fuch a manner that they 
either cannot be readily come at, or being in the neighbour¬ 
hood ot fo large nerves, the opening of them might be 
attended with b n confequences. In performing this opera¬ 
tion on any of t.,e tempi r.d branches, if the artery lie. fu- 
perficial, it may be done with one pufh ot the lancet, in thToper^ 
the fame manner as was di ected for venefedion; but tion. 
when the artery lies deeply cov.red with cellular fiibftance, 
it is always neceffary to lay it fairly open to view, before 
making the orifice with the lancet: for in all the fmaller 
arteries when they are cut entirely acrofs, there is little 
chance of being able to procure any confiderable quanti¬ 
ty of blood from them; as, when divided in this manner,, 
they are fure to retrad confiderably within the furround¬ 
ing parts, which commonly puts a ftop to all farther evacu¬ 
ation. 

Sume degree of nicety is alfo neceffary in making the- 
opening into the artery of a- proper oblique diredion, neither 
quite acrofs nor'diredly longitudinal; for a longitudinal 
opening never bleeds fo freely, either in ar. artery cr in a 
vein, as when its diredion is fomewhat oblique. 

If the opening has been properly made, and if the artery 
is of any tolerable fize, it will at once difcharge very freely 
w ithout any compreffion ; but when the evacuation does not 
go on fo well as could be wiftied,. the difcharge ma>- be al¬ 
ways .affifted by compreffing the artery immediately above 
the orifice, between it and the correfponding veins. The 
quantity of blood being thus difcharged, it will commonly- 
happen, that a very flight compreffion on thefe fmaller ar-. 
teties will fuffice for gutting a llop to the evacuation : and. 

whatever. 
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Toppical whatever preffure is found neceflary, may be here applied in 
Blooding, the fame manner as was directed in venefeftion. 

It happens, however, in fome inftances, that this does 
not fucceed, the orifice continuing to burft out from time 
to time, fo as to be productive of much diftrefs and incon- 
I4 j venience. 

Method of In this fixation there are three different methods by 
flopping which we may with tolerable certainty put a (lop to the 
the blood. f ar ther difcharge of blood, ift, If the artery is fmall, as 
all the branches of the temporal arteries commonly are, the 
cutting it entirely acrofs, exactly at the orifice made with 
the lancet, by allowing it to retraCt within the furrounding 
parts, generally puts an immediate ftop to the difcharge. 
2d, When that is not confented to, we have it always in our 
power to fecure the bleeding veffel with a ligature, as we 
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There are different methods adopted for thus applying 
heat to the cavity of the glafs. By fupporting the mouth 
of it for a few feconds above the-flame of a taper, the dir ' 
may be fufticiently rarefied; but if the flame is not kept 
exactly in the middle, but is allowed to touch either the 
iides or bottom of the glafs, it is very apt to make it crack. 
A more certain, as well as an eafier, method of applying 
the heat, is to dip a piece of foft bibulous paper in fpirit of 
wine; and having fet it on fire, to put it into the bottom 
of the glafs, and, on its being nearly extinguilhed, to apply 
the mouth of the inllrument direCtly upon the fcarified 
part. This degree of heat, which may be always regu¬ 
lated by the fize of the piece of paper, and which it is evi¬ 
dent ought always to be in proportion to the fize of the 
glafs, if long enough applied, proves always fufficiertf for 


would do an artery accidentally divided in any part of the rarefying the air very effectually, and at the fame time, if 


body. And, laftly, if neither of thefe methods is agreed 
to by the patient, we can, by means of a conftant regular 
preffure, obliterate the cavity of the artery at the place where 
the operation has been performed, by producing the accre¬ 
tion of its fides. Different bandages have been contrived 
for compreffing the temporal artery ; but none of them an- 
fwer the purpofe fo eafily and fo effectually as the one 
figured in Plate CCCCLXXXVII. fig. 10, This method is 
more tedious ; but to timid patients it generally proves more 
acceptable than either of the other two. 

Sect. IV. Of Topical Blooding. 

When, either from the feverity of a local fixed pain, or 
from any other caufe, it is wifhed to evacuate blood direCtly 
from the fmall veffels of the part affeCted, inftead of open¬ 
ing any of the larger arteries or veins, the following are 
the different modes propofed for effecting it, viz. by means 
of leeches; by'flight fcarifications with the flioulder or edge 
14 g of a lancet; and, laftly by means of an inftrument term- 
■Method of ed a fcarificator, (Plate CCCCLXXXVII. fig. 11.); in 
"blooding which fixteen or twenty lancets are commonly placed, in 
fuch a manner, that, when the inflrument is applied to the 
part .affeCted, the whole number of lancets contained in fc 
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are, by means of a flrong fpring, puflied fuddenly into it, fome occafions, the quantity of blood is more quickly ob- 
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to the depth at which the inftrument has been previoufly 
regulated. This being done, as the fmaller blood-veffels 
only by this operation are ever intended to be cut, and as 
thele do not commonly difcharge freely, fome means or 
other become neceflary for promoting the evacuation. 

Various methods have been propofed for this purpofe.- 
Glafles fitted to the form of the affeded parts, with a fmall 
hole in the bottom of each, were long ago contrived ; and 
thefe being placed upon the fcarified parts, a degree of fuc- 
tion was produced by a perfon’s mouth fufficient, for nearly 
exhaufling the air contained in the glafs: and this accord¬ 
ingly was a fure enough method of increafing the evacua¬ 
tion of blood to a certain extent. But as this was attended 
with a good deal of trouble, and befides did not on every 
occafion prove altogether effectual, an exhaufting fyringe 
was at laft adapted to the glafs: which did indeed anfwer as 
a very certain method of extracting the air contained in it; 
but the application of this inflrument for any length of 
time "is very troublefome, and it :s difficult to preferve the 
fyringe always air-tight. 

The application of heat to the cupping-glajfcs, reprefented 
in Plate CCCCLXXXVII. fig. 12, has been found to rarefy 


VIII. 

Topical 

Blooding. 


done with any manner of caution, never injures the glafs in 
the leaft. 

The glafs having been thus applied, if the fcarifications 
have been properly made, they inftantly begin to difcharge 
freely : and fo foon as the inftrument is nearly full of blood, 
it fhould be taken away ; which may be always eafily done 
by raffing one fide of it, fo as to give accefs to the external 
air. Where more blood is wifhed to be taken, the parts 
fhould be bathed with warm water; and being made per¬ 
fectly dry, another glafs, exactly the fize of the former, 
fhould be inftantly applied in the very fame manner : and 
thus, if the fcarificator has been made to pufh to a fufficient 
depth, fo as to have cut all the cutaneous veffels of the part, 
almoft any neceflary quantity of blood may be obtained. 
.It fometimes happens, however, that the full quantity in¬ 
tended to be difeharged cannot be got at one place. In 
fuch a cafe, the fcarificator muft be again applied, on a part 
as contiguous to the other as poffible ; and- : this being 
done, the application of the glafles muft alfo be renewed as 
before. 

When it Is wifhed to difcharge the quantify of blood as 
quickly as poffible, two or more glafles" may be applied 
at once on contiguous parts previoufly fcarified;; and, on 


tained by the cupping-glafles being applied for a few fe, 
conds" upon the parts to be afterwards fcarified. The fuc- 
tion produced by the glafles may poffibly have fome in¬ 
fluence in bringing the more deep-feated veffels into nearer 
contad: with the fkin, fo that more of them will be cut by 
the fcarificator. 

A fufficient quantity of blood being procured, the wounds 
made by the different lancets fhould be all perfectly cleared 
of blood ; and a bit of foft linen or charpie, dipped in.a lit* 
tie milk or cream, applied over the whole, is the only dref- 
fing that is neceflary. When dry linen is applied, it not 
only creates more uneafinefs to the patient, but renders the 
wounds more apt to f’efter than when it has been previoufly 
wetted in the manner directed. 

Dry cupping confifts in the application of the cupping- 
glafles direCtly to the parts affeCted, without the ufe of the 
fcarificator. By this means a tumor is produced upon the 
part; and where any advantage is to be expected from 
a determination of blood to a particular fpot, it may pro¬ 
bably be more eafily accomplifhed by this means than by 
any other. 

When the part from which it is intended to produce a 
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the air contained in them to a degree fufficient for produ- local evacuation of this kind is fo fituated, that a fcarifica¬ 
tor and cupping-glafles can be applied, this method is great¬ 
ly preferable to every other ; but in inflammatory affections 
of the eye, of the nofe, and of other parts of the face, &c. 
the fcarificator cannot be properly applied direCtly to the 
parts affeCted. In fuch inftances, leeches are commonly 

had 


cing a very confiderable fuCtion. And as the inftrument 
in this Ample form anfwers the purpofe in view with very 
little trouble to the operator, and as it is at all times eafi¬ 
ly obtained, the ufe of the fyrffige has therefore been laid 
afide. 


149 

Applica¬ 
tion of 
leeches- 



Chap. 

Iffues. 


150 

fecS. 


IS * 

Thebliftcr- 

iiTue. 


15 * 

The pea- 
;ffue. 


IX. 


SURGERY. 


iz\ 


had recourfe to, as they can be placed upon almoft axiyfpot 
from whence we would wilh to difeharge blood. 

In the application of thefe animals, the mod effectual 
method of making them fix upon a particular fpot, is to 
confine them to the part by means of a fmall wine-glafs. 
Allowing them to creep upon a dry cloth, or upon a dry 
board, for a few minutes before application, makes them 
fix more readily ; and moiftening and cooling the parts on 
which they are intended to fix, eh her with milk, cream, or 
blood, tends ali'o to caufe them adhere much more fpeedily 
than they otherwife would do. So foon as the leeches have 
feparated, the ordinary method of promoting the difeharge 
of blood, is to cover the parts with linen cloths wet in warm 
water. In fome filiations, this may probably be as effectual 
a method as any other ; but wherever the cupping-glaffes 
can be applied over the wounds, they anl'wer the purpofe 
much more effectually. 


The feton is ufed where a large quantity of matter is Sutures, 
wanted, and efpecially where it is withed for from deep X53 
feated parts. It is frequently ufed in the back of the neck The fetoar 
for dileafes of the head or eyes, or between two of the ribs 
in affedtions of the bread. 

When the cord, which is to be made of threads of cotton 
or filk, is to be introduced, the parts at which it is to enter 
and pafs out fhould be previoufiy marked with ink, and a 
fmall part of the cord being befmeared with fome mild oint¬ 
ment, and palled through the eye of the feton-needle, Plate 
CCCCLXXXVII. fig. 13. the part is to be fupported by 
an affiftanr, and the needle paffed fairly through, leaving a 
few inches of the cord hanging out. The needle is now to 
be removed and the part dreffed. By this method matter 
is- produced in quantity proportioned to the degree of irri¬ 
tation applied ; and this can be increafcd or diminifheJ by 
covering the cord daily before it is drawn with an irritating 
or mild ointment. 


Chap. IX. Of Iffues. 


Issues are a kin cl oi ar lificial ulcers formed in different 
parts of the body with a view to procure a difeharge of 
purulent matter, which is frequently of advantage in dif¬ 
ferent diforders. 

Practitioners were formerly of opinion that iffues ferved 
as drains to carry off the noxious humours from the blood, 
and therefore they placed them as near the affected part as 
poffible. But as it is now known that they prove ufeful 
merely by the quantity of matter which they afford, they 
are generally placed where they will occafion the leaf! in¬ 
convenience. The moll proper parts for them ate, the nape 
cf the neck ; the middle, cuter, and fere part of the hu¬ 
merus ; the hollow above the inner fide of the knee ; or 
either fide of the fpine of the back ; or between two of the 
ribs ; or wherever there is a fufficiency of cellular fubftance 
fer the protection of the parts beneath : they ought never 
to be placed over the belly of a mufcle ; nor over a tendon, 
or thinly covered bone ; nor near any large blood-veffel. 

The illues commonlv ufed are, the blifter-iflue, the pca- 
iffue, and the feton or cord. 

When a blifter-iffne is to be ufed, after the blifter is re¬ 
moved, a difeharge of matter may be kept up by dreffing 
the part daily with an ointment mixed with the powder of 
cantharides. If the difeharge be too little, more of the 
powder may be ufed ; if too great, or if the part be much 
inflamed, the iffue ointment may be laid afide, and the part 
dreffed with bafilicon, or with Turner's cerate, till tire dif¬ 
eharge be diminifted and the inflammation abated. It is 
moll proper fometimes to ufe the iffue ointment and a mild 
one alternately. 

A pea iffue is formed either by making nn inciuon with 
a lancet, or by cauftic, large enough to admit one or more 
peas ; though fometimes in (lead of peas, kidney-beans, 
Gentian root, or orange-peas, are ufed. When the opening 
is made by an incifion, the fkin fhould be pinched up and 
cut through, of a fixe fufficient to receive the fubftance to 
be put into it. But when it is to be done by cauftic, the 
common cauftic or lapis infernalis of tire limps anfwers bell : 
it ought to be reduced to a pafte with a little water or foft 
foap, to prevent it from (pleading; anti aJhellve plafter, 
with a fmall hole cut in the centre of it, (houid be previoufiy 
placed, and the c.mltic pafte ipread upon the hole in the 
centre. Over the whole an aJhelive plafter fhould be 
placed to prevent any cauftic from efcaping. Ia ten or 
twelve hours, the whole may be mr.oveJ, and in three or 
four days the efch.tr will icon; ate, when the opening may 
be filled with peas, or any of the ether fubftances already 
merticned. 


Chap. X. Of Sutures and Ligatures of Arteries. 

Sect. I. Of Sutures. 

The intention of futures is to unite parts which have 
been divided, and where the retraffion of the lips of the 
wound has been confiderable. The futures in ordinary life 
at prefent, among furgeons, are the interrupted, the quil¬ 
led, and the twilled. Befides thefe futures, adhefive 
plafters are ufed for uniting the lips of wounds, which 
have been termed the fdfe or dry future, in oppofition to 
the others which have obtained tire name of true or bloody. 

The true future is ufed in cafes of deep wounds, while the 
falfc is employed in thofe of a fuperficial nature. 

The interrupted future is made as follows. The wound oft hi fir- 
being emptied cf the grumous blood, and theafliflant taking tcrrupteA 
care that the lips of it lie quite even, the furgeon is care- future- 
fully to carry the needles from the bottom outwards ; ufing 
the caution of making them come out far enough from the 
edge of the wound, which will not only facilitate the palling 
the ligature, but will alfo prevent it from cutting through the 
fkin and flelh ; as many more ditches as may be required will 
be only repetitions of the fame piocefs. The thread ; being 
all paffed, let thofe be firft tied which are in the middle of 
the wound : though, if the lips are held carefully together 
all the 'file, as they fhould be, it will be of no great con- 
fequer.ee which is done firft. The mod ufeful kind of knot 
is a (ingle one firft, and then a flip-knot, which may be 
loofened upon any coniiderable inflammation taking place. 

If a vie’ent inflammation fhould fucceed, loofeningthe liga- 
tuie only will nc>t fuffice ; it muft be cut through and drawn 
away, and the wound be treated afterwards without any 
future. When the wound is fmall, the lefs it is difturbed 
by dreffing the better ; but in large ones, there will fome¬ 
times be a confiderable difeharge; and if the threads be 
not cautiouiiy earned through the bottom of it, abfeeffes 
will frequently enfue from the matter being pent up under¬ 
neath, and not finding iffue. If no accident happen, after 
the lips are fiimly aggl■.•.mated, the ligatures are to be re¬ 
moved, and die orifices which they leave dreffed. 

It will re tiifiy be underlined, that the ftrength of the liga¬ 
ture and fize of the needle ought always to he proportionable 
to the depth of the fore and retraction of the pat t,. Tire pro¬ 
per form of needles is rcprelented in PI. CCCCLXXXVII. 
fig. 14. 

It muft T..ewife be remembered, that during the cure the 
future muft be always aififted by the application of bandage, 
if poffible, which i- frequently of the gieateft importance % 
and that fort cf bandage with two heads, and u flit in the 

middle, 
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middle, which is by much the bell, will in mod cafes be 
found practicable. 

In deep wounds, attended with much retraction, it is al¬ 
ways a necelfary precaution, to affift the operation of the 
ligatures by means of bandages, fo applied as to afford as 
much fupport as poffible to the divided parts: But even 
with every affiftance of this nature, it now and then hap¬ 
pens, that the divided parts cannot be kept together, re¬ 
traction occurs to a greater or leffer degree, and the liga¬ 
tures of courfe cut afunder the foft parts they were at firft 
made to furround. 

With a view to prevent this receding of the teguments 
and other parts, it was long ago propofed to add to the in¬ 
terrupted future what was fuppofed would afford an ad¬ 
ditional fupport, viz. quills or pieces of plafter rolled up 
into the form of quills ; one of which being placed on each 
fide of the wound, the double of the ligature is made to in¬ 
clude the one, and the knot to prefs direCtly upon the other, 
inftead of being made immediately on the edges of the fore, 
as was directed for interrupted futures. 

It is at once evident, however, that the ligatures muff 
here make the fame degree of preffure on the parts through 
whiph they pafs as they do in the interrupted future ; and 
this being the cafe, it is equally obvious, that the interpo- 
fition of thefe fubftances cannot be of any ufe. This future 
is accordingly now very rarely praCtifed, and it is probable 
that it will be loon laid entirely afide. 

By the term tnuijledfuture, is meant that fpecies of liga¬ 
ture by which parts, either naturally or artificially feparated 
are united together, by means of ftrong threads properly 
twilled round pins or needles pufhed through the edges of 
the divided parts. 

This future is commonly employed for the purpofe of 
uniting the parts in cafes of hare-lip ; and this indeed is 
almoff the only ufe to which it has been hitherto applied : 
But it may with great advantage be put in practice in a 
variety of other cafes, particularly in all artificial or acci¬ 
dental divifions either of the lips or cheeks; and in every 
wound in other parts that does not run deep, and in which 
futures are necelfary, this future is preferable to the interrupt¬ 
ed or any other. The pins made ufe of for twilling the threads 
upon ought to be made of a flat form, fo as not to cut the 
parts through which they pafs fo readily as the ligatures 
employed in the interrupted future. And thus one great 
objection to the latter is very effectually obviated : for 
every practitioner muft be fenfible of this being the mod 
faulty part of the interrupted future, that when mufcular 
parts are divided fo as to produce much retraction, the li¬ 
gatures employed for retaining them almoff conftantly cut 
them through before a reunion is accomplifhed ; whereas 
the flatnefs of the pins ufed in the twilled future, and 
upon which the whole preffure produced by the ligatures is 
made to reft, proves in general a very effectual preventive 
again!! all fuch occurrences. 

The pins ufed in this operation are reprefented in Plate 
CCCCLXXXVII. fig. 15. They are commonly made of 
gold or filver ; and in order to make them pafs with greater 
cafe, fteel points are added to them. They are fometimes 
ufed, however, of gold or filver alone. 

The manner of performing this operation is as follows. 
The divided parts intended to be reunited, muft by the 
hands of an affiftanr, be brought nearly into contaft ; leav¬ 
ing juft as much i'pace between the edges of the fore as to 
allow the furgeon to fee that the pins are carried to a pro¬ 
per depth. This being done, one of the pins muft be intro¬ 
duced through both fides of the wound, by entering it 
on one fide externally, pufhing it forwards and inwards to 
within a lit.U of the bottom of the wound, and afterwards 
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carrying it outwardly through the opposite fide, to the fame Sutures, 
diftance from the edge of the fore that it was made to enter 
at on the other. 

The diftance at which the needle ought to enter fiom 
the edge of the fore muft be determined by the depth *,f 
the wound, and by the degree of retraction produced in the 
divided parts. In general, however, it is a proper regula¬ 
tion, in deep wounds, to carry the pins nearly to the feme 
diftance from the fide of the fore as they are made to pene¬ 
trate in depth : And whatever the deepnel’s of the wound 
may be, the pins ought to pafs within a very little of its 
bottom : otherwife the parts which lie deep will run a t ilk 
of not being united ; a circumftance which muft always give 
rife to troublefome collections of matter. 

The firft pin being palled in this manner very near to 
one end of the fore, and the parts being ftill fupported by 
an affiftant, the furgeon, by means of a firm waxed ligature, 
palled three or four times round and acrofs the pin, fo as 
nearly to deferibe the figure of 8, is to draw the parts 
through which it has palfed into immediate and clofe con¬ 
tact 1 and the thread being now fecured with a loofc knot, 
another pin muft be introduced in the fame manner at a 
proper diftance from the former ; and the thread with 
which the other was fixed being loofed, and in the fame 
manner carried round this pin, others muft be introduced at 
proper diftances along the whole courfe of the wound ; and 
the fame ligature ought to be of a fufficient length for fe- 
curing the whole. 

The number of pins to be ufed muft be determined en-Numberof 
tirely by the extent of the wound. Whenever this future pins t0 t>e 
is praCtifed, a pin ought to be introduced very near each ufeli * 
end of the wound, otherwife the extremities of the fore are 
apt to feparate fo as not to be afterwards eafily reunited. 

In large wounds, if the pins are introduced at the diftance 
of three quarters of an inch from one another, it will in gc- 
neralbefoundfufficient; but in cuts of fmaller extent a greater 
number of pins become neceffary in proportion to the dimen- 
fions of the fores. 

Thus in a wound of an inch and half in length, three 
pins are abfolutely requifite ; one near to each end, and 
another in the middle of the fore : whereas five pins will 
always be found fully fufficient for a wound of three inches 
and a half in extent, allowing one to be within a quarter 
of an inch of each extremity of the wound, and the others 
to be placed along the courfe of the fore at the diftance of 
three quarters of an inch from one another. 

The pins being all introduced and fecured in the manner 
directed, nothing remains to be done, but to apply a piece of 
lint wet with mucilage all along the courfe of the wound, 
with a view to exclude, as effectually as poffible, every ac- 
cefs to the external air. 

When the pins remain long they generally do harm, by 
the unneceffary irritation and confequent retraction of parts 
with which they are always attended ; and if they are not 
continued for a fufficient length of time, that degree of ad- 
hefion is not produced between the divided parts which is 
Beceflary for their future retention ; fo that the effeCt of 
the operation comes to be in a great meafure, if not entire¬ 
ly, loft. 

In wounds of no great depth, for inftance of three quar¬ 
ters of an inch or fo, a fufficient degree of adhefion always 
takes place in the fpace of five days; and fix, or at moft fe- 
ven days, will generally be found fufficient for wounds of 
the greateft depth. But with refpeCt to this circumftance, 
it muft always be underftood, that the patient’s ftate-of 
health muft have a confiderable influence on the time necef¬ 
fary for producing adhefion between divided parts. 

Whea the pins are withdrawn, the uniting bandage may 
~ ~ fea 
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Ligature ®f be applied with great advantage; but as flips of leather 
Arteries. fp reac j w jth ordinary glue, when applied to each fide of the 
cicatrix, may, by means of ligatures properly connected 
with them, be made to anfwer the purpofe more effectually, 
this mode of fupporting the parts ought of courfe to be 
preferred. 

Sect. II, Of the Ligature of’Arteriet. 

When a furgeon is called immediately to a wound of 
any great artery of a limb, he fliould clap the point of his 
finger upon the wounded artery, or make his affiftant hold 
it; cut the wound fo far open as to fee the artery fairly ; 
draw it out if it he cut acrofs, and have ftirunk among the 
flefii ; or tie it like the artery of the arm in aneurifm by 
pafftng ligatures under it. When, however, the "wound 
happens in fuch fituations that we cannot command the 
blood, it is better to clofe the lips of the wound, and try 
to make them adhere by means of a very fteady comprefs 
and bandage. Thus an aneurifm will form ; the operation for 
the cure of which (hall be afterwards deferibed. 

When accidents of this nature occur in any of the ex¬ 
tremities, and where preffure can be made with eafe on the 
fuperior part of the artery, we are poflefled of an inftru- 
ment which never fails to put a flop to all further lofs of 
blood: we mean the tourniquet. See Plate CCCCLXXXVII. 
fig. 16. 

The tourniquet has undergone many improvements; but 
the one here reprefented is confidered as the beft. By means 
of it the blood in any limb is very eafily and effectually 
commanded ; and as it grafps the whole member equally, 
all the collateral branches, as well as the principal arteries, 
are equally compreffed by it. It has this material advan¬ 
tage too over every other inftrument of this kind, that, 
when properly applied, a fingle turn, or even half a turn, 
of the ferew, is fufficient for producing either a flow of 
blood, or for putting a total flop to it. The manner of 
ufing it is as follows. 

Let-a cufhion of three inches in length by one inch and 
half in diameter be prepared of a linen roller, tolerably 
firm, but not fo hard a> to render preffure produced by it 
very painful. This being placed upon the courfe of the 
principal artery of the limb, is to be firmly fecured in that 
lituation by one or two turns of a circular roller, of the fame 
breadth with the cufliion itfelf. 

The inftrument, with the ftrap connected with it, being 
now placed upon the limb, with the handle of the ferew on 
the oppofite fide of the member to the cufliion upon the 
artery, the ftrap is to be carried round the limb direCtly 
over the cufliion, and to be firmly connected on the other 
lide of the buckle. In thus connecting the ftrap and buckle 
together, particular attention is neceflary in doing it with 
great firmnefs, fo as that the ferew may afterwards operate 
with as much advantage as poffible in producing a lufficient 
degree of preffure. When proper attention is paid to this 
circumftance, a fingle turn of the ferew proves fufficient for 
putting an entire flop to the circulation of blood in the limb: 
but when the ftrap has not originally been made very tight, 
i'everal turns of the ferew become necelfary ; an occurrence 
which may be always very eauly prevented, and which, when 
not attended to, frequently proves very embarruifing in the 
courfe of an operation. 

been invented for fecuring arteries 
The practice till lately in ordinary 
curved needie, to pa's a ligature of 
the mouth of the bleeding veffel, 
including a quarter of an inch all round of the iurrounding 
pal ts, and anorw.trd- to form a knot of a proper t’ghtnefs 
upon the veffel and other pans comprehended in the noofe, 
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But this method was found to give fo much pain, and in Ligature of 
fome cafes to be attended with fuch violent convulfions, Artcries ' 
not only in the part chiefly affeCted, but of the whole body, 
that the beft practitioners have thought proper to rejeCt it, 
and to tie up the blood-veffels by themfelves; for it is now 
well known that even very fmall arteries are poflefled of 
much firmnefs; and that even in the largeft arteries a flight 
degree of compreffion is fufficient not only for reftraining 
hemorrhagy, but for fecuring the ligature on the very fpot 
to which it is firft applied. 

In order to detect the arteries to be tied, the tourniquet, 
with which they are fecured, muft be flackened a little by 
a turn or two of the ferew ; and the moment the largeft 
artery of the fore is difcovered, the furgeon fixes his eye 
upon it, and immediately refirains the blood again by means 
of the tourniquet. An affiftant now forms a noofe on the 
ligature to be made ufe of; and this noofe being put over 
the point of the tenaculum, Plate CCCCLXXXVII. fig. 17. 
the operator pufhes the lharp point of the inftrument 
through the ftdes of the veffel, and at the fame time pulls 
fo much of it out, over the furface of the furrounding parts, 
as he thinks is fufficient to be included in the knot which 
the affiftant is now to make upon the artery. In forming 
this ligature a fingle knot moderately drawn, and over it 
another fingle knot, is perfectly fufficient. 

When from the deepnefs of a wound, or from any other With tlie 
caufe, fome particular artery cannot be properly fecured by crooked 
the tenaculum ; in this cafe there is a neceffity of employ- needle * 
ing the crooked needle, and the following is the method of 
ufing it. 

A needle cf the fhape reprefented PI. CCCCLXXXVII. 
fig. 14. armed with a ligature of a fize proportioned to it¬ 
felf and to the veffel to be taken up, is to be introduced at 
the diftance of a fixth or eighth part of an inch from 
the artery, and pufhed to a depth fufficient for retaining it, at 
the fame time that it is carried fully one half round the blood- 
veffel. It muft now be drawn out; and being again pulh- 
ed forward till it has completely encircled the mouth of 
the artery, is is then to be pulled out; and a knot to be 
tied of a fufficient firmnefs, as was already directed when 
the tenaculum is ufed. 

Chap. XI. Of Aneurifms. 

164 

The term Aneurifm was originally meant to fignify a Definition, 
tumor formed by the dilatation of the coats of an artery ; 
but by modern practitioners it is made to apply not only 
to tumors of this kind, but to fuch as are formed by blood 
effufed from arteries into the contiguous parts. There are 
three fpecies ; the true or eneyfted, the ialfe ©r diffufed, 
and the varicofe aneurifm. 

The true or cncrfled aneurifm, when fituated near the The true wr 
furface of the body, produces a tumor at firft fmall and e " c y fted 
circumfcribed; the fkin retains its natural appearance; anturifm - 
when preffed by the fingers, a pulfation is evidently diftin- 
guifhed; and with very little force the contents of the 
{welling may be made to difappear ; but they immediately 
return uoon removing the preffure. By degrees the fwell- 
ing incrcafes, and becomes more prominent; but ftill the 
patient does not complain of pain : on preffure the tumor 
continues of an equal foftnefs, and is compreffibL. After 
this the fwelling becomes large, the fk : n turns paler than 
null, and in mire advanced ftages oedem itous: the pulfe 
if i continues ; but parts of the tumor become firm fn rr; the 
coaguLtion of the contained blood, and yield little to pref- 
fur • at laft the fwelling increafes in a gradu tl manner, and 
is :‘-ended with a great clegice of pain. The (kin turns 
livid, and has a gangrenous appearance. An oozing of 
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/ncuriftns. bloody f^rurn occurs from the integuments; andj if a real 
mortification do not take place, 'the ikin cracks in different 
farts; and the artery being now deprived of the ufual re- 
fiftance, the blood burlts out with fuch force as to Occafioh 
the almoft immediate death of the patient. Thus the dif- 
eafe terminates in the large cavities of the body ; but in 
the extremities we can, by means of the tourniquet, prevent 
the fudden termination of the difeafe. 

When affe&ions of this kind happen in the larger ar¬ 
teries, the effefts produced upon the neighbouring parts 
Jfre often furprifing : the foft parts not only yield to a great 
extent, but even the bones frequently undergo a great de- 
t66 E ree derangement. 

Thefalfeor The falfc or diffufed arteu’rifm cdnfifts in a Wound or rup- 

diffufed ttire in an artery, producing, by the blood thrown out of 
stBeurifm, a fwelling in the contiguous parts. It is moll frequently 
produced by a wound made diredtly into the artery. 

The following is the Ulual progrefs of the diforder. A 
tumor, about the fize of a horfe-bean,. generally rifes at the 
orifice in the artery foon after the difcharge Of the blood 
has been flopped by compreffion. At firft it is foft, has 
a flrong degree of pulfation, and yields a little to preffure, 
but cannot be made entirely to difappear; for here the 
blood forming the tumor being at reft, begins to coagulate. 
If not improperly treated by much preffure, it generally re¬ 
mains nearly of the fame fize for feveral Weeks. The en¬ 
largement however'proceeds more rapidly iufome cafes than 
in others. Inflances have occurred of the blood being dif- 
tilled over the whole arm in the fpace of a few hours; 
while, on the contrary, fwellings of this kind haVq been 
'many months, nay even years, in arriving at any confiderable 
fize. 

As the tumor becomes larger, it does not, like the triie 
aneurifm, grow much mere prominent, but rather fpreads 
and difiu!es itfelf into the furrounding parts. By degrees- 
it acquires a firm confidence ; and the pulfation, which was 
at firft confiderable, gradually diminifhes, till it is forn'etimes 
fcarcely perceptible. If the blood at firft thrown out pro¬ 
ceed from an artery deeply feated, the fliin preferves its na¬ 
tural appearance till the difOrder is for advanced: but when 
the blood gets at firft into contact with the fkin, the parts 
become inltantly livid, indicating the approach of mortifica¬ 
tion ; and a real fphacelus has'foinetimes been induced. 
The tumor at firft produces little uneafinefs; but as it in- 
creafes in fize, the patient complains of fevere pain, fliff- 
nefs, numbnefs, and immobility of the whole joint; and 
thefe fymptoms continuing to augment, if the artery be 
large, and aflilfonce not.given, the teguments at la ft burft,, 
and death mult enfue. 

When an artery is pun&ured through a vein,, as in blood- 
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letting at the arm, the blood generally rufhes into the yield¬ 
ing cellular fubftance, and there fpreads fo as to fout the fides. 
of the vein together. But in fume inflances where the artery 
happens to be in contact with the vein, the communication 
opened has been preferved ; and the vein not being fufficiently 
ftrong for refilling the impulfe of the artery, muft coiifequent- 
ly be dilated. This is a varicofe aneurifm- It was firft accu¬ 
rately defcribed by Dr Hunter, and fince that time has been 
frequently obferved by different pra&itioners. Here the fwell¬ 
ing is entirely confined to the veins. Spon after the injury 
the vein immediately communicating with the artery begins 
tofwell, and enlarge gradually. If there be any confiderable 
communications in the neighbourhood, the veins which form 
them are alfo enlarged. The tumor difappears upon pref¬ 
ibre, the blood contained in it being chiefly pufhed for¬ 
wards in its courfe towards the heart; and when the tumor 
sfeJar-ge;, there is a Angular tremulous, motion, attended with. 
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W perpetual hiding nolfe, as if air was pa’ffir g into it through ^ ncutifr:* 
a fmall aperture. ^ 

If a ligature be applied upon ibe limb immediately below 
the fwelling, tight enough to flop the pulfe in the under 
part of the member, the fwelling difappears by preffure, but 
returns immediately upon the preffure being removed. If, 
after the fwelling *is removed by preffure, the finger be 
placed upon the orifice In the artery, the veins remain per¬ 
fectly'flaccid till the preffure is taken off. If the trunk of 
the artery be cotnpreffed above the orifice f> as effeCtnalljr 
to flop the circulation, the tremulous motion and hi fling 
immed’ately ceafe;, and if the veins be now emptied by pref. 
fure, they remain fo till the compreffion upon the artery 
be removed. If the vein be cornpreffed a little above, as 
well as below the tumor, all the blood may generally, 
though not always, be-piifhed through the orifice into the 
artery ^ from whence it immediately returns on the preffure 
being difeontinued. 

When the difeafe has- continued ldng, and the dilatation 
of the veins has become confiderable, the trunk of the artery 
above the orifice generally becomes greatly enlarged, while 
that below becomes proportidnably fmall ; of confequente 
'the pulfe in the under part of the member is always more 
feeble than in the found limb of the oppofite fide. 

The caufes producing atieurifrns, in general, are a natural Caufes of 
difeafe of the arteries. Thus a partial debility, of their’coats aneurifm. 
kiay readily produce the difeafe ; or they may arife, efpetial- 
ly in the internal parts of the body, from great bodily 
exe.rtibns. They are IkCwrfe produced by Wounds of the 
’coats of the arteries, as-now and then happens in blood¬ 
letting at the arm; or from acrid matter contained in a 
neighbouring fore ; or from the deftfuftfon of fm rounding 
parts, by Which the natural fupport is removed. jfy, 

Aneuriftns have frequently bden mi (taken for abfeef-DiagnoUfs 
fes and other colleClions of matter, and have been laid 
Open by incifion ; on Which account great attention is feme, 
times required to make the proper 'diftinCHon. In the 
commencement of the difeafe the pulfation in the tumor is 
commonly fo ftrong, and other concomitant circumltances 
fo evidently point out the nature ot*the diforder, that little 
or no doubt refpecting it can ever take place ; but in the 
more advanced ftages of the difeafe, when the fwelling has 
hecome large and has. loft its pulfation, nothing but a mi¬ 
nute attention to the previous hiftory of the cafe can enable 
the .practitioner to form a judgment of its nature. 

Aneurifms may be confounded with foft eneyfted tumors,, 
fcrdphulous fwellings, .md abfeeffes firuated fo near to an 
artery as to be affefled by its puliation- But one fymptom, 

When connected with ftrong pulfation, may always lead to 
a certain determination that the fwelling. is of the aneurifmal 
kind, viz. the contents of the tumor being made eafily to 
difappear upon preffure, and their returning on the com¬ 
preffion being removed- The want of this circumftsnce, 
however, ought not to convince us that it is not of that 
nature.; for it frequently happens, efpecially in the advanced 
ftages of aneurifms, that their contents become fo firm that 
no effedl is produced upon them by preffure. Hence the 
propriety, in doubtful cafes, of proceeding as if the difeafe 
was clearly of the aneurifmal kind. 170 

In the prognofis, three circumltances are chiefly to be ProgpoCs- 
attended to; the manner in which the difeafe appears to 
have been produced, the part cf the body in which the 
fwelling is fituated,. and the age and habit of the body of 
the patient. 

if an aneurifm has come forward in a gradual manner, 
without any apparent injury done to the part, and not fuc- 
ceeding any violent.bodily exertion,, there will be reafon to- 

fugp.ofe. 
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'Aneurifms. foppofe that the difeafe depends upon a general affedtion nious xnd important Difceurfes on Wounds > has proved, to our Aneurifms. 

e ; t h er 0 f the trunk in which it occurs, or of the whole fatisfadtion at leaft, that the inofculations which take place 

arterious fyftem. In fuch cafes art can give little affiftance i ' between the internal iliac and the arteries of the leg, by Difc. a. 

• whereas if the tumor has fucceeded an external accident, means of the glutaeal arteries and the profunda femoris, are 

I7I an operation may be attended with fuccefs. in every cafe fufficient to fupply hourifhment to the limb ; 

An optta- In the varicofe aneurifm a more favourable prognofismay that the fame k the cafe in the arm j and that therefore 

tionfeldcm generally be given than in either of the cfther two fpecies. It in every aneurifm, even of the humeral or femoral artery, X1X 
does not proceed fo rapidly i when it has arrived at a certain we ought to perform the operation. Several inftances cf Remark- 
length, it does not afterwards acquire much additional fize ; fuccefs are there related among others, an operation per- able alien*- 
and it may be fuftained without much inconvenience for a -formed by Mr Jp. Bell himfelf, which, as it is perhaps the 
great number of years* As long as there is reafon to ex- greateft that has hitherto been performed, we (hall here 
pedt this, the hazard which almolt alwaysattends'the opera- abridge, for the gratification of our readers. A leech-catcher 
tion ought to be avoided. fell as he was ftepping out of a boat; and a pair cf long- 

In the fecond volume of the London Medical Obferm- pointed fciflltrs. pierce J his hip exactly over the fciatic notch,, 

tkttre, two cafes are related by Dr Hunter of the varicofe where the great iliac artery comes out from the pelvis. The 

aneurifm. One of them at that time was of 14 years artery bled furioufly : the patient fainted The furgeon 

Handing, and the other had fubfilled for five years, without eafily ftopt up the wound, as it was very narrow and deep, 
there being any neceflity for an operation. And in vol. iii, and healed it. A great tumor foon formed. The man 
•cf the fame work a funilar cafe of five years duration is. travelled from the north country in fix weeks to the Edin- 
related by Dr Cleghorn. burgh infirmary, with a prodigious tumor of the hip, the 

In a letter afterwards from Dr Hunter to Mr Benjamin thigh rigidly contra&ed, the ham bent, the whole leg {Shrunk 
Bell, the Dodtor fays, “ The lady in whom I firft obferved and cold and ufelefs. There was no pulfation nor retrocef- 
the varicofe aneurifm is now living at Bath in good health, fion of blood on preflure ; but the diftention was attended 
and the arm is in no fenfe worfe, although it is now 35; with great pain, and the man was extremely anxious to have- 
years finite fhe'received the injury,-.” and the Dodlor farther an operation performed.. Though there was little doubt of 
obferves, tha«'he never heard of the operation being per- its being aneurilm,.it might be a great abfcefs. It was re¬ 
formed for the varicofe aneurifm which was known to be folved therefore to'make a fmall incifion, and juft touch the- 

Bag with the point of a lancet, and if it contained - blood. 


Mr Bell fays, he Was informed by Dr William Cleghorn 
of Dublin, that the cafe of varicofe aneurifm, related in the 
3d volume of the London Medical Observations,remained 
nearly in the fame ftate as at the time that account of it 
was made out, which included a period of at leaft 20 years.; 
'only that the veins were rather more enlarged. The patient 
■ Recovered, and the limb became nearly as ftrong and Service¬ 
able as the other. Mr Pott alfo met with three different 


a lull confultation was to be called*- Mr Bell accordingly 
made art incifion two inches and a half in length ; the 
great fafcia formed the coat of the tumor, and under it 
were feen the fibres of the great glutaeus mufcle. As 
form as it was opened at one point, great clots of blood 
came out; and Mr Bell, after being certain that it was an. 
aneurifm of the great artery of the thigh, clofed up the; 
wound with a tent-like comprefs, put the patient to bed. 


inftances of this fpecies of aneurifm ; and obferves, that the and a pupil held his hand on the hip. This was done 

at one o’clock; at four the confultation met, and the 


operation never became nece’ifary in any of them. 

Among other it,fiances of varicofe aneurifm which have 
appeared here, a young riian from Paifley was examined 
fevti al years ago by different ihrgeons of this place. The 
diieafe was very clearly marked, and no operation was ad 
vifed 
’ where 


operation was performed. On making an incifion eight 
inches long, the blood was thrown out with a whiftiing 
node, and with fuch impetuofity, that the affiftants were 
covered with it. In a moment twenty hands were about 


He was afterwards found Lrving in the navy, the tumor, and the bag was filled with fponges and cloths 
he underwent great fatigue without any incon- of all kinds ; the blood,; however, (till made its way ; and. 
venience from the, aneurilm, though then of 13 years the man who had fupported himfelf on his elbow, fell down • 
Handing. his arms and head hung down, he uttered two or three 

But though this aneuriftn, when ithas arrived at a certain heavy groans, and they thought him dead. At that critical? 
fize, commonly remains ftationary, and may be borne with- moment Mr Bell ran the biftoury upwards and downwards 
©ut much inconvenience for a long time, this is not always and at once made the wound two feet long ; thruft his hand 
the Cafe ; for feme inftances have occurred, where the dif- to the bottom of the tumor, felt the warm jet of blood pur 
cafe Was attended with great unealinefs, and where the ope- his finger on the mouth of the artery, the pulfe of which, 
ration was performed with much difficulty. - he felt diftin&ly ; which firff allured him. that the man was' 

In judging furher of' the probable event of aneurifms in alive. The artery was then tied ; and when Mr Bell lifted 
general, the lituatien cf the tumor next requires atten- up his finger, it was difcovered to be the pofterior iliac* 
tion. When it is fo fituated that no ligature or effeftual that it had been cut fairly acrofs, and had bled with-open 
compreffion can be applied for (topping the circulation in mouth. The patient was fo low, that after dreffing the 
the part, if the artery be large, there would be the great- wound, they were obliged to bring in a bed, and leave him 
tft danger in opening it. In this cafe therefore the molt to flsep in the operation room. He was cured of this great 


fatal ccnfequences are to be apprehended.. 

When aneurifms are fituated near the upper parts of the 
extremities, furgeons have been hitherto doubtiul whether, 
after tying up the humeral or femoral arteries, the lower 
parts of the limb would be fupplied with blood; and tho’ 
l'everal Tuccefsful inftances of performing that operation h ive 


wound in lefs than feven months, and afterwards recovered 
the ufe of his leg completely. 

. 3 ? eVCr? C ^ e aaeur ‘ fm , l ^ e ll *" e of preflure has been EffedUof 
mdifcrimmatcly recommended, not only in the incipient p e - preflure in. 
riod of the d;feaie, but even in its more advanced ftages- aneurilins. 
In he diffafed or falfe aneurifm, as preflure cannot be ap* 


been publifhed, the fuccefs h^s been pretty generally af- plied to the arceiy alone, without at the fame time affeflinj 
•cribed to Onufual branching of the great arteries of thofe the refiuent veins; and as this, by producing an ir.creafed 
patients, on whom the operation was performed, above the refiftance to the arterial pulfatDns, muft force an additional 
aneurifm. Mr. John Bell,, however* in his late. very inge- quantity of blood to the. orifice, in the artery—no advantage' 


is, 
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is to be expefted from it, though it may be productive of 
mifcliief. 

In the early ftages of encyfted aneurifm, while the blood 
can be yet prefled entirely out of the fac into the artery, it 
often happens, by the ufe of a bandage of foft and fonae- 
what e’aftic materials, properly fitted to the part, that much 
may be done in preventing the fwelling from receiving any 
degree of increafe ; and on fome occafions, by the continued 
fupport thus given to the weakened artery, complete cures 
have been at laid obtained. In all fuch cafes, therefore, 
particularly in every inftance of the varicofe aneurifm, much 
advantage may be expeded from moderate preffure. 

But preflure, even in encyfted aneurifm, ought never to 
be carried to any great length ; for tight bandages, by pro¬ 
ducing an immoderate degree of readion in the containing 
parts to which they are applied, inftead of anfwering the 
purpofe for which they were intended, have evidently the 
contrary effed. Indeed the greateft length to which pref- 
fure in fuch cafes ought to go, fhould be to ferve as an eafy 
fupport to the parts affeded, and no farther. 

In performing the operation for aneurifm, the firfl ftep 
ought to be to obtain a full command of the circulation in 
the inferior part of the member by means of the tourniquet. 
This being done, the patient fhould be fo placed, that the 
difeafed limb, on being ftretched on a table, is found to be 
of a proper height for the furgeon ; who, as the operation 
is generally tedious, ought to be feated. The limb being 
properly fecured by an affiftant, the operator is now with 
the fcalpel, Plate CCCCLXXXVII. fig. 18. to make an in- 
cifion through the flein and cellular fubftance along the whole 
courfe of the tumor ; and as freedom in the remaining parts 
of the operation is here a matter of much importance, it is 
even of . o carry this external, incifion half an inch or fo 
both above and below the fartheft extremities of the fwel- 
ling. 

All the effufed blood ought then to be wiped off by 
means of a fponge ; and the fofteft part of the tumor be¬ 
ing difcoveied, an opening ought there to be made into it 
with the lancet, Plate CCCCLXXXVII. fig. 19. large 
enough for admitting a finger of the operator’s left-hand. 
This being done, and the finger introduced into the cavity 
of the tumor, it is now to be laid open from one extremity 
to the other, by running a blunt-pointed biftoury, Plate 
CCCCLXXXVII. fig. zo. along the finger from below up¬ 
wards, and afterwards from above downwards, fo to lay 
the whole cavity fairly open. 

The cavity of the tumor being thus laid freely open, all 
the coagulated blood is to be taken out by the fingers of 
the operator, together with a number of tough membra¬ 
nous filaments commonly found here. The cavity of the 
tumour is now to be rendered quite dry, and free from the 
blood which, on the firft opening of the fwelling, is dif- 
chatged into it from the veins in the inferior part of the 
member : the tourniquet is then to be flackened to difcover, 
not only the artery itfelf, but the opening into it, from 
■whence the blood collected in the tumor has been all along 
difcharged. This being done, the next point to be deter¬ 
mined is the manner of fecuring this opening into the ar¬ 
tery, fo as to prevent in future any farther effufion of blood. 
Various means have been propofed for accomplifhing this; 
but the effefis of all of them may be comprehended under 
the three following heads. 

1. The effedts of ligature upon a large artery having on 
fome occafions proved fatal to the inferior part of the mem¬ 
ber, it was long ago propofed, that fo foon as the opening 
into the artery has been difcovered, inftead of applying a 
ligature round it, which for certain is to obliterate its ca¬ 


vity entirely, a piece of agaric, vitriol, alum, or any other Aneurifms. 
aftringent fubftance, fhould be applied to the orifice, in or- 
der if poftible to produce a reunion of its Tides. 

2. Upon the fame principle with the preceding, viz. that Ort,y f a - 
of ftill preferving the circulation in the artery, it was feveral tures, 
years ago propofed by an eminent furgeon of Newcaftle, Mr 
Lambert, that the orifice in the artery fhould be fecured by 
means of the tsvifted future. A fmall needle being pufhed 
through the edges of the wound, they are then directed to 

be drawn together by a thread properly twifted round the 
needle, as was formerly diredted when treating of futures. 17? 

Strong objections, however, occur to both of thefe me- Improper, 
thods. In the firft place, no aftringent application with 
which we are acquainted is pofleffed of fuch powers as to 
deferve much confidence. In almoft every inftance in which 
they have been ufed, the hemorrhagy has recurred again 
and again, fo as to prove very diftrefling, not only to the 
patient, but to the pradlitioner in attendance ; little or no 
attention is therefore to be paid to remedies of this kind in 
ordinary pradtice. 

Mr Lambert’s method of Hitching the orifice in the ar¬ 
tery is certainly a very ingenious propofal; and would in 
all probability, at leaft in moft inftances, prove an effedtual 
flop to all farther difeharge of blood: but as we have yet 
only one inftance of its fuccefs, little can be faid about it. 

Two material objedtions, however, feem to occur to this 
pradtice. One is, that in the operation for the aneurifm, 
in almoft every inftance, a very few only excepted, the ar¬ 
tery lies at the back-part of the tumor ; fo that when all the 
colledted blood is removed, there is fuch a depth of wound, 
that it muft be always a very difficult matter, and on many 
occafions quite impracticable, to perform this nice operation 
upon the artery with that attention and exadtnefs which, in 
order to enfure fuccefs, it certainly requires. But there is 
another very material objedtion. By introducing a needle 
through the fides of the orifice, and drawing thefe together 
by a ligature, the cavity cf the artery muft undoubtedly be 
at that point much diminiftied. Iudeed Mr Lambert, in bis 
account of the cafe in which this operation was performed, 
acknowledges that the diameter of the artery was thereby 
diminiftied. Now the paffage of the blood being thus con- 
tradled at one point, the impulfe upon that particular part 
muft be very confiderable: So that the very remedy em¬ 
ployed for the cure of one fpecies of aneurifm, will in all 
probability prove a very powerful agent in inducing another; 
for the blood being thus obftrudted in its ufual courfe, there 
will be no fmall danger incurred of a dilatation being pro¬ 
duced immediately above this preternatural ftridture. 

3. Neither of the methods we have yet been confider- 
ing being found eligible for fecuring the orifice in the ar¬ 
tery, we (hall now proceed to deferibe the ordinary manner 
of performing this operation ; which confifts in obliterating 

the arterial cavity entirely by means of ligatures. 179 

The artery beinglaid bare in the manner directed, and all M . etho . d f 
the coagulated blood being carefully removed from the ca- 7 

vity of the tumor, on the tourniquet being now flackened ^ ’ 
fo as to bring the orifice in the artery into view, a fmall 
probe curved at the extremity is to be introduced at the 
opening, in order to raife the artery from the neighbouring 
parts, fo as that the furgeon may be enabled with certainty 
to pais a ligature round it, without comprehending the con¬ 
tiguous nerves, which in general run very near to the large 
blood-veiiels of a limb. By tins precaution the nerves may 
be always avoided ; and dy doing fo, a great deal of mif- 
cbief may be prevented, A'hicb otherwife might iupervene. 

When the diforder is tituated either n the ham, or in the 
ufual part of blood-letting in the arm, bending the joints of 

the 
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Aneurifms. the knee or of the elbow, as it relaxes the artery a little, 
renders this part of the operation more eafily effected than 
when the iimbs are kept fully fbetrhed out. 

The artery being thus gently feparated from the conti¬ 
guous parts, a firm waxed ligature mud be palled round it, 
about the eighth part of an inch or fo above the orifice, and 
another mult in the lame manner be introduced at the fame 
diftance below it. 

The ligatures being both finilhed in the manner directed, 
the tourniquet is now to be made- quite loofe ; and if no 
blood is difeharged at the orifice in the artery, we may then 
rell fatisfied that the operation is fo far properly com- 
jg 0 plcted. 

SaMequent The wound is now to be lightly covered with foft lint, 
treatment with a pledgit of any emollient ointment over the whole; 
of the pa- and a comprefs of linen being applied over the drelfings, all 
tient. t j le bandage in any degree requilite is two or three turns 
of a roller above and as many below the centre of the 
wound, making it preis with no more tightnefs than is ab- 
folutely neceffary for retaining the application we have juft 
now mentioned. 

The patient being now put into bed, the member Ihould 
be laid in a relaxed pofture upon a pillow, and ought to be 
fo placed as to create the lead podible uneafinefs from the 
pollure in which it is laid. 

As the operation fer the aneurifm is always tedious, and 
produces much pain and irritation, a full dole of laudanum 
Ihould be given immediately on the patient being got into 
bed. In order to diminifh fenfibility during fome of the 
more capital operations, different trials have been made of 
opiates given an hour or fo before the operation. On 
fome occafions this proved evidently very ufeful; but in 
others it feemed to have the contrary effedt; particularly in 
weak nervous conditutions, in which with any doles, how¬ 
ever frnall, they appeared to be rendered more irritable and 
more fufceptible of pain, than if no opiate had been given. 
Immediately after this operation, however, an opiate ought 
to be exhibited, to be repeated occafionally according to the 
g r degrees of pun and redlelfnefs. 

State of the f° nle * ew cafes of aneurifm, it has happened that the 

limb after pulfe in the under part of the member has been difeovered 
the opera- immediately after the operation. This, however, is a very 
*ion. rare occurrence : For as this diforder is feldom met with in 
any other part than at the joint of the elbow as a confe- 
quence of blood-letting, and as it rarely happens that the 
brachial artery divides till it palfes an inch or two below 
that place, the trunk of this artery is therefore mod fre¬ 
quently wounded ; and when, accordingly, the ligature, in 
this operation, is made to obliterate the paflage of aim. (I 
the whole blood which went to the under part of die arm, 
there cannot be the lead reafon to expedf any pulfation at 
the wrid, till in a gradual manner the anadomoiing branches 
of the artery have become fo much enlarged as to tranfmit 
fuch a quantity of blood to the inferior part of the member 
as is fufficient for a&ing as a dimulus to the larger branches 
of the artery. 

Immediately after the operation, the patient complains of 
an unufual numbnefs or want of feeling in the whole mem¬ 
ber ; and as it generally, for a few hours, becomes cold, it 
is therefore right to. keep it properly covered with warm 
foft flannel ; and in order to ferve as a gentle dimulus to the 
parts below, moderate friftions appear to be of ufe. In the 
ipace of ten or twelve hours from the operation, although 
the numbnefs dill continues, the heat of the parts generally 
begins to return ; and it frequently happens, in the courfe 
of a few hours more, that all the inferior part of the mem¬ 
ber becomes even preternatur.tlly warm. 

Immediately after this operation, the want of feeling in 


the parts is often very great; and in proportion as the cir- Aneurifms. 
culation in the under part of the member becomes more con- 
fiderable, the degree of feeling alfo augments. If we could 
fuppofe the nerves of the parts below to be always included 
in the ligature with the artery, that numbnefs which fuc- 
ceeds immediately to the operation might be eafily ac¬ 
counted for ; but it has been alfo known to happen when 
nothing but the artery was fecured by the ligature. 

In the mean time, the patient being properly attended 
to as to regimen, by giving him cordials and nourifhing 
diet when low and reduced, and confining him to a low 
diet if his conditution is plethoric, the limb being dill kept 
in an eafy relaxed podure, towards the end of the fourth or 
fifth day, fometimes much fooner, a very weal: feeble pulfe 
is difeovered in the under part of the member, which beco¬ 
ming dronger in a gradual manner, the patient in the fame 
proportion recovers the ufe and feeling of the part c . 

So foon as there is an appearance of matter having form¬ 
ed freely about the fore, which will feldom happen before 
the fifth or fixth day, an emollient poultice (hould be ap¬ 
plied over it for a few hours, in order to foften the dreffings* 
which may be then removed. At this time the ligatures 
might be taken away ; but as their continuance for a day 
or two longer can do no harm, it is better to allow them 
to remain till the fecond or third drefiing, when they either 
drop off themfelvss, or may be taken away with perfect 
fafety. The dreffings, which fitould always be of the foft- 
ed materials, being renewed every fecond or third day ac¬ 
cording to the quantity of matter produced, the fore is in 
general found to heal very eafily ; and although the patient 
may for a confiderable time complain of great numbnefs and 
want of drength in the whole courfe of the difeafed limb, 
yet in mt d indances a very free ufe of it is at lad obtain¬ 
ed. r?® 

Very often after the artery feems to be fecured it gives Hemorrfta- 
way, and fatal hemorrbagies enftie; nor is the patient free g ies often 
from this danger for a great length of rime. In one of Mr 1 " cce “. 1 the 
riuntei’s operations the artery gave way on the 26th day. 

It is to this difficulty of procuring adhefion between the 
fides of the artery that a great part of the danger of this 
operation is to he ai'eribed. 

Chap. XII. Oj Affections of the Brain from External 
Violence. 

When the brain is compreffed, a fet of fymptoms enfue Symptom 
extreme.)' dangerous, though fometimes they do not make ofcompret- 
their appearance till after a confiderable interval. But at f,0I) of 
whatever time they appear, they are uniformly of the lame 
kind, and are in general as follow ; drowfinefs, giddinefs, 
and dupefaction, dimnefs of fight, dilatation of the pupil ; 
and, where the injury done to the head is great, there is 
commonly a difeharge of blood from the eyes, uofe, and 
ears. Sometimes the fractured bone can be difeovered 
through the integuments, at others it cannot. There is an 
irregular andoppreifed pulfe, and fncring or apopledic fUr- 
tor in breathing. Ihere is like wife naulea and vomiting* 
with an involuntary difeharge of feces and urine. Among 
the mufcles of the extremities and other parts, there is lot’s 
of voluntary motion, c.onvulfive tremors in fome parts of the. 
body, and pally in others, efpecially in that fide of the bo¬ 
dy which is oppofite to the injured part of the head. 

Some of the milder of thefe fymptoms, as veitig<\dupefac- 
tion, and a temporary lofs of fenfibility. are frequently indu¬ 
ced by flight blows upon the head, hut commonly fee n difap. 
pear, either by reft alone, or by the means to be afterwards 
pointed out. But when any other fymptoms enfue, fuch as di¬ 
latation of the pupils, ai-J especially when much, blood is 
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difcharged From the eyes, nofe, and ears, and that there is 
an ^voluntary difcharge of feces and urine, it may be rea- 
fcnably concluded that compreffion of the brain is induced. 

The cavity of the cranium, in the healthy and natural 
date, is everywhere completely filled by the brain ; hatever 
therefore diminishes that cavity, will produce a compreffion 
of the brain. 

The caufes producing fiach a diminution may be of vari¬ 
ous kinds, as frafture and depreffion of the bones of the cra¬ 
nium ; the forcible introduction of any extraneous body into 
the cavity of the cranium ; effufion of blood, ferum, pus, or 
any other matter ; the thicknefs of the bones of the cranium 
ni certain difeafes, as in lues venerea, rickets- or fpina ventofa; 
or water collected in bydrocephalous cafes. The firft fet of 
caufes (hall be confidered in their order. The four laft 
mentioned belong to the province of the phyfician, and have 
been confidered in a former part of this Work. 

Sect. I. Of FraSure and Depreffion of the Cranium produ¬ 
cing CompreJJion of the Brain. 

Fractures of the cranium have been differently diftin- 
^guifhed by different authors ; but it feems fufficient to di¬ 
vide them into thofe attended with depreffion, and thofe 
which are not fo.. 

In frafture and depreffion of the cranium, the treatment 
ought to be,—to difeover the fituation and extent of the 
frafture;—to obviate the effefts of the injury done to the 
brajn, by raifmg or removing all the depreffed parts of the 
bone ;—to endeavour to complete the cure by proper dref- 
fings, and attention to the after treatment. 

When the teguments correfponcling to the injury done to 
difeovering the bone are cut or lacerated, and, as is fometimes the cafe, 
the fitua- entirely removed, the ftate of the frafture is immediately dif- 
'tnrM^f+h* covered i but w h en the integuments of the fkull remain en- 
'' tire, even though the general fymptoms of frafture be pre- 
fent, there is fometimes much difficulty in afeertaining it- 
When, however, any external injury appears, particularly 
a tumor from a recent contufion, attended-by the fymptoms 
already defcri'oed, there can be no doubt of the exiftence of 
a frafture. But it fometimes happens that compreffion ex- 
ills without the fund left appearance of tumor. In fucb cafes, 
the whole head ought to be fliaved when an inflammatory 
fpot may frequently be obferved. Sometimes the place of 
the frafture has been difeovered by the patient applying the 
hand frequently on or near fome particular part of the head. 

When the fymptoms of a compreffed brain are evidently 
marked, no time ought to be loft in fetting about an exa¬ 
mination of the ftate of the cranium, wherever appearances 
point out, or even lead us to conjefture, in what part a frac¬ 
ture may be fituated. For this purpofe an incifion is to be 
made upon the fpot through the integuments to the furface 
of the bone, which muft be fufficientiy expofed to admit of 
a free examination. 

Some authors have recommended a crucial incifion ; others 
one in form of the letter T 5 while many advife a confider- 
able part of the integuments to be entirely removed. But 
as it is more agreeable to the .prefent mode of praftice to 
fhv? as mueh of the flein as poffible, a Ample incifion is ge¬ 
nerally preferred, unlefs the frafture run in different direc¬ 
tions, and then the incifion muft vary accordingly. It will 
frequently happen, that a confiderable part of the integu¬ 
ments muft be feparated from the fkull, in order to obtain a 
difttnft view of the full extent of the fraftur^ ; but no part 
of the integuments is to be entirely removed. 

When blood-veffels of any confiderable fize are divided, 
either before or in time of the examination, they ought to 
be allowed to bleed freely, as in no cafe whatever is the lofs 
of blood attended with more advantage than the prefent. 
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When, however, it appears that the patient has loft a fuffi¬ 
cient quantity, the veffels ought to be fecured. 

After the integuments have been divided, if the fkull be 
found to be fraftured and depreffed, the nature of the cafe is 
rendered evident 5 but even where there is no external appear¬ 
ance of frafture,'tumor, difcoloration, or other injury, if the 
patient continue to labour under fymptoms of a compreffed 
brain, if the pericranium has been feparated from the bone, 
and efpecially if the bone has loft its natural appearance, 
and has acquired a pale white or dufky yellow hue, the 
trepan tught to be applied without hefitation at the place 
where tbefe appearances mark the principal feat of the in- 
jury. 

Again, although no mark either of frafture or of any 
difeafes underneath ftrould appear on the outer table of the 
bone, yet there is a poffibility that the inner table may be 
■fraftured and depreffed. This indeed is not a common oc¬ 
currence, but it happens probably more frequently than fur- 
geons have been aware of; and where it does happen, the in¬ 
jury done to the brain is as great, and attended with as much 
danger, as where the whole thicknefs of the bone is beat in. 

The application of the trepan is therefore neceffary. 

But if, after the application of the trepan, it happens 
that no mark of injury appears either in the outer or in¬ 
ner table in that part, or in the dura mater below it, and 
that the fymptoms of a compreffed brain ftill continue, a 
frafture in fome other part is to be fufpefted ; or that kind 
of frafture termed by praftitioners counter jijfure , where the 
fkull is fraftured and fometimes depreffed on the oppofite 
fide to, or at a diftance from, the p:;rt where the injury was 
received. This is fortunately not a very frequent occur¬ 
rence, and has even been doubted by fome ; but different in- 
fiances of it have, beyond all queftion, been found. If 
thereiore the operation of the trepan has been performed, 
and no frafture is difeovered, no extravafation appears 
on the furface of the brain; and if blood-letting and other 
means ufually employed do not remove the fymptoms 
of compreffion, tire operator is to fearch for a frafture on 
fome other part- The whole head fhould again be exami¬ 
ned with much accuracy ; and, by preffing deliberately but 
firmly over every part of it, if the fmalleft-degree of fenfi- 
bility remains, the patient will fhow figns of pam, either by 
moans or by railing his hands, when preffure is made over 
the fraftured part. In this way fraftnres have been fre¬ 
quently detefted, which might otherwife have been coa- 
cealed. r gg 

Having now confidered every thing preparatory to the Method of 
operation of the trepan, we fhall next point out the means removing 
bell adapted for the removal or elevation of a depreffed por- and eleva¬ 
tion of the bone. tirgdepre,- 

The firft thing to be done is, after {having the head, to of thecra-* 
make an incifion as deep as the bone, and direftly upon the B ium. 
courfe of the frafture. 

The patient ought to be laid on a table, with a mattrefs 
under him, while his head is placed upon a pillow, and fe¬ 
cured by an affiftant. When the extent of the frafture 
has been determined, and the bleeding from the incifion 
flopped, the depreffed bi ne is now to be elevated ; but pre¬ 
vious to this it is neceffary to fearch for detached pieces. s 

Should any be found, they ought to be removed by a pair of 
forceps adapted to this purpofe. By the fame inflrument 
any fplinters of bone which may have been beaten in may 
be removed ; but when a part of the bone is beaten in be¬ 
yond the level'of the reft of the cranium, as much of the pe¬ 
ricranium is then" to be removed by a rafpatorv, Plate 
CCCCLXXXVIII. fig. 2i. as will allow the trephine, Plate 
CCCCLXXXVI 1 I. fig. 22. to be applied ; or, if the operator 
incline, for the fake of difpatch, he may ufe the trepan, 

Plate 
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Fra&ure pj ate CCCCL&XXVIlf. lag. and 24, ; or the operation 
andDcpref- ma y be begun and finifhed with the trephine, while the trepan 
Con o t e m perforin the middle and principal part of the work. 

x his part or the work'"is begun by making a hole with the 
perforator (fig. 24.), which is fere wed on to the lower end, 
of fig. 23. deep enough to fix the central pin of the tre¬ 
phine, in order to prevent the faw from flipping out of 
its central courfe, till it has formed a groove diffidently 
deep to be worked Readily in 5 and then the pin is to 
be removed. If the bone be thick, the teeth of the faw 
mufl be cleaned now and, then by the brufh (fig. 25.) 
during the perforation, and dipped in oil as often as it is 
cleaned, 'which will confiderably facilitate the motion, and 
render it more expeditious; making it at tfie fame time 
much lefs difagreeable to the patient, if he poffels his fenfes. 
That no time may be loft, the operator ought to be provi¬ 
ded with two inftruments of the fame fize, or at leaft to have 
two heads which can be readily fitted to the fame handle. 

After having made fome progrefs in the operation, the 
groove ought to be frequently examined with apick-tooth, 
or fome fuch inftrument, in order to difcover Its depth; and 
if one fide happen, to be deeper than the Other, the operator 
ought to prefs more on that fide which is fhalloweft. Pre¬ 
cautions are more particulaily neceffary when the operation 
is performed upon a part of the fkull which is of an unequal 
thicknefs, efpecially after the inftrument has paffed the di- 
ploe. And though it be faid by writers in general that the 
inftrument may be worked boldly till it comes at the diploe 
(which is generally known by the appearance of blood), 
yet the operator fliouid be upon his guard in this point, ex¬ 
amining from time to time if the piece be loofe, left thro’ 
inadvertence the dura matter be wounded 5 for in fome parts 
of the fkull there is naturally very little diploe, and' in old 
fubjefts Scarcely any. It ought likewife to be remembered, 
that the fkulls of children are very thin. When the piece 
begins to vacillate, it ought to be fnapped off with the for¬ 
ceps (fig. 26), or levator (fig. 26. a); for the fawing 
Ought by no means to be continued till the bone be cut quite 
through, otherwife the inftrument may plunge in upon the 
brain, or at leaft injure the dura mater. If the inner edge 
of the perforation be left ragged, it is to be fmoothed 
with the lenticular (fig. 28. L), to prevent it from irritating 
the dura mater. Particular care is to be taken in ufing 
the inftrument, left it fhould prefs too much upon the 
brain. 

The next ftSp is to raife the depreffed part of the bone 
with the levator, or to extract the fragments of the bone, 
grumous blood, or any extraneous body. After this, if 
there appear reafon to apprehend that blood, lymph, or mat¬ 
ter, is contained under the dura mater, it ought to be cau- 
tioufly opened with a lancet, endeavouring to avoid the 
blood-veffels running upon it, or lying immediately un¬ 
der it. 

When the trepan is to be ufed on account of a fiflure in 
which the bone will not yield, the inftrument fhould be ap¬ 
plied fo as to include part of it, if not direCtly over it, as- it 
is moil probable that the extravafated fluid will be found 
direCtly under it. And when the fiflure is of great extent, 
it may be proper to make a perforation at each end, if the 
whole can be conveniently brought into view ; and in fome 
cafes feveral perforations may become neceffary. 

When it is propofed to make feveral perforations to re¬ 
move depreffed fragments of the bone which are firmly fix¬ 
ed, and having the internal furface larger than the external, 
or to raife them fufficiently, it is neceffary to apply the tre¬ 
pan as near the fractured parts as poffible ; making the per¬ 
forations join each other, to prevent the trouble of cutting 
the'intermediate fpaees. 

Vol. XVIII. 


When the fkull is injured over a future, and it is not Fracture 
thought advifable to ufe the trepan, a perforation ought to andDdpreft 
be made on each fide of the future, efpecially in young fub- c°” n °: u ^ e 
jeCts, in whom the dura mater adheres more ftrongly than £ c _ ’ 
in adults; becaufe there cannot be a free communication 
hetween the one fide and the ether, on account of the at¬ 
tachment of that membrane to the future. 187 

After the elevation of the depreffed pieces, or the remo- Treatment 
val of thofe which are quite loofe, the extraction of extra- 0 / t ^ le P a " 
neous bodies, and the evacuation of extravafated fluids, &c. af ^‘* 

the fore is to be dreffed in the lighted: and eafieft manner ; xim?**** 
all that is neceffary being to apply a pledget of fine feraped 
lint, covered with fimple ointment, to that part of the dura 
mater which is laid bai-e by the trepan, or otherwife ; after* 
which the edges of the fcalp are to be brought together or 
nearly fo, and another pledget laid along the whole courfe of 
the wound ; a piece of fine foft linen is to be laid over ail* 
and the dreffings may be retained in tjieir place by a com- 
mon night-cap applied clofe to the head, and properly 
fixed. **■ 

The patient is to be placed in as eafy a pofition io bed 
as poffible, with his head and ihoulders elevated a little more 
than ordinary. If the operation be attended with fttc- 
cefs, the patient will foon begin to (how favourable fymp- 
toms ; he will foon (how figns of increafing fenfibility, afld 
the original bad fymptoms will gradually difappear. After this 
he ought to be kept as quiet as poffible; proper laxatives 
are to be adminiftered, and fuch as may be leaft of a nau- 
feating nature. His food ought to be fimple and eafy of 
digeftion, and his drink of the moil diluent kind. If he 
complain of the wound being uneafy, an emollient poultice 
fhould be immediately applied, and renewed three or four, 
times in the twenty-four hours. By thefe means there will 
commonly be a free fuppuration from the whole furface of 
the fore. 

Every time the wound is dreffed, the purulent matter 
ought to be wiped off from it with a fine warm fponge j 
and if any degree of floughinefs take place'on the dura ma¬ 
ter or parts adjacent, it will then be completely feparated. 
Granulations will begin to form, which will continue to in- 
creafe till the whole arile to a level with the furface of the 
cranium. The edges of the fore are now to be dreffed with 
cerate (traps, and the reft of it covered with fine foft lint* 
kept gently prefled on by the night-cap properly tied. 

In this way the cure will go on favourably ; luxuriance of 
granulations will commonly be prevented ; the parts will ci¬ 
catrize kindly; and as all the (kin has been preferved in 
making the firft incifion, the cicatrix will be but little ob* 
ferved. 

But things do not always proceed in this favourable man¬ 
ner. Sometimes in a few hours after the operation the 
patient is feized with a kind of reftleffnefs, toffing his arms, 
and endeavouring to move himfelf in bed, while the fymp¬ 
toms of a compreffed brain remain nearly the fame as for¬ 
merly. In this cafe, efpecially if the pulle be quick and 
ftrong, the patient ought to be bled freely, as there will be 
reafon to fufpect fome tendency to inflammation in the 
brain. Sometimes, though the trepan has been properly ap* 
plied, the fymptoms are not relieved, on account of extrava* 
fated fluids collected internally under the dura mater, or be¬ 
tween the pia mater and brain, or in the cavity of the ven¬ 
tricles. The danger in thefe cafes will be in proportion to 
the depth of the collection. Particular attention therefore 
ought always to be paid to the (rate of the dura matet af¬ 
ter the perforation has been made. If blood be collected 
below the dura mater, this membrane will be found tenfe, 
dark coloured, elaftic, and even livid ; in which cafe, an 
opening becomes abfolutely neceflary to difeharge the extra*. 

R. vafated 
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^T? Ure r va ^ afe< ^ AuiJ* Gentle fcratches are to be made with a fcal- 
*Ln oTthe" ? e1, tl3i a P robs (%• z 7)> or directory (fig. 28.), can be 
introduced ; upon which the membrane is to be fufficiently 
divided in a longitudinal, and fometimes even in a crucial 
diredion, till an outlet to the fluid be given. 

After the dura mater has been cut in this manner, there 
is fome danger of the brain protruding at the opening ; but 
the danger from this is not equal to the bad effects arifing 
from effufed fluids comprefling the brain. 

A troublefome and an alarming appearance now and then 
follows the operation of the trepan; namely, the excrefcen- 
ces called fungi, formerly fuppofed to grow immediately 
from the furface of the brain, but which in general, origi¬ 
nate from the furface of the dura mater or cut edge of the 
hone granulating too luxuriantly. 

It often happens that they poflefs little fenfibility ; and 
then the beft method to prevent their rifing to any great 
height is to touch them frequently with lttnar cauftic : but 
fome cafes occur where their fenfibility is fo great that 
they cannot be touched, unlefs they hang by a fmall neck; 
and then a ligature may be put round them, and tightened 
from time to time till they drop off, which will commonly 
be in the courfe of a few days. It feldom happens, how¬ 
ever, that there is any occafion foi applying fuch means, for 
the removal of thefe tumors, for they generally fall off as. 
Jthe perforations of the bone fill up. 

It they do rot, as the connection between, them and the 
brain will be then in a great moifure intercepted, they may 
be with more fafety removed, either by excifion,, by cauftic,. 
or by ligature. • 

The cure being thus far completed, only a fmall cicatrix 
will remain, and in general the parts will be nearly as firm 
4s at fir ft: but when much of the integuments have been 
Separated or deftroyed, as they are never regenerated, the 
bone will be left covered only by a thin cuticle, with fome 
fmall quantity of cellular fubftance. When this is the cafe, 
the perfon ought to wear a piece , of lead or tin, properly 
fitted and lined with flannel, to proted it from the cold and 
other external injuries. > 

This is the method now' commonly pradifed in cafes 
of compreiuon ; but it frequently happens, that inftead of 
compreffion, fuch a degree of concuffion takes place that no 
rjffiflance from the trepan can be attended with any .advan¬ 
tage ; for the off-.ds of concuffion are totally different from 
thofe of compreffion, and therefore to be removed in a dif-. 
iirem manner. 

Sect- II Of Coniufwn of the Brain. 

.By concuffion of the brain is meant fuch an injury, from 
external vi- lence, as either obftruds or deftroys its func¬ 
tions, without leaving behind.it fuch marks as to allow its 
nature to be afcertained by diffedion. 
ft'amcuf- 5 Moft of the fymptoms attending compreffion of the brain 
fion of the occur alfo in concuffion; but in a comprefled ftate of the 
jj^vin. brain they are more permanent. There is. no difcharge of 

blood from the eyes, nofe, or ears,, which frequently hap¬ 
pens in p mpreffion ; and inftead of that apopledic ftertor 
in breathing which accompanies compreffion, the patient 
feems to be in a found and natural fleep. The pulfe is ir¬ 
regular and flow in compreffion, and grows flronger and 
fuller by blood-letting} but in concuffion it is weaker, be-, 
ing foft and equal, and finks by. blood-letting-. There are 
beiides convulfions in compreffions,which are not obferved 
in a ftate of concuffion. The fymptoms arifing from con, 
Qjffion come on immedi itely after the injury is received. 
In the vi dsrt degrees of tfiefe the patient remains quite 
infenfible ; the pupils a~e much dilated, and do not contrail: 
^jOUgh the eyes be expnfed to the ftrongeft light. 

ippre violent fymptoms, efpeciaily when the patient. 
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is rendered infenfible, it is extremely difficult to diftinguifh Concuffiaa; 
between concuffion and depreffion ; for fymptoms which of the 
have been fuppofed to arife entirely from-concuffion have, 
after death, been found to be owing to extravafation or tvn- 
difcovefed fradure; and extravafation has been blamed, 
when, on diffedion not the leaf! morbid appearance-could be 
difcovered. 

In concuffion the pulfe will frequently fink and become Treatment* 
feeble, even after the difcharge of eight or ten ounces of 
blood : In doubtful cafes, therefore, blood-letting fhould be 
pradifed with great caution. If the pulfe become fuller 
and ftronger after difeharging a moderate quantity, if the: 
blood appear fizy, and efpeciaily if the patient become: 
more fenfible, it, may be concluded that the fymptoms 
depend -upon extravafation, depreffion of the ficul!, or fome 
degree of inflammation} and as long as advantage feems 
to be derived from blood-letting, we may repeat it: but 
if, upon drawing a few ounces of blood, the pulfe becomes- 
feeble, and efpeciaily if along with this the patient become 
more weakly, we fhould immediately defifl from any farther 
evacuation of blood } and in place of it we ought to give 
fuch remedies as may ftipport and ftiengthen the patient; 
cordials ought to be given internally, and fti-mulants applied 
externally. Warm wine fhould be given in proportion to 
the degree of debili'y induced ; the patient, who is apt, in 
this cafe} to become cold, fhould be kept warm by proper 
coverings ;■ a blifter ought to be put to all that- part of the 
head in which the lkin has not been injured ; finapifms fhould 
be applied to the feet; gentle laxatives are ufeful, and 
fhould be regularly given, fo as to keep the body open. 

If the patient cannot fwallow wine in fofficient quan¬ 
tity, volatile- alkali, ardent fpirits, and other cordials of 
a- fti mutating kind, fhould be given. In eoncuffions of the 
brain, Mr Bromefiffd has recommended- the ufe of opiates, 
and feveral other praditioners agree with him ; though fome 
confider it as hurtful in the early ftages of the diforder, and. 
are of opinion that even wine and other cordials ought to 
be given- with , fome degree of caution. Iffues, or the fre¬ 
quent repetition of blifters to the different parts of the head 
and neck,, by which an almoft conftant ilimulus is prefer- 
ved, are much recommended,. When patients are re¬ 
covering from accidents of this kind, a liberal ufe of bark, 

Reel, and mineral waters, &c.- have f >metimes been of fer- 
vice. When the ftomach is loaded, gentle vomits become 
neceffary ; and white vitriol is reckoned the beft in fuch 
cafes. When much languor, inactivity, and lofs of me- • 
mory continue, eledricity long applied has been attended 
with advantage. This remedy, however, would be hurt¬ 
ful where any fymptoms of compreffion or inflammation of 
the brain are prefent- 

Sect. III. Of Irf animation of the Membranes of the Brain, or- 
of the Brain itfclf,from external Violence. 

ipr 

Inflammation of the brain and of its membranes is at- Symptoms- 
tended with fymptoms which occur in infiaihmations af- °f ’"^in¬ 
fecting other puts of the body, and from fimilar caufes, and n j’ at j on 
likewife with fymptoms peculiar to the brain itfelf. This‘S"™ 1 * 
diforder differs effentially from concuffion in its not appear- mera _ ■ 
ing immediately ; feldom till feveral days after the accident, branes-.. 
and fometimes not till two, three, or more weeks, or even as 
many months, have elapfed ; when the patient begins to 
feel an univerfal uneafmeis over his head, attended with lift- 
lefinefs, fome degree of pain in the part upon which the 
inj-iry was inflided, though of this there was perhaps no 
previous fenfation. Thefe fymptoms gradually increafe; 
the patient appears dull and ftupid ; there is now a fenfa¬ 
tion of fulnefs, as if the brain were girt or compieffed; he 
complains of giddinefs and of naufea,. which fometimes ter¬ 
minate in. vomiting} he is hot* and extremely uneafy; his. 
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tlon have actually commenced, the fecond indication ought 


Inflamma- fleep is much difttirbed, neither natural fleep nor that pro , tionottas 

*ion»f the cure d by opiates affording him relief; the pulfe is bard then to be attended to. For this purpofe, blood-letting, BraJn)&c< 

Brain, and quick; the face is fluihed; the eyes inflamed and un- not from the feet according to the advice of old pra&i- 

able to bear an expofure to much light. Sometimes, where tioners, but as near as pofltbfe to the part affedled, is to be 

a wound of the head accompanies thefe fymptoms, its edges performed, by leeching, cupping, or fcarifying with a lan- 

become hard and fwelled, and an eryfipelatotis inflamma- cef or fcalpel. 


lion fpreads quickly over the whole head, and efpecially to 
wards the forehead and eyelids, which frequently fwell to 
ffuch a degree as to Ihut up the eyes entirely. Thisfwell- 
•ing is foit and painful to the touch; it receives the im- 
preffion of the finger, and frequently originates merely from 
the external wound ; on which account ghe attending fymp- 
.tomsare commonly eafily removed by the means beft fuited 
to eryfipeks of the parts. In a few inltances, however, 
(this /) tnptom is like.wtfe connected with, and feems to ori¬ 
ginate from, fome affe&ion of the dura mater. Its ten¬ 
dency is then of the, mod dangerous kind, and therefore 
requires the gveateft attention. Soon after thefe fymptoms 
become formiuab.r, the part which received the blow be¬ 
gins to pu t on a difeafed appearance. If the bone has been 
expofed by the accident, it now lofes its natural complexion, 
becomes pale, white, and dry, either over its whole furface 
Or in particular lpots: but when the bone has not been 
denuded, nor the fofter parts divided, but merely confuted, 
they now fwell, become puffy, and painful to the touch ; 
$nd when the head is ihavgd, the Ikin over the part affebted 
is redder tlian. the reft of ^he fcalp ; and if the fwelled part 
be laid open, the pericranium will probably be found to 
be detached from the fkull, and a little bloody fetid ichor 
will be obferved between this membrane and the bone, 
which will be found diicoloured in nearly the fame manner 
as if it had been kid-bare from the beginning. 

. By the application;^, proper remedies thefe-fymptoms 
are frequcptiy,. entirely removed; but when neglected, or 
■when they do not yield to the means employed, they con- 
ftantly become worle. Delirium enfues; the patient be¬ 
comes extremely hot; and is at times feized with flight Ihi- 
verings, which continue to increafe and are attended with 
fome degree of coma or ftupor. The former fymptoms now in 
a great meai’ure dikppear ; pally of one fide is foon followed 
‘ .by deep coma ; the pupils are dilated; the urine and fac.es 
are palfed involuntarily ; iubfultus tendinum and other con- 
•vullions enfue j and death certainly follows, if the patient be 
not fpeedily relieved. 

Of the above lymptoms, the firft fet point out the inflam¬ 
matory, the other the fuppurative, ftage of the difeafe. The 
remedies which are ufeiul in the one are highly improper in 
the other. During the inflammatory ftage, blood-letting is 
the principal remedy ; but this is improper after the fup- 


When inftead of this, general blood-letting is thought 
more advifable, it is commonly reckoned beft to open the 
external jugular vein, or the temporal artery ; and the rule, 
with regard to the quantity to be evacuated, ought to be, to 
draw blood as long as the pulfe continues firm; fo that 
in violent cafes taking away fr, m zo to 25 ounces at once 
will he, found to anfwer the purpofe better than to extra# 
even a larger quantity, but at different intervals. A few 
hours afterwards, if the fymptoms continue violent, it may 
be proper to difeharge an additional quantity; but this 
mull ,depend upon the ftrength of the patient and the ful- 
nefs of the pulfe. 194 

Along with the liberal ufe of blood-letting, brilk pur- Audpurg** 
gatives fliould be given. The bowels Ihould not merely be t “ ve3- 
kept open ; but in order to receive full advantage from the 
pradice, a ftnart purging Ihould be kept up by repeated 
dofesof calomel, jalap, or fome other neutral fait. Where 
the patient cannot fwailow in fufficient quantity, Simulating 
injections fliould be frequently exhibited. 

A moift ftate of the Ikin is ufeful in every Cafe of in* 
flammation, and ought therefore to be here particularly at* 
tended to. In general a mild perfpiration may be induced 
by applying warm fomentations to the feet and legs, and 
by laying the patient in blankets inftead of linen. But 
when thefe means are infufficient, diaphoretics or even fudo- 
rifics may be given. 

When much pain or reftleifnefs takes place, opiates 
Ihould be adminiftered freely, which are now found to be at¬ 
tended with real advantage. tjjf 

With refpeCt to the external treatment of this diforder, External 
attention Ihould be paid to thofe means which may molt treatment, 
readily induce a free difeharge of purulent matter from the 
feat of the injury. With this view, if the original acci* 
dent be attended with a wound or divifion of the integu¬ 
ments, as the lips of the fore are commonly obferved to be 
hard, painful, and dry, it Ihould be covered with pledgets 
fpread with ai emollient ointment, and warm emollient 
poultices laid over the whole ; by which means, and efpeci¬ 
ally by a frequent renewal of the poultices, a free difeharge 
of matter will commonly be induced, and the bad fymp* 
toms will generally ~be much mitigated, or entirely re* 
moved. 

In cafes unattended with a divifion of the integuments, as 


putative lymptoms appear, for then'the trepan is the only loon as it is fufpeCled that bad fymptoms may fupervene, 
thing that can give relief. , tumor Ihould be divided down to the pericranium ; and 

ft that membrane be found feparated from the bone, it 
ought likewiie to be divided; and by inducing a fuppura* 
tion m the way already mentioned, the inflammatory fymp* 
toms will probably be removed. As matter formed here is 
commonly of an acrid nature, and therefore apt to affedl 
the bone, and by communication of veffels the membranes 
uqcier it, inftead of wafting time till fludhiation be diftimSljr 
perceived, a free incifiop Ihould be made as foOn as a tu- 
nior is obicrvsblc# But this would Its cxtrcmplv i 

fiderable, blood-letting, both general and topical, ought in the treatment of tumors which immediately fucceed^o 
to be employed, and to a confiderable extent; the bowels external injuries; for it often happens that fuch tumors dr¬ 
ought to be kept open by ui« «le ij laxatives; a watery appear fpontaneoufly, or by the ufe of aftringent applica* 
' foluticn of feccharum iaturni Ihould be applied to the part tions. It is only when a tumour attended with pain aO- 
■aifefted, and a low met, with a total ahthnence from ex- pears at a diftant peiiod upon the fpot where the iniurv 
ercife, ought to be enjoined: but ft thefe means fail, or as was received, that it ought to be opened as foon as ner. 
frequently happens* the practitioner has not been called in ceived. * 

foon enough for their proper application, and if inflamma- The next part of the prance regards tire remedies to be 
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I9a thing that can give 
.Method of The indications of cure ; are; 1. To employ the mo ft 
cure. effe&ual means for preventing inflammation. 2. To en- 
-deavour to procure the refolution of inflammation by ge¬ 
neral and topical remedies. . 3. When the inflammation 
cannot fee removed by refolution, and when fuppuration has 
taken place, to give a free vent to the matter. 4. If the 
afteifted parts be attacked with gangiene, to endeavour to re¬ 
move it and obviate its effe&s. 

To anfwer the fir ft indication, when the contufion is con- 
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ufed when the diforder has either proceeded to fuppura- 
tion, or when, on a removal, of a portion of the cranium, 
the dura mater is obferved to be floughy with a tendency 
to gangrene ; and this includes the third and fourth indica¬ 
tions of cure. 

The fuppurative ftate of the difeafe is known by the 
inflammatory fyrnptoms, inftead of yielding to the remedies 
already advifed, increafing in violence ; and being fucceeded 
by coma, dilatation of the pupils, a flow and full pulfe, in¬ 
voluntary difcharge of feces and urine, palfy, and irregu¬ 
lar convulfive motions, and efpecially when thefe fyrnptoms 
are fucceeded by fits of rigor and fhivering. 

The exiftence of matter within the cranium being afcer- 
tained, as no other remedy can be depended upon for re¬ 
moving it, the operation of the trepan fhould be immedi¬ 
ately employed, and as many perforations ought to be made 
as may be fufficient for evacuating the matter. But if, after 
the fkull is perforated, little or no matter appear between 
the bone and membranes ; if the dura matter feem more tenfe 
than ufual; this membrane is likewife to be opened, fo as to 
give a free difcharge to any matter which may be between 
the brain and its membranes. 

When it is perceived that the dura matter has already be¬ 
come floughy, with fome tendency to grangrene, the great- 
eft danger is to be dreaded. If mortification has commen¬ 
ced, there will be much reafon to think that death will 
foon follow ; but different inftances have occured of floughs 
forming upon the dura mater, and of cures being made af¬ 
ter thefe have feparated. All that can be attempted is to 
keep the fores clean, to give a free difcharge to the matter, 
to apply nothing but light eafy dreffmgs, and to give bark 
in as great quantities as the ftomach can bear. If there be 
ftill fome tendency to inflammation, the diet fhould be low 
and cooling, the patient fhould drink freely of whey or other 
diluent liquors, and the bowels fhould be kept moderately 
open: But if, on the contrary, the fyftem be low and the 
pulfe feeble, wine is the moft effeftual cordial. 

Sect. IV. Of Fiffures, orfimple Frattures of the Shull. 

The term is here meant to imply a mere divifion of one 
©r both the tables of the fkull, with or without a wound of 
the integuments, not attended with depreftion. Fradlures 
of this kind are not dangerous as far as affedls the fkull on¬ 
ly, for it frequently happens that extenfive fiffures heal 
without producing bad fyrnptoms.. But as they are fre¬ 
quently attended with effufions of blood or ferum upon the 
brain or its membranes, or as they may tend to excite in¬ 
flammation in thefe, they require particular attention. 

When effufions occur, fyrnptoms of compreffion imme¬ 
diately follow. The remedies beft fuited to this dileafe 
muft then be applied ; and the trepan is alone to be de¬ 
pended upon. The fiffures fhould be traced through their 
whole extent,, and a perforation made on the moft depend¬ 
ing part of each of them. If this be unfuccefsful, the ope¬ 
ration fhould be repeated along the coivrfe of the fiffures- as 
long as fyrnptoms of a compreffed brain continue ; and as 
the effufed matter will commonly be found contiguous to 
the fifftires, they ought to be included in each perforation. 

399- If the fiffure be fo large as to produce an obvious fepa- 
Methods of ration of the two fides of the bone,, the nature of the cafe 

- ' v ‘^ k e at-once rendered evident; but where it is- extreme- 

wg injures, jy f ma ij, there 

is difficulty in difitinguifhing it from the na¬ 
tural futures, or from fi ti res fnnoundingfmall bones, which 
fometimes occur, and get the name of ojfa triquetra. But this 
may be known by the firmer adhefion which always exifts 
between the pericranium and futures; whereas this mem¬ 
brane is always fomewhat feparated from that part of the 
bone where a fiffure is formed. - When the pericranium is 


Chap. XIII* 

feparated by the accident for a eonfiderable way from the Wounds of 
furface of the bone, various means have been contrived for LyelicI* 
difcovering the nature of the cafe ; as pouring ink upon the 
part fufpefted to be fradhired, which in cate of a fradhire ' *” 
cannot be wiped entirely off; or making the patient hold a 
hair or piece of catgut between his teeth, while the other 
extremity of it is drawn tenfe, which, when ftruck, is faid 
to produce a difagreeeble fenfation in the fradtured part. 

But fucb tefts are little to be depended on; ink will pene¬ 
trate the futures ; and the others are ineffectual, unlefs the 
fradture be extenfive, and the pieces conuderably feparated 
from each other. The oozing of the blood from a fiffure 
is a better mark. The afcertaining of this point, how¬ 
ever, appears not very material; for unlefs alarming fymp- 
toms are prefent, although there fhould be a fiffure, no 
operation is neceffary ; and if fuch fyrnptoms occur, the 
bone ought to be perforated whether there be a fiffure or 
not. 

When a fiffure is not attended with fyrnptoms of a com- 
preffed brain, the trepan ought not to be applied, efpeci¬ 
ally as the operation itfelf tends in fome degree to increafe 
inflammation of the part. The fiffure fhould be treated 
merely as a caufe which may induce inflammation. The 
patient fhould be blooded according to his ftrength; the 
bowels fhould be kept lax, and the fore treated with mild, 
eafy dreffmg ; and violent exertion fhould be avoided as 
long as there is any danger of inflammation occuring. 
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Chap. XIII. Difeafes of the Eyes. 

Sect I. Of Wounds of the Eyelids and Eyeball. 

In cafes of fuperficial wounds of the eyelids, it will be Treatment 
fufficient to bring the edges of the wounds together and of wound* 
retain them in their place by flips of adhefive plafter : but of the ey»- 
when a wound is deep, particularly when the tarfus is di- 
vided, it will be neceffary to employ either the interrupted 
or the twilled future, care being taken that the futures be 
not carried through the inner membrane of the eyelid 
otherwife the eye would be irritated and inflamed. After 
fuch an operation, the motion of both eyelids fhould be pre¬ 
vented as much as poffible, elfe no union of the divided parts 
can be obtained. After the futures are finifhed, the eye¬ 
lids fhould be doled and covered with a pledget of emollient 
ointment, and over this Ihould be laid a comprefs of foft 
lint, and one of a fimilar nature ought likewife to cover the 
found eye ; then a napkin fhould be made to prefs equally 
on both eyes, and be properly fixed. Inflammation Ihould 
be guarded againft, or, if already prefent, it muft be remo¬ 
ved in theunanner directed under the article Ophthalmia, (fee 
Medicine.) The futures may be removed in about three 
days from their introdudtion, when the parts will commonly 
be found reunited. 

When a portion of the eyelids is fo much deftroyed, or 
perhaps fo completely removed, as to prevent the remaining 
parts irom being brought together, without obftrufting the 
motion of the eye, the beft method will be to treat them 
with light eafy dreffings, trufting to nature for fupplying 
the deficiency. 

If the cornea be wounded, it will commonly be attended r 99 
with partial or total blindnefs. If any of the other parts 
of the ball be wounded, the danger will generally by in pro- ^ ^ 

portion to the extent of the wound. The principal atten¬ 
tion ought to be directed to the prevention or removal of 
inflammation. When pain occurs, it ought to be removed 
by opiates ; and with thefe a ftridt antiphlogiftic courfe is to 
be enjoined. 

When the wound is large, and the humours completely 

evacuated, 
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Difeafes of evacuated, blindnefs, with finking of the eyeball, will almoft 
theEyelids. always be the confequence; but in wounds of a fmall ex- 
tent, by proper treatment, a cure may be made and the fight 
preferved. 

Sect. II. Of Difeafes of the Eyelids. 

Tumors of The eyelids are fubjefl to be infefted with tumors of dif- 
U>e eyelids, ferent kinds, which frequently require the affiftance of fur- 
gery. The firft of thefe is the hordeolum or (tye, which 
frequently grows on the edge of the eyelid, and is attended 
with heat, ftiffhefs, and pain; and unlefs proper means be 
taken to prevent it, a fuppuration is frequently the confe- 
quer-ce. It may be confidered as a common abfeefs feated 
in an obftru&ed febaceous dudf or gland. It may gene¬ 
rally be removed by difeutient applications. Should thefe 
prove ineffectual, it ought to be brought to fuppurate by a 
fmall emollient poultice, when it will commonly heal of it- 
felf; but if it do not, it may be opened with the point of 
a lancet, that the matter may be difeharged ; and the part 
may be anointed afterwards with faturnine folution. 

The eyelids are fubjedt to eneyfted tumors, fteatoms, 
warts, &c. which are to be treated like the fame tumors 
when feated in other parts of the body ; only in extirpa¬ 
ting thefe tumors, Ihould part of the eyelid be removed en¬ 
tirely, no dreffings can be applied, as, however mild they 
may be, they would irritate and inflame the ball of the eye. 
All that can be done therefore, in fuch cafes, is to lav the 
lips of the fore as nearly together as poflible, and frequently 
10I to remove any matter that may form on it. 

Werflonof The eye-lafties are fometimes fo much inverted as to rub 
the cilia or upon the eye and create much pain and inflammation. Vari- 
*ye-lalhes. ous caufes are afligned for this, fuch as the hairs themfelves 
taking a wrong diredtion ; inverfion of the tarfus or carti¬ 
lage of the eyelid; fome cicatrix formed upon the fkin of 
this part after wounds or abfeeffes; tumors prefling the 
hairs in upon the eye ; and, finally, a relaxation of the exter¬ 
nal integuments. 

The treatment of this diforder mud depend much upon a 
knowledge of the caufe. When it is owing to a derange¬ 
ment of the cilia themfelves, if they have remained long in 
this Hate, it will be extremely difficult to make them re¬ 
cover their proper uiredtion. They ought therefore to be 
pulled out by a pair ot forceps, and the part waftted with 
fome aftringent lotion ; and if the new hairs appear to 
take a fimilar dire&ion, which is very apt to happen, as focn 
as they are long enough they ought to he turned back upon 
the eyelid, and kept there for feveral days, or even weeks, 
by adhefive plalter. When the dife tfe proceeds from a 
contraction of the orbicular mufcles, the contracted part 
may be cut from the inner furface of the eyelid; in 
which place a cut commonly foon heals. If the caufe pro¬ 
ceed from a tumor or cicatrix, this mult be removed before 
a cure, can be expected ; or if it be owing to relaxation of 
the Ikin, the parts ought to be bathed w ith fome ftrong 
allringent. If this fail, the relaxed fkin Ihould be removed, 
and the part healed by the firfl intention. Sometimes the 
cilia of the upper eyelid are turned in on account of drop- 
fical levelling in that place. When this happens, the water 
is to be evacuated by a few punftures with a lancet; but 
when fuch means fail, and when the difealk is quite local, 
if vilion be dilturbed, a fufficient part of the fkin ought to 
be removed with a fcalpel, and a cure made by adhefive 
pla'ler or the twilled future. 

The C a- When the gaping eye takes place to any great degree, it 
ping eye, or is attended not only with much deformity and unealinefs, 
mrning out f r om a large portion of the lining of the eyelid being turned 
of the eye- ou twards but likewife from too much of the eye being 
Goofed. This diforder may arife from an enlargement of 


the eyeball, from dropfical fwelling, or from the cicatrix Difeafes of 
of an old wound or abfeefs : hence it is frequently produced 
by the fmall-pox, burns, or fcrophula ; but more frequently 
by a laxity of the part in old age. 

When the diforder is induced by an enlargement of the 
ball of the eye, nothing but a removal of this fwelling can 
be effectual. If from dropfical fwelling, when this is con- 
nedied with general anafarca, the affedtion of the fyifem 
muft firft he cured ; but if it appear to be local, nothing 
anfwers fo well as pundtures. When it arifes from a cica¬ 
trix, the fkin fhould be divided, and the effects of inflam¬ 
mation guarded againft. If it be owing to inflammation, 
the antiphlogiftic courfe muft be ufed ; when it arifes from 
old age, the eyes ought to be daily bathed with cold w’ater, 
or fome aftringent and ftimulant folution. . 

Conci etion of the eyelids fometimes arifes from a high de- of °"^ e 
grec of opthalmia ; in which cafe the eyelids are not only 
connedted by their edges to each other, but now and then 
grow to the furface of the eyeball. A cobefion is fometimes 
obferved alfo in children at birth. When the adhefion is 
flight, it may in general be removed by the end of a blunt 
probe; but when it is confiderable, a cure can only be 
effected by a cautious diffedlion. If the eyelids on one 
fide be found, they will ferve as a guide to diredt the inci- 
fion. The tarfi are carefully to be divided from each other ; 
after which, if there be no other adhefions, the eyelids 
may be readily opened : But if they adhere to the eye, the 
operator is gently to pull and feparate the eyelids, while 
the patient is defired to move the eye in the oppofite di- 
redtion. When this is effedted, nothing is farther neceffary 
than to drop a little oil upon the eye, and cover the eye¬ 
lids with foft lint fpreud with fome cooling emollient oint¬ 
ment. The oil and ointment are frequently to be repeat¬ 
ed, and every precaution taken to prevent inflammation and 
irritation. 

Sect. III. Of Specks, Films, or Excrefcences on the Eye. 

Specks are fometimes formed upon the white part of Of fpeck* 
the eye, but more frequently upon the cornea. In the on t!le cu *“ 
former cafe they are feldom attended with much inconveni- nea ’ 
ence, but in the latter they are often the caufe of partial 
or total blindnefs. They are almoft univerfally the confe¬ 
quence of inflammation, and leldom go much deeper than 
the tunica adnata. Two very different ftates of the dif¬ 
order occur ; the one from an effufion immediately under the 
outer layer of the cornea, and in this cafe the cornea does 
not appear to be railed ; the other takes pl ace from one or 
more little ulcers, which breaking, leave as many opaque 
fpots in the centre, which are more elevated than the reft 
of the cornea : and the inconvenience attending either fitua- 
tion muft always be in proportion to their extent and 
degree of opacity, or their vicinity to the pupil. When 
vilion is little affected by them, they need fcarcely be con¬ 
fidered as an object of furgery ; but whenever vifii.m is ma¬ 
terially impaired, remedies become nece.Tiry, and ihefe 
ihould be fuch as are belt fuitcJ for removing inflammation, 
promoting abiorption, and reltoring L'uie to the velfels. 

For the means adapted for removing inflammation, Ice 
Medicine, n° i 75. jo; 

Veifels running upon the furface of the eye into the Treatment,, 
fpeck are to be divided, and the eye frequently bathed 
with fome refrige-ant collyrinm. By thefe means the fim- 
pleft kir.J ci fpecks, when recently formed, m iy generally 
be removed ; but where they have been of long ftandinn, 
their removal is attended with great difficulty. Where 
the fpeck is owing to an effufion of fluids between the 
layers of the cornea, and where it is not attended with ary 
prominence, local, applications are of little advantage., as it 

is. 



134 

Specks, &c. 
-.'U the Eye. 


U R G E R 


Chap. Xlir. 


508 

©fthe ex- 
crefcence 
called 
pterygium. 


soy 

Method of 
removing 
excrefcen- 
tes. 


is impoffible to remove the effufed matter without injuring 
the cornea; but confiderahle fervice is derived from the 
ufe of fuch remedies as are m'oft effedlual for promoting 
abforption ; and with this view a gentle, long continued 
courfe of mercury, biitk purgatives occafionally, and ilfues 
in the neck, are found to be the mod; effectual remedies. 

In the management of fpecks which are prominent upon 
the cornea, and where inflammation is removed and the 
opacity is confiderahle, if the cornea beneath be found, the 
removal of the difeafed part will leave it tranfparent and fit 
for vtfiott. The remedies proper for this purpofe are efcha- 
rctics or the knife. The former are applied in the form of 
■a powder,, an ointment, or a wafit ; and thefe ought to be 
very finely prepared, otherwife they will be in danger of ir¬ 
ritating and inflaming the eye ; and they ought merely to 
be of fuch ftrength as the eye can eafily bear. 

The applications fhould be long perfifted in and frequent¬ 
ly repeated ; an d to make them ftill more ufeful, fume of the 
powders or ointments may be applied evening and morning, 
and the dilution two or three times through the courfe of 
the day. To the remedies already mentioned cauftic is 
fometimes preferred. With this the centre of the fpeck is 
to be frequently touched, till the patient complain of con- 
fiderable pain, when pure water is to be applied by a pencil, 
or by dipping the eye in water, with the eyelids open, till 
’the pain occaficned by the application of the cauftic be re¬ 
moved. The eye is then to be covered with compreffes 
moiftened in fome folution, and this frequently repeated. 
The cauftic to be repeated every fecond or third day, un- 
lefs prevented by inflammation. When the furgeon choofes 
to employ the knife, which frequently may be more effec¬ 
tual, the eye is to be fixed by a ipeculum (fig. 29,), or leva¬ 
tor (fig. 30); the tumor is then to be cautiouily feparated 
-by means of a fmall knife, and every attention paid to pre¬ 
vent inflammation. Thefe are the methods moft likely to be 
-of fervice ; and when properly managed, they will frequently 
remove fpecks, which otherwife would entirely deprive the 
patient of the ufe of the eye ; though it is to be regretted 
that cafes frequently occur which baffle art. 

A membranous excrefcence, called pterygium, is frequently 
found upon the white part of the eye, which often fpreads 
over the cornea fo as entirely to deftroy vifion. It is fome¬ 
times owing to external injuries; at other times it arifes from 
a general difeafe of the fyftem, as lues venerea or fcrophula ; 
but inflammation is always the more immediate caufe. 

By a proper application of the remedies abovementioned 
affections of ibis kind may generally be prevemed from 
becoming formidable ; but when the reverfe takes place, 
and excrefcences begin to fpread over the cornea, other 
means muft be ufed. When the difeafed part is only 
flightly attached, it may be freely removed by a cut of the 
knife ; but when this cannot be done without difficulty, it 
is better to deflroy the veflels by the extenfion of which this 
fubftance is chiefly formed. The manner of performing the 
operation in general is this : The patient being properly 
feated, the eyelids opened, and the eye fecit red-, the opera¬ 
tor, with a fmall knife, makes a fcarification through the 
whole thicknefs of the excrefcence, entirely round, and at a 
little diftance from the circumference, by which the fource of 
nourifhrnent will be cut off; and, after the blooding is 
abated, one or two incifions more may be made, in a fimilar 
manner, within the former. Some practitioners raife the 
excrefcence with a needle and ligature before the incifion is 
-made ; and, in force cafes, this may be done with advantage, 
though not in others. 

After the bleeding is over, the part is to be bathed two 
or three times a-day with a weak faturnine folution ; and 
the operation may be repeated occafionally till the excref- 
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ence is removed. In this way the operation commonly Abft-.fkj 
proves effectual; but inftances fometimes occur where, in- in 
Head of being ufeful, it increafes the difeafe. Whenever 
this happens, a palliative courie is the only thing to be 
tried ; and although it will not remove the diforder, it may 
commonly prevent the excrefcence from acquiring any ad¬ 
ditional lize. With this intention it ought to be frequently 
bathed with the folution laft mentioned, and afterwards 
covered with a cooling ointment. When the diforder can¬ 
not even be palliated, when vifion is deftroyed, and parti* 
cularly when the pain attending it is fevere, there is reafon 
to fufpeCt cancer. In this cafe the eye ought to be extir¬ 
pated, otherwife deeper parts may fuffsr, and the life of the 
patient be endangered. The method of performing this 
operation will be afterwards pointed out. 

Sect, IV. Of Abfceffes in the Globe of the Eye. 

Though inflammation of the eye generally terminates 
by refolution, inftances fometimes occur in which an ab- 
feefs enfues. This is owing eit.ier to improper treatment, 
or a bad habit of body which countera&s all remedies. 

The greateft danger attending thefe complaints is when 
they are fituated on the cornea, as the cicatrix left by 
them may deftroy vifion. When deep feated, a purulent 
matter is fometimes apt to be found in fome of the chambers 
of the eye, the ball becomes enlarged, the humours are di-. 
fturbed, and neither the iris, pupil, ne>r lens can be diftin- 
guifhed. In fome rare cafes again, after thefe appearances 
have continued fome time, the cornea burfts, part or whole 
of the humours are evacuated, and the iris protrudes in a 
thickened diftended ftate. This has now the appearance of 
an excrefcence, which is called Jlaphyloma from a kind of 
refemblance to a grap.-. But under this term fome authors 
include all collections like thofe above deferibed. In molt 
inftances thecoraet protrudes, but in others the tunica fcle- 
rotrea or opaque part is affeifted with partial fwellings or 
protrufions. 

While the difeafe is forming, befides the lofs of fight, the 
patient commonly feels great diftrefs in the eye and head, 
accompanied by fymptoms of fever. When no other diftrefs 
is experienced than the lofs of fight, the fwelling is bat 
fmall, and contains chiefly a wateiy fluid. In the treatment, 
as vifion is feldom preferved, the principal thing is to abate 
the pain and remove deformity. There is another kind of 
abfeefs in the eye, termed hypopyon , where the matter is 
lodged in the fubftance of the coats. It is fometimes pro¬ 
duced by external injuries, but more frequently from pu- 
ftules of fmall-pox. If this termination cannot be prevent¬ 
ed by the remedies mentioned in the article Medicine, n° 

175, the mater muft be evacuated by an incifion into the 
eye, not regarding the humours, as vifion previous to this 
time is entirely deftroyed. The proper part is the cornea 
or the moft prominent part of the tumor. 

A variety of this diforder fometimes, though rarely, hap¬ 
pens, where the humours are abforbed ; but ftill the fame 
external appearances are obferved. In this cafe the tumor 
is formed By a thickening of the coats, efpecially the iris. 

The only means of relief is extirpation of the prominent 
part by the ufe of the knife. After the contents of the 
eye have been difcharged, the paits are to be covered with 
a comprefs moiftened with a faturnine folution, and the an-, 
tiphlogiftic courfe followed, fill a cure is perfected, or at 
leaft inflammation removed. If the ulcers difeharge a thin 
acrid matter, ihey may be wafbed two or three times a day 
with a folution of corrofive fublimate, or of white vitriol, 

&c. Fungous excrefcences, fometimes confidered as a cancer 
of the eye, are apt to form in both thefe difeafes after the 
matter is evacuated} but they may be prevented from in. 

creating 
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creating to a confidernble fize by burnt alum finely powder¬ 
ed, or by touching them occafionally with lunar eauftic. 

Ulcers on the eye may aril'e from the fame caufes which 
produce ulcers on other parts of the body, as wounds, 
burns, &c ; or they may arile from a general affe&ion of 
the contlitution, as lues or fcrophula; but they are more 
immediately produced by inflammation In the treatment 
therefore of fuch difeaies, blood-letting, bliftering, laxative 
and cooling applications, as already deferibed in the cafe of 
ophthalmia, are to be emp'oyed* When the inflammatory 
flate is removed, their management mull be almoft the 
lame with tnat for fimilar affe&ions in other parts of 
the body. When the 'diibrder arifes from an affeftion of 
the fyftcm, the primary difeafe mail be attended to before 
a cure can be performed. With relpeCt to the fores them- 
felves, it acrid matter be discharged, we muft have recoorle 
to detergent ointments and wafties before a cicatrix can 
be formed* When thefe have not the defired effedl, and 
when the fore becomes foft and higher than the reft of the 
eye, aftnngent applications are molt efficacious* If excref- 
cences be piefeut, thefe are to be removed by efcharotics, 

< r by the kn fe. In fome rare inftanecs excrefeences <f a 
f ungous nature are found to be connected with the interior 
parts of the eye, and become fo prominent as even to reft 
tipon the cheek. When fuch occur, nothing bat the removal 
fcf the eye itfelf can effect a cure. 

Sect. V. Of Dro[fical Swellings of the Eye- 

The eye is fometimes enlarged by an accumulation of 
the aqueous humour. The fympt _ms are, a fenfe of fullnefs 
in the eyeball; by degrees the mot'ons of the eyelids be¬ 
come impeded ; vifion gradually becomes more and more ina- 
perfed, till at laft the patient can only diftingnilh light 
from darknds. As the d'feafe increafes, the ball of the 
eye becomes greatly enlarged, and at this-time the cornea 
begins to protrude; when, if a pun&ure be not made,' the 
eye burfts and empties, itfelf. This difeafe is apL to be con¬ 
founded with llaphyloma. But in the droplical fwelliog 
the patient is always fa. hole to the .effieds of light, and the 
pupil is oblerved to contrad, which does n >t happen in 
llaphyloma. In the early Urges of this difeafe vifion may 
be preferved by puuduring the under edg.e of the cornea, 
and allowing the aqueous humour to pals out by the ante¬ 
rior chamber; or by punduring the tunica, fclerotisa a lit¬ 
tle behind the it is, by which the fluid will pals out by the 
pofterior chamber. The pundure may be made either with 
a lancet, pointed knife, or with a very ftnall flat trocar. 
The eye ought afterwards to be dialled with a comprefs 
made moift with a faturnine folution, guarding agtinll ex- 
ceffive inflammation. When the ufe ot the eye 1sfomewh.1t 
recovered, tone maybe reftored to the parts, and a return 
ol" the dil’eafe as much as poffiole prevented, by frequently 
bathing the eye in aftringent lotions ; but where the cornea 
is del'lloyed, the fight cannot be reftored: We can then 
only diminilh the fize of the eye, and render it fomewhat 
more comfortable to the patient. 

Blood eflu- Blood may be eiTuled into the chambers of the eye 
fcd into the from various caufes, as in putrid difeafes, or in coufequence 

«|e. of inflammation, but nv ft frequently from a rupture of the 

blood-vdfels induced by external injury. In whatever way 
it gets into the eye, it mixes with the aqueous humour, and 
rendeisit opaque. It is fometimes taken up by the abfor- 
1 ents ; when it is otherwil'e, it ought to be difeharged by a 
puncture. 

A few in fiances have occurred where the blood has fallen 
to the under fide the eye, and remained there without 

mixing w.th the aqueous humour. In fuch a filuation it 

ought to be allowed tc remain,. 
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the Protrufion 

fame manner as in cafes of dropfy of the eye ; only the open- 
ing may require to be fomewhat larger, otherwil’e the blood itg Sockt:ti 
may not pals readily out. After the operation, nothing is 
neceffary but to apply a comprefs of foft lint, moiftened with, 
a weak faturnine folution. 

Sect. VI. Of the Portrujion of the Eyeball beyond its Socht. 

The eye may protrude in confequence of ex'ernal vio¬ 
lence, or from tumors forming behind it, or on account of 
fome of tire, ulcers, excrefeences, or dropfical fwellings, al¬ 
ready mentioned. When the eye is forced out of itsfocket 
by external violence, if the eyeball be not entirely feparated, 
from the neighbouring parrs* it ought to be freed from any 
extraneous matter which may adhere to it, and immediately 
replaced ; and if the optic nerve be not quite divided, the 
ufe of the eye may be recovered. With a view to prevent or 
moderate inflammation, every part of tire antiphlogiftic re¬ 
gimen ought to be ilriiftly adhered to. If the protrufion.. 

L occaftoned by a tumor, the cure muft depend upon the. 
removal of this; and if the difeafe has advanced fo far ' 
that the bones are become carious, they muft likewile be 
feparated. But more frequently, in (lead of the bones be¬ 
coming carious* they affirme a gelatinous or rather carti¬ 
laginous nature. In fuch- a fituaiion an operation could be. 
oi little advantage* The bell method to prevent the bones., 
from being fo afre&ed is an early performance of the opera¬ 
tion. 

A few , in (lances have happened of the-eye being pufhedi, 
from its foclcet by an enlargement of the lachrymal gland*. 

When this occurs, if the enlargement be confiderable, the- 
ftru&ure of the eye will mod probably be fo much injured 
that vilion will be deftroyeJ ; but inftances- have occured of 
this gland, in- the enlarged (late, having been- removed with¬ 
out any injury being done to the eye* 

Sect* VII* Of Cancer of the Eye , and Extirpation ofthe• 

Eyeball. 

Scirrhu? and cancer may arile from repeated infiarr- 2 ' rr 
raations of the eye, or from ft.iphyloma, or fome ol the 0 f cancer 
other dileafes which frequently attack this organ. The the. eye*, 
fymptoms are, an enlargement* hardnefis, and protrufion of 
the ball, with a red, fungous appearance, fometimes di - 
charging thick, yellow matter, but more frequently a thins 
acrid ichor. At fkft there is only a fenfation of heat in 
the tumor ; but this gradually increafing, changes at laft 
into darting pains, which likewife (hoot through to the op- 
polite fide ot the head- In this fituation blood-letting, 
opiates, and emollient applications, may alleviate the pain* 
Ahemlock poultice applied to the eye, and a wafh of lime- 
water, with a little opium diffolv-ed in it, an J applied every 
time the poultice is renewed,.gives fome relief ; but although- 
the pain be moderated by thefe means, it does not prevent the 
difeafe f^om fpreading, nor can any thing ehc but exti ipaiion 
produce a radical cure. 

After the difeafe is discovered to be cancerous, the ope- 
ration ffiould be performed without delay, to prevent the 
parts in, the neighbourhood, as well as the conllitution at 
large* from fuffering. In performing the operation, the pa¬ 
tient (hould be placed in a proper light, and the head fup- 
ported by an affiitant. If the eyelids are difeafid, they 
muft be feparated along with the tumor; but where they 
are found, they ought to be carefully preferved; and for 
this purpofe they may 1 be kept out of the way by two leva¬ 
tors held by affiftants. When the. eyeball protrudes con- 
fiderably, the.operator may lay hold of it with his. fingers 
but if this be impracticable, a broad ligature (hould be in¬ 
troduced through the. centre, of.it*. that it may be.the more 


f*3- 
IV C thud 
extirpating, 
the eyti.. 



136 


U R G £ R Y. 


Chap. Xlfti 


CataraA. readily removed from the orbit. Sometimes it will be ne- 
ceffary to enlarge the opening of the eyelids, by cutting 
the external angle to allow the eyeball to be more readily 
removed. The whole of the difeafed parts are now to be 
feparated by a knife bent fo as to correfpond with the fides 
of the orbit, guarding at the fame time againft wounding 
the periofteum or the bones of the orbit, which are com¬ 
monly extremely thin. The eye being in this manner ex¬ 
tirpated, the hemorrhagy from the ocular arteries is to be 
fupprefled by means of agaric, or by a bit of fponge ; then 
over this is to be laid foft lint, with a napkin to cover 
the whole. After fuppuration takes place, the dreffings 
are to be removed, when a little lint, applied with an emol¬ 
lient pledget over it, will be fufficient as long as any mat¬ 
ter is difcharged. After the wound is healed, the deformity 
may be in fome meafure obviated by wearing an artificial 
eye ; though it is chiefly in cafes where part of the humours 
of the eye have been evacuated that this can be ufed with 
much propriety ; for when the orbit is empty the artificial 
eye finks too far into it. 

Sect. VIII. Of the Cataraft. 

Svnftows The ancients, and fqme of the modern writers, had a 
«f cataract. confufed idea of the feat of the cataraCt; different authors 
placing it in different parts of the eye. It confifts of an 
affection of the cryftalline lens or of its capfule, by which 
the rays of light are prevented from falling upon the retina ; 
and is therefore the fame difeafe with the glaucoma of the 
ancients. It commonly begins with a dimnefs of fight; and 
this generally continues a confiderable time before any opa¬ 
city can be obferved in the lens. As the difeafe advances 
the opacity becomes fenfible, and the patient imagines there 
are particles of dull or motes upon the eye, or in the air. 

. This opacity gradually increafes till the perfon either be¬ 
comes entirely blind, or can merely diftinguifh light from 
darknefs. The difeafe commonly comes on rapidly, though 
fometimes its progrefs is flow and gradual. The opacity 
of the lens is found to be nearly in proportion to the degree 
of blindnefs the patient is affefted with; it gradually 
changes from a (late of tranfparency to a perfectly white, 
or light grey colour. In fome very rare inftances a black 
cataraCt is found. Sometimes the difeafe is confined- to a 
particular fpot of the lens, but generally the whole is affeCt- 
ed. The confiftence alfo varies, being at one time hard, 
at another entirely diffolved. When the eye is otherwife 
found, the pupil moves according to the degree of light in 
which it is placed. This difeafe is feldcm attended with 
pain ; fometimes, however, every expofure to light creates 
xmeafinefs, owing probably to inflammation in the bottom 
of the eye. The real caufe of cataraCt is not yet well un- 
derftood. Numbers of authors confider it as proceeding 
from a preternatural contradtion of the veffels of the lens,' 
ariflng fometimes from external violence, though more com¬ 
monly from fome internal and occult caufe. The difeafe is 
diftinguifhed from the gutta ferena* by the pupils in the lat¬ 
ter being never affeCted with light, and from no opacity 
being obferved in the lens. It is diftinguifhed from hypo¬ 
pyon, ftapfcyloma, or any other difeafe in the fore part of 
the eye, by the evident marks which thele affections pro¬ 
duce, as well as by the pain attending their beginning. But 
it is difficult to determine when the opacity is in the lens 
or in its capfule. The lens is generally affedted ; when the 
capfule is the feat of the difeafe, it is termed the membranous 
cataradt. 

21 s With refpedt to the treatment: If the difeafe be in the 
Methods j nc jpj en) . ft ate> mercury, particularly calomel in fmall dofes, 
has been attended with fome advantage. When any degree 
of inflammation is prefent, blood-letting and cooling regimed 
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will fometimes be neceflary. Eleftriclty, extraCt. hyofcyami, Cataradt. 
flammula Jovis, &c. have likewife been extolled; but after 
thefe or other remedies have failed, the cure muflr depend 
upon a chirurgical operation. For this purpofe two methods 
are in general ufe. The firfk of thefe, and which was prac* 
tifed for a long time before the other, is called couching. It 
is done with a view to allow the rays of light to fall upon 
the retina; and it confifts in removing the lens from its 
capfule, and lodging it in fome part of the vitreous humour, 
where it may be entirely off the axis of the eye, and where ■ 
it is fuppofed, in courfe of time, to diffolve. 

The other method is termed extraction, where, after an 
incifion has been made in the cornea, the lens Is puftied 
through the pupil, and then entirely removed from the eye. 

Each of thefe methods has been much praCtifed, and it is 
ftill a matter of doubt to which we ought to give the pre¬ 
ference, The next circumftance deferving attention is the 
time at which the operation for couching or extracting can 
with mpft propriety be performed. Formerly it was thought 
neceflary to wait till the lens had a certain degree of con¬ 
fiftence, or was become ripe; but no certain marks of fluidity 
or firmnefs have been yet difcovered ; neither indeed is there 
any neceffity for attending particularly to it, as the operation 
may be praCtifed in every period of the difeafe, providing 
the retina be found, the iris have the power of contracting, 
and the cornea be tranfparent. The proper time for the 
operation is when the opacity of the lens is fo confiderable 
as to prevent the patient from follo’wing his ordinary occupa¬ 
tion. When this is not the cafe, or when the patient has 
the ufe of one eye, it ought hot to be performed, as it is 
always attended with fome degree of danger. 

When the operation is to be performed, the following is Method 
the method of doirtg it: And firft, of couching the cataraQ. CO uching 
To guard as much as poffible againft the effects of inflam- the cata- 
mation, the patient Ihould be confined, forfeveral days pre- raft, 
vious to the operation, to a low regimen ; and two or three 
dofes of fome cooling laxative Ihould be given at proper 
intervals. After this he is to be feated with his face to¬ 
wards the light; but funfliine ought to be avoided. Some, 
however, prefer a fide-light both on account of the operator 
and patient. One affiftant is to fupport the head, while 
others fecure the arms. The operator is either to be feated 
with his elbow refting upon a table ; or, which is preferred 
by fome, he ought to ftand, refting his arm upon the fide 
of the patient.' The eye being fixed by the fpeculum 
(fig. 29.), or in fuch a manner as to allow the whole of 
the cornea and a fmall portion of the fclerotic coat to pro¬ 
trude, a couching needle (fig. 31.) is to be held in the right 
hand, in the manner of a writing pen, if the left eye be the 
fubjeCt of operation ; the ring and little fingers are to be 
fupported upon the cheek pr temple of the patient: The 
needle is to be entered in an horizontal direction through 
the fclerotic coat, a little below the axis of the eye, and 
about one fourth of a line behind the edge of the cornea, 
fo as to get entirely behind the iris. If the needle be of 
the flat form, the flat fide ought to be oppofed to the 
Iris, to prevent that fubftance from being wounded. The 
point of the needle is to be carried forwards till it be dif¬ 
covered behind the pupil. The operator is now common¬ 
ly direCied to pufh the point into the lens, and deprefs 
it at once to the bottom of the eye; but in this way the 
lens either burfts through the capfule at an improper place, 
or it carries the capfule with it, tearing it from the parts to 
which it is connected. Inftead of this, the needle ought 
firft. to be puftied into the lens near its under edge, as Dr 
Taylor adviftS, and then carried fome way down into the vi¬ 
treous humour, fo as to clear the way for the lens. It is. 
then to be drawn a little back, and carried to the upper 
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part of die capfule, when, by preffing upon it, the lens, if, 
folid, is to be puihed down by one, or, if fluid, by feveral 
movements, to the bottom of the vitreous humour. It 
fhould then be pufhed downwards and outwards, as Mr 
Bell direfts, fb as to leave it in the under and outer fide of 
the eye ; where, in cafe it fhould rife, the paflage c£ the light 
would be little obftrufted. The needle is then to be with¬ 
drawn, the fpeculum removed, and the eyelids clofed ; and 
a comprefs foaked in a faturnine folution is to be applied 
over them. Mr Pellier's method is to cover each eye with 
a linen bag half filled with fine wool, applied dry and fixed 
to a circular bandage of linen parted round the forehead : 
the whole is retained by a triangular napkin. The patient 
is then to be laid in bed, upon his back, with his head very 
little raifed ; and to be kept in this fituation for about a 
week in a dark room. Unlefs he be of a weakly habit, he 
ought to be bled at the neck, or leeched at the temple, a 
few hours after the operation. He fhould be kept upon 
low diet, and get fmall dofes of opiates frequently repeated. 
His belly fhould be kept moderately open by gentle pur¬ 
gatives. The dreffings fhould not be removed till inflam¬ 
mation is an lead fo far gone that no danger will arife from 
uncovering the eye, which may generally be about the eighth 
or tenth day. Sometimes the patient perceives light im¬ 
mediately on the dreffings being removed, but more frequent¬ 
ly not till fome time after. 

Upon removing the dreffings, if the cataraCt has again 
got back to the axis of the eye, a repetition of the opera¬ 
tion may become neceflary. Some time, however, after the 
inflammatory lymptoms are gone, fhould be allowed to 
elapfe before any other operation is again attempted ; for 
the cataradf frequently diflblves, providing the aqueous hu¬ 
mour get free accefs to it. Mr Pott fometimes, when he 
found the cataraCt to be of the mixed kind, did not attempt 
deprefljoB, but contented himfelf with a free laceration of 
the capfule ; in which cafes the lens hardly ever f.iiled of 
diflblving fo entirely as not to leave thefmalleft veftige of a 
cataraif. When the operation is to be pet formed upon the 
right eye, the ltraight needle mull either be uled by the 
left hand, or the operator mult place himfelf behind the pa¬ 
tient. A needle (fig. 32.) has been contrived, however, 
with a large curve, by which the operation may be readily 
peiformed with the right hand, while the fuigeon is placed 
before the patient ; only the needle is entered towards the 
inner, inftead of the outer, angle of the eye. 

The firft hint of extracting the lens feems to have been 
fuggefted by Mr Petit, who propofed to open the cornea 
and extraCl the lens when it was forced into the anterior 
chamber cf the eye either by external violence or acci¬ 
dentally in couching. At firff it was confidered as a 
dangerous operation, and was feldom praCtifed till ab ,ut the 
year 1737, when Mr Daviel propofed and praClifed extrac¬ 
tion in prefe’ence to couching. The operation is now per¬ 
formed in the following manner: The patient and operator 
being placed, and the eye fixed in the fame manner as for 
couching, the fpeculum, when the operation is to be done 
upon the left eye, is to be held in the left hand of the 
operator. It is neceflary to make as much preflure as 
will fecure without hurting the eye. Neither ought 
the cornea to be prefled too near the iris, left the lat¬ 
ter be wounded. The operator row takes the knife (fig. 
33.), and holds it in the fame way as he does the needle for 
couching ; he then enters the point 'fit with the edge under- 
moft into the cornea about the diftance ofhnlf a line from its 
connection with the fclerotic coat, and as high as the centre 
cf the pupil; he is then to pafs it acrofs the pypil to the in¬ 
ner angle in an horizontal direction, keeping the edge a little 
outwards to prevent the iris from being cut; the point is 
Von. XVIII. 


then to be pufhed through oppofite to where it entered; CituraC 1 . 
the under half of the cornea is next to be cut, and at the 
fame diftance from the fclerotics with the parts at which 
the point of the knife went into and came out from the 
eye. 

In cutting the under half of the cornea the prefliire of 
the fpeculum upon the eye fhould be gradually lelfened ; 
for if the eye be too much comprefled, the aqueous hu¬ 
mour, with the cataraCt and part of the vitreous hu¬ 
mour, are apt to be forced fuddenly out immediately 
after the incifion is made. The operator then takes a 
flat probe, and raifes the flap made in the cornea, while 
he paff&s the fame inflrument, or another probe (fig. 34.), 
rough at the extremity, cautioufly through the pupil, to 
fcratch an opening in the capfule of the lens. This being 
done, the eye fhould be fhaded till the lens be extracted, Of 
the eyelids are to be fhut to allow the pupil to be dilated 
as much as poflible ; and while in this fituation, if a gentle 
prefliire be made upon the eyeball at either the upper or 
under edge of the orbit, the cataraCt will pafs through 
the pupil more readily than it would do when the eyelids 
are open. 

If the lens cannot be eafily pufhed through the opening 
of the cornea, no violent force fhould be ufed, for this would 
tend much to increafe the inflammation. The opening 
fnould be enlarged, fo as to allow the lens to pafs out more 
freely. When the cataraCt does not come out entire, or 
■when it is found to adhere to the contiguous parts, the 
end of a fmall fiat probe, or a fcoop (fig. 35.), is to 
be introduced, to remove any detached pieces or adhe- 
fions that may be prefent. The iris fometimes either pro¬ 
jects too much into the anterior chamber, or is pufhed out 
through the opening of the cornea. When this happens, 
it is to be returned to its natural fituation by means of the 
probe already mentioned. Sometimes the opacity is not in 
the body of the lens, but entirely in the capfule which con¬ 
tains it. The extraction of the lens alone would here 
anfwer no ufeful purpofe. Some practitioners attempt to 
extract, firft the lens, and then the capfule by forceps ; others, 
the lens and capfule entire. Thofe who have had much 
practice in this branch of -furgery, as Pellier, fay they find * 

fuch a method practicable ; but others think it better to 
triift entirely to time and a cooling regimen for the cure, 
which, in fome inftances, has taken place. When the ope¬ 
ration is to be performed on the light eye, the operator is 
either to ufe the left hand, to take his ftation behind the pa¬ 
tient, or to employ a crooked knife (fig. 36.) itg 

After the operation is finifhed, the eyelids are to be fliut. Treatment 
and the fame treatment obferved as in couching. When “ ter t ? lc 
the operation fucceeds, the wound in the cornea is generally t T cratlon ’' 
healed in little more than eight or ten days ; but previous 
to this time, the eye ought not to be examined ; and even 
then it fhould only be done in a dull light, otherwife it 
may fuffer confiderably from the irritation which a ftrong 
light might occafion. When the eye is to be examined, if 
the eyelids be found adhering together, they ought to be 
wafhed with fome gentle aftringent. With this the eye 
ought alfo to be frequently walked afterwards, by which 
it will gradually recover ftrengtb and fight. About the 
end of the third week the dreffing may be entirely re¬ 
moved, and a piece of green Ink put over the eyes as a 
fliade ; and if every thing has fucceaded, the patient may 
generally go out after a month from the time at which the 
operation was performed. 

It fometimes happens, that in extracting the lens a por 
tion of the vitreous humour is evacuated. This does not 
in general prevent the fuccefs of the operation. The eye 
foon begins to fill again, and in the courfe of two or three 

S weeks 
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r.:rub weeks it is for the moft part as large as it was previous to 
aciryma- (.he operation. Whether this be owing to a renewal of the 
vitreous humour, or merely an aqueous fecretion, is not 
yet determined ; though the latter circumftance is generally 
fuppofed. 

Chap. XIV. Of Fijlula Lachrymalls. 

By this difeafe is properly underftood a finuous ulcer of the 
lachrymal fac or duCt with callous edges, though every ob¬ 
ftruCtion of this paiTage is commonly called fijlula lachry- 
t ^ ranis. 

Symptoms The and moft fimple date of the difeafe is that term- 
of the air- ed a dropfy of the lachrymal fac. The fymptoms are, a tu- 
eafe in its mor between the inner cornea of the eye and fide of the 
lorni^Hjde nofe. This difappears by preflure, the tears mixed with 
mucus palling partly into the nofe, but chiefly back upon 
•the eye and over the cheek. 

This ftate of the difeafe is what the French have called 
the hcrtila, or hydrops Jacculi lachrymalls. It is frequently 
met with in children who have been rickety, or are fubjeCt 
to glandular obftruCtions: and in this ftate it fometimes re¬ 
mains for feveral years, fubjeCt to little alterations, as the 
health or habit fhall happen to vary, the facculus being 
fometimes more, fometimes lefs full and troublefome ; the 
contents which are prefted out are fometimes more, fome¬ 
times lefs cloudy; and now andthen the difeafe is attended 
with a flight ophthalmy, or an inflammation of the eyelids, 
"but which, by common care, is eafily removed. If the fac- 
-culus be not much dilated, the difcharge fmall, and produ¬ 
ced only'by preflure, the chief inconveniences are the weep¬ 
ing eye, and the gumming together of the lids after fleep- 
ing : but thefe, by being attended to, may be kept from 
being very troublefome; and if the difeafe makes no fur¬ 
ther progrefs, may be fo regulated as to render any more 
painful procefs totally unneceflary. If the dilatation be con- 
fiderable, the fwelling is more vifible, and the quantity of 
fluid is larger; it is alfo in this ftate more frequently mixed 
and cloudy, and more troublefome, from the more frequent 
neceffity of emptying the bag ; but if the patient be an adult, 
it may, even in this more dilated ftate of it, be kept from be¬ 
ing very inconvenient. 

If an inflammation comes on, the tumor is thereby confi- 
derably increafed, the difcharge is larger, as well during 
lleep as upon preflure ; the fkin covering it lofes its natural 
whitenels and foftnefs, becomes hard, and acquires an infla¬ 
med rednefs, and with the tears a mixture of fometbing, 
which in colour refembles matter, is difcharged, efpecially if 
the preflure be made with any force, or continued for any 
time. 

When the parts are in this ftate, the contents of the bag 
have fo much the appearance of purulent matter that they 
are now generally confldered as fuch, though Mr Pott and 
feveral others, have been of a different opinion, confidering 
the fluid as merely mucus under a different form ; allowing, 
however, that pus is fometimes difcharged. If the punCta 
lachrymalia be naturally large and open, and the inflamma¬ 
tion confined to the furface of the fac, its contents will pafs 
a4I off pretty freely, and the Ikin will'remain entire, 

in its ad- But when the fkin covering the lachrymal bag has been 
vanced for the time inflamed, or fubjeCt -to frequently returning 

ttate. inflammations, it moft commonly happens that the punCta 

lachrymalia are affeCted by it, and the fluid, not having an 
opportunity of pafling off through them, diftends the infla¬ 
med fkin ; fo that at la ft it becomes floughy, burfts exter¬ 
nally, and forms an opening in the moft prominent part of 
the tumor, at which the tears and matter contained in it 
are difcharged. When the opening thus formed is fmall, it 


commonly heals again in a few days, but it burfts as foon as Fiftula 
a confiderable quantity of this fluid is collected } and it conti- Lachrym** 
nues thus to colled and burft alternately, till the opening be- * ls - 
comes fufficiently large to prevent any farther collection. This 
ftate of the diforder exhibits exactly the appearances of a fi¬ 
nuous ulcer, with callous, and fometimes with ret' rted edges; 
and this ftage forms properly the real fiftula lachrymalis. 

Tears, mucus, and purulent matter, are now abundantly dif¬ 
charged from the fore. When the bone-beneath is found, 
this difcharge is feldom either acrid or offenfive. to the fmell, 
for the opening being in general in the under part oi the 
tumor, the matter is readily evacuated ; but when any of the 
contiguous bones are carious, they are not only found to be 
fo by the introduction of a probe, but by the appearance, 
fmell, and effects of the matter upon the neighbouring parts. 

In this cafe it is thin, fetid, and commonly fo acrid ao to fret 
and corrode the integuments moft contiguous to the ulcer ; 
and when the diforder is connected with fcrophula or with 
lues venerea, which is by no means an unfrequent occur, 
rence, the difcharge and appearance of the fore will w.ry 
according as-it happens to be combined with one or other 
of thefe difeafes. m 

From what has been faid, we may divide this difeafe into Jj 1 ? difeafe 
four general heads or ftates, under which all its more minute ^four 
diftinCtions may be comprehended. The firft conlifts in a ft a g CSi 
fimple dilatation of the facculus and obftruCtion of the natal 
duCt, difcharging, upon preflure, a fluid either quite clear or a 
little cloudy; the fkin covering the bag being entire .and 
perfeCHy free from inflammation. In the fecond, the tumor 
is fomewhat larger; the fkin which covers it is in an infla¬ 
med ftate, but entire; and the difcharge made through the 
punCta lachrymalia is of a pale yellow or purulent colour. In 
the third, the fkin covering the facculus is become floughy, 
and burfts; by which means the dwelling is in fome meafure 
lefiened : but the matter which, while the fkin was entire, 
ufed to be prefled out through the punCta lachrymalia now 
difcharges itfelf through the new aperture. The duCtus 
ad nares, both in this and the preceding ftate, are not other- 
wife difeafed than by the thickening of its lining. In the 
fourth, the paflage from the facculus lachrymalis into the 
nofe is totally obliterated, the infide of the former being either 
ulcerated or filled up with a fungus, and attended fometimes 
with a caries of the bone underneath. 223 

In the firft and moft fimple ftate of the difeafe, viz. that Treatment 
of mere obftruClion without inflammation, much pains have the 
been taken to reftore the parts to their natural ftate and ufe, r 
without making any wound or divifion at all. The intro¬ 
duction of a probe, the injection of aftringent fluids, and a 
conftant compreffion made on the outiide of the facculus in 
the corner of the eye, are the principal means hy which this 
has been attempted. 

Several years ago, M. Anel made a probe (fig. 37.) M ^lnd’% 
offofmalla fize as to be capable of pafling from the eye-probe and 
lid into the nofe, being introduced at one of the punCta fyringe. 
lachrymalia, and pafling through the facculus and duCt; 
with which probe he propofed to break through any 
fmall obftruCtion which might be found in its paflage. 

He alfo invented a fyringe (fig. 38.), the pipe of which 
is fmall enough to enter one of the punCta, and thus furnifh- 
es an opportunity of injecting a liquor into the facculus and 
duCt; and with thefe two inftruments he pretended to be able 
to cure the difeale whenever it confided in obftruCtion merely, 
and the difcharge was not much difcoloured. The firft of 
thefe, viz. the paflage of a fmall probe through the pu .Cta, 223 
has a plaufible appearance ; but will, upon trial, be found ofllttle 
very unequal t0 the talk -afligned : the very fmall fize of it, u e ‘ 
its neceftary flexibility, and the very little refiftance it is ca¬ 
pable of making, are manifeft deficiencies in the inftru- 

mentj 
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Fiftula- ment; the quick fen Cation in the lining of the fac and duCt, 
Lachryma- an d fl s difeafed date are great objections on the tide of the 
* 13 ' ^ parts, fuppofing it were capable of anfwering any valuable 
end, which it moil certainly is not. 

That the palling a fine probe from one of the punCta la- 
chrymalia into the nofe is very practicable, is known from 
experience ; but the pain it gives, and the inflammation it 
often excites, are much greater than any benefit which does 
or can arife from it. It is faid that the principal ufe of this 
probe is to clear the little duCts leading from the punCta into 
the facculus, and the obftruCtion of thole duCts is often men¬ 
tioned as a part of this difeaie. Hence one would be led to 
fuppofe that it was a circumilance which frequently occur¬ 
red ; whereas it is fddom, if ever, met with. Nor, even if 
it did happen, could it ever produce the difeafe in queifion; 
the principal characterise of which is a diicharge into the 
inner corner of the eye upon preffuie made in the angle. 

The fyringe, if uied judicioufly while the diieaie is re¬ 
cent, the fac very little dilated, and the mucus pei icctly clear, 
will fometimes be found ferviceable ; it gives no pain ; and a 
few trials render the ufe of it by no means troublefome. There 
is very little occalion, however, to take much trouble, or to 
put the patient to fo much uneaiinefs; for if the lac be emp¬ 
tied by compreflion, if the liquor which was to have been 
injected be applied to the punCta, they will abforb it as rea- 
dily as the fluid which naturally palfes through them. 

Screw in- Fabiicius ab Aquapendente invented an inftrument, 
vented by which was fo contrived as by means of a ferew to make a 
Fabricius prelfure externally on the lachrymal bag ; from the ufe of 
^ w h' c h> he fays, his patients received much benefit. This 
F ’ inftrument has been conliderably improved by iate practition¬ 
ers, and is ftiil recommended as very ufefiul. See fig. 39. 

All the good that can be obtained by comprefs and ban¬ 
dage, this lcrew is capable of procuring ; but it is alfo fub- 
jeCt to all the fame inconveniences, arifing from the impoffibi* 
lity of determining exactly the due degree of prelfure : for if it 
be fo great as to bring the fides of the upper part of the fac 
into contaCl, all communication between it and the punCta will 
be thereby flopped; if it be but flight, the accumulation will 
not be prevented ; nor does it in either cafe conuibute to the 
removal of the obftruCtion in the nafal duCt, the primary 
and original caufe of the dileafe. If the curative intention 
was to procure an union of the fides ot the facculus, as in 
the cafe of parts feparated from each other by the forma¬ 
tion of matter or floughs, and the preffuie could be made 
uniformly and conftantly, polfibly it mi fit be fo managed 
as to aulwer a valuable puipofe; but as that is not the in¬ 
tention, the preliure, whether made by an inftrument or by 
a common roller and comprefs, contributes little or nothing 
toward a cure. 

When die difeafe is only beginning to form, if the la¬ 
chrymal fac be frequently prelied with the finger, the con¬ 
tents of it will be difeharged before they become acnti, and 
the complaint, though leldom to be cured in this manner, 
may be lometimes endured without any other abidance. 
Treatment ^ ut w ^ ien l ^ e diieaie has advanced fo lur as to be in a date 
during the of inflammation, confiderable relief may be obtained from 
iViond and: fuch remedies as are tound to be uletul 111 Inflammatory ar- 
thirdftages. feCtions of other parts of the body, as blood-letting, laxa¬ 
tives, and low diet, together with faturnine applications to 
the parts affeCted. But when tliefe rail, and it is found that 
the paiiage ot the tears to the note is completely oburucted, 
as the matter, if it does not burlt outwaruiy, may be in dan¬ 
ger of corroding tire bone underneath, a dirterent practice is 
to be followed. 

In this, date, an opening in the upper part 0/ the facculus 
lachrymalis becomes in general abfolutely necelfary ; ana as 
a wound made by a knife leaves a much led cilVgttt'.tlicfcar 
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than that which neceffarily follows the burli ng f " ir 

one being a mere Ample divifior, the other a his offtib- aC j 1 .^ 
fiance; it will always be found belt to anticipate the acci- 
dent of burfting, by making the opening as foon as the inte¬ 
guments are in fuch a (late as to threaten it. 

For making this incifion, authors have been very pai- 
ticular in their directions with regard to its place, m inner, 
and form. But all that the furgeon need obferve is, to take 
care to keep the knife at a proper aiftauce irom the junc¬ 
ture of the palpebrae, to begin the incifion a very little above 
a line drawn from that juncture toward the nofe, and to 
continue it downward fo as to lay the lac completely open ; 
and the beft inftrument to make it with is a lcalpel of the 
common form, but of afmall live. If the facculus be alrea¬ 
dy burft, the place of opening is determined ; and the ori¬ 
fice may be enlarged with a knife, or dilated. 

The incifion being made, the contents of the tumor fliould 
be moderately preifed out; after which, fome practitioners, 
advile that the nafal duct Ihould be fearched for by means of 
a probe ; and if found, that a piece of catgut, b tigie, cv 
lead, fhould be introduced, and kept there, it.- edge being 
bent a little downwards till the fides of the duCt are lkinr-e -1 
over and healed. In the mean time, the fore is to be dreifed 
with fimple pledgets of wax and oil, which are to be retain¬ 
ed by means of adliefive plafter. As foon as the paiiage ot 
the tears into the nofe is fufficiently fecured, the iubliance 
which has been left in it is to be withdrawn, and the wound 
healed. 228 

The laft (late of this diforder is that in which the natural During the 
paffage from the facculus to the nofe is fo difeafed as to be ft a S e> 
quite obliterated, or in which the bones are fometimes found 
to be carious. The methods hitherto deferibed have all 
been calculated to preferve the natural palfage, and to 
drive the lachrymal fluid again through it. In this attempt 
they are fometimes fuccefsful; but when every tiial for dif- 
covering the nafal duCt has been unfuccefsful, recourfe mud Method of 
be had to an artificial opening for the tears. In performing m king an 
this part of the operation, the patient Ihould be feated op. ar l^ c ! a |a 
pofite to a window, with his head fupported by an affif- n a u ' 
tant. The furgeon is to place himfelf immediately be¬ 
fore him, either in a fitting or Handing poiture. The 
tanula of the trocar (fig. 4.0.) is now' to be introduced 
to the under and back part of the lachrymal fac, and held 
with one hand, while the ftilette is to be palled into it 
by the other, in a direction obliquely downwards and in¬ 
wards, between the two fpongy bones, till it reach the ca¬ 
vity of the nofe, which will be known by fome bloody mu¬ 
cus palling out at the noftril. As foon as the inftrument 
has penetrated the nofe, the opening Ihould be made fuffi- 
ciently large; then the ftilette Ihould be withdrawn, and 
a bit of catgut or bougie, or what is more clear,ly and con¬ 
venient, a leaden probe, is to be introduced, and die canula 
removed. One end of the probe ought to remain in the 
nofe, and the other bent in fuch a way a-, to hang over the 
edge of the wound, and at the fame time be in no danger of 
coming out. The foie is now to be cr voted with a pledget 
of lint fpread with emollient ointmert, and the v heic're-. 
tained with adhelive plafler. The probe mutt be removed 
every day or two, fo as to allow it and the paffage to 
cleaned; and at each dieffing feme ailringcnt injection 
ihould be thrown in, when the parts are to be dreiled as at 
fir ft. Several weeks wifi commonly be necelfary for tender¬ 
ing the palfage perfectly callous; but this mull depend 
much upon the ftate of the farts, as well as the conltdu- 
tionof the p.flient. 

After the palfage is become fufijrirntly caibrs, the JreB „ 
fings and probe are to be withdrawn, and the parts cleared 
from any mucus with which they maybe Ruffed.' fine 
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l achr' 1 ' 1 ^ es [ ‘ le VV0lUK, > now already fufficiently contradled, are 
li? IU '" t0 together, and covered with Tome adhefive plafter. 

w—v—If this be ineffectual, the vveund is to be touched with cauf- 
tic, when the cure will generally be quickly completed. 
To give tone to the parts, moderate preffure fhould fre¬ 
quently be made upon the fac, either by the patient’s finger 
or by the machine already mentioned, and this fhould be 
continued for a confiderable time. Sometimes the difeafe 
returns after a cure has been made, owing to difeafes of the 
confthution, carious bone contiguous to the fore, or fome- 
tirr.es too fmall an opening having been formed. In this 
cafe a canula of gold, filver, or lead, is fometimes introdu¬ 
ced into the artificial paffage, and the fkin healed over it t 
by which means the paffage will afterwards remain com¬ 
pletely open, and no difeafe of the conftitution can everaffedfc 
it. We fhall deferibe Mr Pellier’s method of performing 
3 3 ° this operation,who has made feveral improvements on it. 
tier’s me- r ^ le patient is to be ieated, and his head property fup- 
thod of L ported by an affiftant; then the fac is to be laid freely open 
performing at its inferior part ; the rtafal dudl is to be fearcbed for with 
this opera- a firm probe, or with a conduftcr (fig. 41.) made for the 
purpofe; and Pellicr afferts that he never fails in finding it. 
As foon as this is difeovered, a conical tube (fig. 42.) 
with a projection at the top, and another in the middle 
for fecuring it in its place,' mull be put upon the con- 
dudtor, previoufly furnilhed with a compreffbr (fig. 43.), 
and it fhould be of fuch a fize that the condudtor may fit it 
cxadlly. The point of the condudtor is now to be paffed 
into the lachrymal dudl; and being pufhed in till it reaches 
the noftril, which may be known either by inferting a piobe 
into it, or by a few drops of blood falling from the nofe, 
ihe condudtor is to he withdrawn; leaving the corrlpreffor 
upon the brim of the canula, which muft be firmly preffed 
down with the left hand, while the conductor is removed 
with'the other. This being dorie, the compreffbr muft next 
be taken out; and to difeover whether the canula be at a 
proper depth, a little milk or water fhould be injected thro’ 
it. If the injection pafs, it will fhow that the canula is pro¬ 
perly placed. If, on the contrary, any obftrudfion occur, 
there will be reafon to fufpedt that it is already pufhed too 
far, and that it preffes againft the os fpongioium inferius; 
in which cafe the canula muft be withdrawn, fhortened, and 
reintroduced as before. 

The fore ought to be kept open for eight or ten days 
after the operation with foft lint fpread with emollient oint¬ 
ment, and the whole covered with a comprefs of foft li¬ 
nen fecured with a bandage. An injedtion of milk and wa¬ 
ter fhould be daily paffed through the canula ; and as foon 
as the fore looks clean and healthy, the dreffings fhould be 
entirely removed, and a piece of court plafter laid over it. 
In this ftate it is to be left to heal; but the plafter muft be 
renewed, if matter appear to form beneath it. Ey this me¬ 
thod Mr Pellier finds, that fiftuia lachrymalis, not depending 
upon difeafes of the contiguous bones or of the conftitution, 
may commonly be completely cured in two or three weeks,, 
v.hich, by the ufual pradlice,. might require feveral months. 

Chap. XV. Of Ajfe&ions of the Nofe * 

Sect. I. Of Hemorrhagies from the Nofe - 

When the means mentioned for this complaint in the ar¬ 
ticle Medicine have failed,'recourfe muft be had to com- 
preffion. Doffils of lint introduced into the noftrils are 
ibmetimes effedtual; or the gut of fome fmall animal, tied 
at one end, then introduced by a probe into the nofe as far 
as the pharinx, and filled with cold water, or that and vine- 
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gar, and fecured by a ligature, by adapting ilfelf to all the Afftnftiont 
parts, and preffing equally on them, has been attended with f '; fte 
advantage. When thefe remedies likewife fail in their ef- 
fedt, a piece of catgut or wire may be introduced through 
the nofe into the throat, and brought out at the mouth; a 
piece of fponge, or a bolfter of lint of a fize fufficient to fill 
the back-part of the noflril, is then to be fixed to it j the 
fponge is next to be drawn back and properly applied. An¬ 
other is ro be applied to the anterior part of the noftril and 
fecured. The fame may be done to the other noflril, if it 
be neceffary ; or the fponge may be of fuch a fize as to fill- 
the ends of both noftrils at the fame time. By this con¬ 
trivance the blood not finding an outlet, will foon coagulate, 
and prevent any farther evacuation. 

Sect. II. OfOrurna. 

By this is underftood an ulceration within the nofe, which 
may be occafioned by external violence, by expofure to cold, 
by irritating iubftances, or by whatever produces inflamma¬ 
tion in the membrane lining the noftrils. Sometimes it 
arifes from venereal infedtion ; and in this cafe the diff 
charge becomes fo acrid as to corrode, and produce caries in 
the bones of die nofe. When the difeafe is local, and not 
depending upon any conftitutional affedtion, aftringent folu- 
tions are found to be the moft ufeful, fuch as a decodtion of 
bark or that mixed with alum. Dofiils of lint dipped in 
thefe are to be introduced into the noftrils three or four 
times a-day, or fome prefer the injedtion of fuch fluids by 
means of a fyringe as being more effedtual. If ftronger 
aftringents be neceffary, a folution of ftyptic powder ought 
to be ufed. At bed-time an ointment prepared with z ne 
or with lapis calamiaaris ought likewife to be applied. Up¬ 
on fome occafions the application of a blifter to the temple 
has cured the difeafe. 

Inftances, however, occur, where the dlfcharge is occa¬ 
fioned by a colledlion of matter within the antrum maxillare 
and then it is apt to refill every effort till a proper outlet be 
given to it. 

When the complaint is owing to venereal infedtion, the 
primary difeafe is to be attended to, and mercurial prepara¬ 
tions are to be applied to tlie part ; but when the bones are 
carious, till thefe are removed we need neither expedl that 
the diicharge will ceafe, nor the difeafe be otherwife com¬ 
pletely cured. 

Sect. III. Of Imperforated NeflrUs. 

Sometimes the noftrils are in part or entirely obliterated. 

This may be owing to burns ; fmall.pox ; different kinds of 
fores, efpecially thefe of a venereal nature ; and fometimes 
it is the effedt of original conformation, for it has been ob- 
ferved in new-born children. 

When any opening appears in the obftrudted noftril, it 
may be readily dilated by the introdudlion of a furrowed' 
probe, and then cutting upon it in the courfe of the adbe- 
ftont but when no paffage appears,the operator muft en¬ 
deavour, by means of a fcalpel, to difeover one of the nof¬ 
trils ; and when difeovered, it muft be enlarged by a direc¬ 
tor and biftoury, as in the former cafe. The other noftril is 
to be treated in the fame manner. After the openings are 
foismedj they might be preferved of a proper fize by the in¬ 
trodudlion of doflils of lint, which fhould be frequently 
cleaned or renewed ; but metallic tubes anfwer the purpofe 
better, and allow the patient to breathe freely through them 
till a cure be performed. Previous to their introdudlion, 
they ought to be covered with foft leather fpread with emol¬ 
lient ointment, and retained till the fores are completely 
healed.. 
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Chap. XVI. OfAffcQ'v.r.s of the Mouth and Threat. 

Sect. I. Of the Divtfon of the Parotid Duel. 

When the parotid dufl is divided, the faliva which it 
tranfmits paffes over the cheek inftead of going into the ca¬ 
vity of the mouth. 

When the furgeon is called to a recent divifion of the 
dud, he ought to lay the divided ends of it as exactly to¬ 
gether as poffible, and retain them in their fituation till 
they are united, by adhefive platters, or by the twilled future 
if there be confiderable retraflion of the parts. But when 
the portion of the dud next the mouth i= entirely oblitera¬ 
ted, an artificial pafl’age muff be made into the mouth, and 
an union formed between the opening and that part of the 
duel which proceeds from the parotid gland. The artificial 
pailage ought to be as much as poffible in the direction 
of the natural dud. For this purpofe a perforation of 
a proper fize is to be made obliquely into the mouth 
with the torcar (fig 44.), from the fide of the wound 
exadly oppoiite and contiguous to the under extrenjjty 
of the upper portion of the dud ; and then a piece of 
leaden probe of the fize of the perforator fliould be in¬ 
troduced by means of the cannla, and be kept in the cheek 
till the fides of the opening become callous ; when the lead 
being withdrawn, the extremities of the artificial and natu¬ 
ral duds are to be brought into contad, and retained there 
by adhefive plafter till tire cure is completed. Another method 
has, in a lew inllances, been followed by Mr Batta (fee his 
Syjlem of Surgery), of introducing one end of a bit of catgut 
into the artificial opening, and bringing it out at the mouth, 
while the other is introduced a little way into the extremity 
of the natural dud, and retained by adhefive plafler till the 
wound is healed. Whichever way the operation is done, 
the patient fliould live upon fpoon-meat, and make as little 
motion as poffible with his lips or jaws. 

Sect. II. Of the Hart lip. 

The hare-lip is a fiffute in the upper lip, very feldom in the 
under one. It is attended with want of fubflance, and has its 
name from a rcfemb.ance to the lip of a hare. In general 
it is only a iimple fiffure, though fometimes it is double ; in 
which cafe it renders a cure more difficult to be executed. 
There are many lips where the want of fubflance is fo great, 
that the edges of the fiifure cannot be brought together,, cr 
at lealt where they can but juft tomb, and then the attempt 
Ihould be forborne. It is likewife improper in infants, and 
ought not to be performed till feveral months after they 
have been weaned, when they wiil haveacquired more ftrength 
to undergo the operation, and will be lefs liable to be at¬ 
tacked with bowel complaints, which frequently make them 
cry at an earlier period of infancy. 

In p;oceedingto the operation, the patient, if a child, 
fhould be f'ecured upon a perfon’s knee, or rather perhaps 
upon a table; but if an adult, he is to be feated upon a 
chair, in a j roper light. The frsenum connecting the gums 
to the upper l ; p is to be divided ; if a fore-tooth project fo 
much as to prevent the parts from being brought properly 
together, it is to be extracted ; or when the fiifure runs 
through the bones of ti.c palate, it a fmall portion of the bone 
project, this mud be removed. Matters being fo far ad- 
jufled, the operator is to lay hold of rne fide of die fiffure 
between the thumb and fore-finger, or between the forceps 
(fig. 45.), dun a pair c.f fhirp and very flrong feiffars 
(fig 46.), or with a fcalpel, to cut off a thin portion of the 
lip, and to repeat the fame tiling upon the other fide of the 
fiffure, fo as to render the whole edges of the fiifure completely 
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raw ; by which, if the operation be properly performed, a piece AST- dlions 
will befeparated in foim like an inverted V. After the in- 
cifions have been made, die veffels fhould be allowed to bleed 
freely to prevent inflammation ; and when the bleeding has 
ceafed, the fideS of the wound are to be brought accurately 
together, and kept in that date by the twilled future. The 
firfl pin ought to be as near as poffible to the under edge c f 
the lip ; another is to be inferted near the upper angle p 
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il generally be 


and if the patient be an adult, a third pin 
neceffary, half way between the other two. In palling them, 
they ought to go rather deeper than half through the lip, 
that the edges of the wound may be kept properly in 
contadt. An affillarrt now keeps the parts together, 
while the operator aj plies a firm waxed ligature fuff to 
the under pin j and having made three or four turns with 
it in the form of an eight figure (fig. 47.), it fhould then be* 
carried about the fecond, and in a fimilar way about the 
third, care being taken that the thread be drawn of a pro¬ 
per tightnefs. After the ligature is fecured, a piece of lint, 
covered with fome mucilage, ihould be laid over the wound 
to protect it from the air; and this is commonly all the 
bandage neceffary. When, however, from a great want of 
fubflance, the retraflion has been confiderable, fome advan¬ 
tage is derived from the ufe of adhefive plaflers applied to 
the cheeks and tied between the pins. During the time of 
the cure the patient fhould be fed upon fpoon-meat, and 
prevented from making any exertion with the lips, otherwifi? 
the cure might be confiderably retarded. At the end of 
five or fix days the pins may be taken out, wheu the parts 
will commonly be found completely united. 

In the cafe of a double hare-lip, the operation fhould be 
firfl done upon one fiffure; and when a cure is completed, 
there, it may be done fafely upon the other. 

Sect. III. Of Extirpation of Cancerous Lipi. 

The under lip is much more frequently attacked with; 
cancer than the upper,, or indeed than any other parr of the. 
body : And as little dependence is to be placed upon exter¬ 
nal applications or internal remedies, recourfe muff be had. 
to the knife as the only certain method of cure. 

When the difeafe lias not attacked any confiderable part- 
of the lip, the difeafed part is to be cut out, and the wound- 
cured by the twilled future. The operation ought there¬ 
fore to be performed early, to allow the parts to be brought 
properly together. The general ffeps of the operation are 
nearly the lame as in the operation for hare lip, and there¬ 
fore need not be repeated. It is only to be obferved, that 
all the difeafed parts are to be removed, taking care to make: 
the cut in fuch a way as will mi ff readily admit 1 f the twill- 
ed or hare-lip futme. When the parts can be brought to¬ 
gether, the lip, will have nearly the fame appearance as in 
the operation for hare-lip ; but wheu the difeafe fpreads 
over a confiderable part of the l:p, foas to prevent the found 
parts from being un.-csd after the difeafed parts have been; 
removed, all that can be done is to remove the part affeCted,, 
fecure the bleeding veffels, and drefs the fore like any other 
recent wound. 

Sect. IV. OfAJeclions of the Teeth.. 

Ik den tut on the gums in flame and fwell about the parts Destines*, 
where the teeth are afterwards to appear ; the child is con¬ 
tinually rubbing the gums with its finger ; the faliva is com¬ 
monly increafed in quantity, though fometimes the contrary 
happens; fometimes the bowels are remarkably coftive though, 
more frequently the reverfe : there is generally quick pulfe, 
with heat, and other fymptoms of feve>; and on fome 
eccafions tneie fymptoms are attended with convalfions. 

The means found tp be mod ufeful. here are fuch as 

are 



SURGERY. Chap. XVI. 


Affc&ions are mod effectual in allaying irritation; as opiates, blif- 
of the ters, and efpecially warm-bathing. When thefe fail, cut- 
ting the gum by means of a fleme (fig. 48.), over the 
approaching tooth, is frequently found to remove every 
fymptom ; but this ought to be done earlier than it com¬ 
monly is to have the full effedh Whenever the fymptoms 
give reafon to think that a tooth is approaching, the gums 
ihould be cut freely over that part where the teeth may be 
firfl expefled. When the fymptoms recur, the operation 
fhould be repeated. A crucial incifion is attended with dill 
more efiedt; and the bleeding which afterwards takes place 
is of confiderable fervice. The incifion fhould always be 
carried as far as the tooth, which ought to be fomewhat ex- 
pofed ; and when plroperly done, is frequently followed with 
immediate relief. Sometimes the fame kind of fymptoms 
attend the cutting of the fecond fet particularly of the 
dentes fapientise. When this is owing to the thiclsnefs of 
the gums, beatifying gives the greateft relief; but fometimes 
it is for want of room in the jaw, and then the tooth fhould 
be drawn. 

tlerange- Derangement of the teeth happens more frequently in 
tnent of the the fecond than in the firft fet, and more commonly in the 
teeth. fore than ill the back teeth. This may be owing to the 
firft fet remaining in the jaw after the fecond have appeared. 
Another caufe is a wafte of fpace in the jaw ; and a third 
is a mal-conformation of the teeth, where they are too large 
in proportion to the jaw, and therefore overlope each other. 
The remedy is the fame in each of thefe cafes, viz. to ex- 
tradt the teeth which hand in the way of the red, to allow 
thofe which are out of their place to come into the row, and 
put on a more uniform appearance. 

The ufual method of moving teeth which are out of the 
row is, by fixing them with a ligature to the neareft teeth; 
or the fame thing is done by metallic plates or pieces of 
wire. But thefe methods have not been found fully to an- 
fwer the purpofe intended, though in fome cafes they may 
be ufeful. When one or more front teeth are accidentally 
drawn out of the jaw, they ought to be immediately repla¬ 
ced. When the teeth are broken over or otherwife inju¬ 
red, they may be fupplied with others tranfplanted from the 
jaws of another perfon ; but this can only be done when the 
fockets have been newly emptied, for after inflammation 
comes on it is impradticable. In thefe cafes the inflamma¬ 
tion mull be allowed to fubfide, and then artificial teeth can 
be readily adapted. 

234 When the teeth are loofened by external violence, by falls 
Of loofe an( j blows, or by improper ufe of inftrufnents in pulling difi 

“' tu ' eafed teeth in the neighbourhood of found ones, they may 

again be made tolerably faft by prefling them as firmly as 
poflible into their fockets, and preferving them fo with liga¬ 
tures of catgut, Indian weed, or waxed filk, and keeping 
the patient upon fpoon-meat till they are firm. When loofe 
teeth a- e owing to taptar, nothing will faftea them till the 
caufe be removed 5 and this ought to be done early, other- 
wife it will have no effedl. Frequently the teeth become 
loofe from a fponginefs in the gums, often, but improperly, 
attributed to feurvy. The bell remedy is fcarifying the 
gums deeply, and allowing them to bleed freely-; this Ihould 
be repeated till they are fully faftened. Mild aftringents. as 
tindlure of bark, are here attended with good effe&s, tho’ 
thofe of a ftrong nature will certainly do harm. The mouth 
Ihould be frequently walked with cold water ftrongly im¬ 
pregnated with thefe, and the patient ihould not ule the 
teeth which have been loofe till they become firm again. 
The lorfcning of the teeth in old age cannot be remedied, 
as.it is owing to a wafting of their fockets, from which the 
teeth lofe their fupport. 

The teeth fometimes become yellow or black without 


any adventitious matter being obferved in them ; at other Affefllonj 
times they become foul, and give a taint to the breath, in of the 
confequence of the natural mucus of the mouth, or part of J eet h. 
the food remaining too long about them. The moil fre- 235 
quent caufe of foul teeth is the fubftance called tartar, which Of cleaning 
feems to be a depofition from the laliva, and with which the t ^ le teeth, 
teeth are often almoft entirely incrufted. When this fub¬ 
ftance is allowed to remain, it infinuates itlelf between the 
gums and the teeth, and then gets down upon the jaw in 
fuch a manner as frequently to loofen the teeth. This in¬ 
deed is by far the moll common caufe of loofe teeth, and 
when they have been long covered with this or with any 
other matter, it is feldom they can be cleaned without the 
affiftance of inftruments. But when once they are cleaned, 
they may generally be kept fo by rubbing them with a thin 
piece of foil wood made into a kind of brufh, and dipped 
into white-wine vinegar; after which the mouth is to be 
wafhed with common water. 

When the teeth are to be cleaned by inftruments, the 
operator ought, with a linen cloth or with a glove, to 
prefs againft the points of the teeth, fo as to keep them 
firm in their fockets, with the fingers of the one hand, 
while he cleans them with the neceffary inftruments, 
fig. 51. n° j, 2, 3, 4, 5, held in the other; taking care 
not to ferape them fo hard as to loofen them, or to rub off p ^ ate 
the enamel. This being done, the teeth fhould be rub- CCCCLmH ‘ 
bed over with a fmall brufh, or a piece of fponge dipped in 
a mixture of cream of tartar and Peruvian bark. The fame 
application may he made to the teeth for a few days, after 
which they may be kept clean as already dire&ed. 

The teeth are fometimes covered over with a thin dark 
coloured feurf, which has by fome been miftakefi for a wa¬ 
fting of the enamel, but which is only an extraneous mat¬ 
ter covering it. By perfev-erance this may be cleaned off 
as completely as where the teeth are covered with tartar; 
but it is apt, after fome time, to appear again. When this 
is obferved, the fame operation muff be repeated. 

For the purpofe of applying powders or wafhes to the 
teeth, a brufh or a fponge is commonly employed ; the latter 
is certainly preferable, as being lefs in danger of wearing 
down the enamel, or of feparating the teeth. 

The caufes producing toothach may be, expofure of the * 3 ^ 
nerve of a tooth, by breaking or wafting of the enamel, in- Of tooth- 
flammation in or about the tooth, or from fympatby when ac 
diftant parts are affefted, as the eye, the ear, the ftomach, 
or the uterus, as in time of geftation. After tooLhach has 
once been produced and removed, it is apt to return by ex> 
pofure to cold, by taking hot liquids, by hard bodies preffed 
againft the nerve in the time of chewing, by the ufe of a 
pick-tooth, &c. 

With refpefl to the cure of the difeafe, no rule can be *37 
laid down which will anfwer with certainty upon all occa- Met hodof 
fions. No remedy has yet been difeovered which will at all cure ' 
times even moderate the pain ; relief, however, is frequently 
obtained from acrid fubftances applied to the tooth, fo as 
to deftroy the irritability of the nerves, fuch as opium, fpirit 
of wine, campbire, and effential aromatic oils. When thefe 
fail, blifters behind the ear, or deftroying the nerve by the 
cautious ufe of ftrong acids, or by a red hot wire frequent¬ 
ly applied to the part, have been attended with advantage. 

When a black or mortified fpot appears on a tooth, if it 
be quite fuperficial, it may be removed ; but if it go through 
the thicknefs of the enamel, it will be more adviiable to let 
it remain. 

When a fmall hole breaks out in a touh, particular at¬ 
tention fhould be paid to prevent the admiffi n of air. Tin, 
lead, or gold-leaf, commonly employed for this purpofe, 
fometimes give relief for jnany months, or even years; but 
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Affections at other times are of little advantage, and in ibme inftances 
of the create great pain. Gum-maftich or bees-wax are frequent- 
ly employed, and can be made to fill the cavity of the tooth, 
(till b.tter than metalline fubliances. When Huffing is to 
be employed, it ought to be done in the intervals of the fits 
of tootbach, otherwife it will give great uneafinefin When 
it is to be uled, the whole cavity of the tooth ihould be fill¬ 
ed ; and this is to be done with the inllruments, fig. 52. 

238 n° 1.2.3- 

Methodof When the remedies made ufe of for the removal of tooth- 
extradting ach have failed in their effedf, and it is found that the com- 
the tooth, plaint ft ill continues, it will be necefiary to extract the 
tooth. In doing this, it may be obferved, that all the teeth 
may be pulled to either fide, excepting the dentes fapientix 
of the lower jaw, which ought to be puled outwards, other- 
wife the jaw may be fplintered. As foon as the focket is 
cleared of blood, if the tooth be not much fpoiled, it may 
be immediately replaced, when it will become as ufeful as 


ligature to fix it; but if a ligature be found necefiary, it Boils and 
may be made of threads of fine filk properly waxed. Af- Ex s cre f^”' 
ter the operation is finiffied, the patient ought to avoid C Q® m l s e 
whatever may be in danger of fhaking. the tooth, and this 
is to be attended to till the tooth, is perfedlly fir.m. He 
Ihould all'o guard againit cold and moift air, and live upon 
fpoon-meat. 

Sect. V. Of Boils and Excrefcences of the Gums 4 ^ 

Gum boils may arife from cold or from external violence, Of gum, 
&c. but molt frequently they are the confequence of tooth- k°ds- 
ach. The complaint begins with pain attending a tumor 
on the parts affedted ; by degrees the fide of the face fwells 
confiderably ; the tumor of the gum now begins to point; 
and if it be not opened, it burfls and gives the patient im¬ 
mediate relief. When the boil is owing merely to inflam¬ 
mation after the matter is evacuated, the complaint goes 
off; but when it proceeds from a caries of a tooth, it will 


before. It is difficult, however, to replace the large grin- continue as long as the caufe remains; the tooth therefore 
ders, on account of their diverging roots. The more per- ought to be extradfed. After the abfcefs has burft, if the 


pendicularly the teeth are pulled, the lefs coutufion and in¬ 
jury will be done to the jaws and alveoli. But as no 
inftrument has been yet invented capable of effedfing 
this properly, furgeons are obliged to be contented with 
an inftrument which adts in a lateral direction. One of 
the belt is that (fig. 53.) in form of a key, with a claw 
and fulcrum. Previous to the operation, this fhould be 
covered with a linen rag, to prevent the gum from fuffer- 
ing. After dividing the gum, or feparating it from the 
tooth, the claw is to be fixed as deep between the teeth and 
gum as poffible. Then the fulcrum is to be applied on the 
oppolite fide. The furgeon may now, wfith one turn of the 
handle of the inftrument, pull the tooth out at once. But 
the turn fhould not be effected by a fudden jerk, but in the 
moll cautious and flow manner. When it happens to be 
one of the great molares, whofe roots diverge very much, 
and when they are firmly fixed, after only loofing it with 
the fir ft pull, the claw of the inftrument is to be applied to 
the other fide of the tooth, and the turn given in a contrary 
direction to the firft. After it has been fufficiently loofened 
in this manner, it is to be laid hold of by a common teeth 
forceps (fig. 54.), and extracted in theeafieft manner. Up¬ 
on extradfion of the tooth, any detached fplinters occur¬ 
ring are to be immediately removed. Should any confider- 
able hemorrhagy take place, the patient may take fome cold 
water, vinegar, or fp rit of wine into his mouth, and doffils 
of lint may be introduced into the focket. After all thefe 
fail, recourfe mull be had to the adtual cautery. 

When flumps occur from caries, or when the teeth have 
broken in time of the extradfing, the common key will 
fometimes remove them ; if that fail, the punch (fig. 55.) 
is to be ufed. The operativr having this inftrument in one 
hand, is to place the fore finger of the other, with a piece 
of cloth wrapped round it, up m the infide of the jaw oppo- 
239 fite t0 the ftump, to protedl the neighbouring parts. 

Of tianf- Teeth can never be tranfplanted with propriety in child- 
planting hood or in old age. The confutation mud be free from 

uUi1 ' thofe difeufes which affedt the gums. The tooth to be 

tranfplanted muft be taken from a perfon of a found con¬ 
futation, otheiwile it will convey infedtion. To guard as 
much as poffible againft infedtion, it fhould be immerfed 
for a few minutes in lukewarm water, and then well dried 
and cleaned. It ought to fit the focket exadtly ; if it be 
too 1 irge, it may be filed down, avoiding the enamel as 
mu h as poffible. The furface of it fhould be at firft on a 
level wr.h the reft, or rather a little mere depielfed, that it 
may be as f:cure as p diible in its place. If the tooth fit 
the focket properly, there will be no occafion for ufing a 
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matter continue to be difcharged, it may fometimes be 
dried up by injedling fome aftringent liquor; but the mo ft 
effedtua! method is to lay the abfcefs fully open, and to heal 
it from the bottom by doffils of lint. Sometimes abfeeffes 
occur of a more obftinate nature, owing to a carious Hate of 
the jaw. In that cafe fuppuration ought to be promoted, 
and the part laid open as foon as matter is formed ; keeping 
the palfage open for the difeharge, being the only means for 
effedfing a cure. 

Excrefcences of various degrees of firmnefs fometimes Excrefcen- 
grow upon the gums. Some are foft and fungous, while ces in the. 
others are of a warty nature. In general they are not at- £ ums - 
tended with pain. They frequently originate from caries of 
the teeih, or of their fockets; in which cafe the removal of 
the fpoiled teeth, and the lubfequent exfoliation, of the cari¬ 
ous part of the jaw, will often accomplifh a cure. But 
when this does not happen, the tumor fhould be removed as 
foon as it becomes troublefome, otherwife there may be dan¬ 
ger of its ending in cancer. The removal may be effedied 
by a ligature or knife, according as the tumor may have a 
narrow or broad balls. It is fometimes necefiary to ufe a 
Ipeculum oris to keep the mouth open. After the tumor 
is exti;pated, the wound Ihould be allowed to bleed freely, 
to prevent iublequent inflammation. When the hemorrha¬ 
gy proceeds too iar, it fhould be reftrained by the applica¬ 
tion of fpirit of wine, or tindlure of rnyirh, or folution of 
alum, See. and fhould thefe prove unfuccefsful, the lunar cau- 
ftic will feldom fail of having the defired effedf. No dref- 
imgs can be applied ; but for fome days after the operation, 
the mouth fhould be frequently waflied with a wai m emol¬ 
lient decodfion ; and t. e cure will be afterwards promoted 
by the application of fome gently aftringent liquor, as port: 
wine, tindlure of rofet, &c. 

Sect. VI. OfAhfceffes, &c. in the Antrum Maxi Hare. 

This difeafe is known by a pain and uneafinefs beginning 
in the cheek, and extending upwards to the eyes, nofe, and 
ears, together with a iwelling, which in theYitter ftao-es of 
the dtfeaie tends to a point, mod frequently in the cheek. 
Sometimes a difeharge enfues between the roots of the back- 
teeth, when they happen to penetrate the antrum. Some¬ 
times a difeharge cf matter from thenoftrils takes place, parti¬ 
cularly when the patient lies on the fide oppofite to the tumor. 

The difeafe may arife from cold, or whatever produces in¬ 
flammation in geneial; but the moil common caufes are 
violent fits of the toothach, cccafioning exceffive pain and 
inflammation of the membranes of the nofe and antrum. 

The cure is performed by giving a free difeharge to the 

con- 
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iUnuis. contents of the turner: and this is done in two ways; either 
by extracting one of the two anterior great molares, which 
P! at . are fituated under the antrum, and making a perforation 
* 83 . with a round trocar (fig. 49.) through the bottom of the 
focket; if this has not been already perforated by the fangs 
of the tooth or eroded, in which cafe the master will f ats 
out immediately after the extrafiion i or the perforation may 
he made by the inllrument reprefented in fig. 50. through that 
part of the antrum which projects outwardly over the molares. 
As mod people wifh to avoid the pulling of a tooth, when 
it does not appear to be abfolutely neceffary, the perforation 
is commonly made in the way laft mentioned. Some au¬ 
thors, however, objeCt to this, as not giving a fuffictently 
depending opening to the matter. As foon as the matter 
is difcharged, a plug may be introduced into the perfora¬ 
tion, which may be removed frequently to allow the matter 
to pafs out, and to admit aftringent folutions of bark, &c. 
to be occafionally thrown into the cavity of the antrum. In 
this way a cure is obtained, if the bones be found ; but if 
they are carious, it is impoffible to expeCl a cure till the 
difeafed portions of the bone exfoliate and be removed. 
When clotted blood is formed in the antrum, it is to be re¬ 
moved in the fame manner. Sometimes the tumor of the 
■cheek is owing to a fwelling of the bones, and no matter is 
found in the anttum: In that cafe the operation does harm. 
No external application has yet been difcovered for removing 
tfuch a fwelling, though a long continued courfe of mercury 
lias been found to be of fome fervice. 

Sect. VII. Of Ranula. 

This is a tumor under the tongue, moll frequently owing 
to an obftru&ion in one of the falivary duels. Sometimes it 
contains matter like the fynovia of the joints, fometimes a 
fitty matter, now and then ftony concretions, hut moll com¬ 
monly a fluid like faliva. It often acquires fuch a fine as 
to prevent fucking in infants, or mafticatioa and fpeech in 
adults. When the perfon attempts to fpeak, he only 
makes a croaking noife : hence the name of the difeafe. 

The belt mode of treatment is to lay the tumour fully 
open by means of a fcalpel or large lancet, to evacuate its 
contents completely, and then to wafh the cavity with any 
mild fluid, as miik and water. If the fore be difficult to 
heal, tinfture of bark or other aftringents may be ufed. 
When the tumour is obferved to be filled with a fatty or 
any other firm fubftance, it ought to be removed entirely. 
The only application neceffary in the time of the cure, is 
the frequent injeflion of milk and water, or any other mild 
fluid, by means cf a fyringe. 

Sect. VIII. Ulcers ’withinthe Month. 

When ulcers of the mouth aiife from a general affeflion 
-of the fyftem, this muff be removed before a cure can be ex¬ 
pelled. When they originate from (harp points in the 
teeth, t’nefe are to be filed off, and foine aftringent folution 
taken occafionally into the mouth. Notwithftanding thefe 
and other remedies, the fore fometimes becomes worfe, dif- 
charging a thin fetid fanies, attended with much pain, and 
putting c n every appearance of cancer. In this fituation, ex¬ 
tirpation is the only thing that can effedt a cure. If the 
fore be only fuperficial, it may pretty readily be extirpated ; 
but when deep-feated, it may fometimes be neceffary to cut 
through the whole fubftance of the cheek, and heal the 
fore by the hare lip future. When the tongue is the ftlb- 
jefl of operation, the operator ought to be ready to take 
up the bleeding veffels by the tenaculum or the needle. A- 
long with ligature, it may be neceffary to ufe aftringent 
ga gles, or a mixture of vitr : oli: acid in water. If thefe 
fell, the potential or even aftual cautery rauft be ufed. 
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Sect. IX. Di 1 yifion of Frxnui.n Lingua. Divifion of 

, - . Fraenum 

Sometimes the irsenum ltnguse extends to the point of Lingua:, 
the tongue, and tying it down ; whereas, in the natural ftate, 
it ends about one fourth of an inch farther back. When 
this is the cafe, it is to be divided, guarding againft wound¬ 
ing the neighbouring veffels, or the ends of the falivary 
dudts. The divifion may be made with a common fcalpel, 
but ftill better with a pair of very fharp feiffars with blunt 
points. 

The child being laid acrofs the nurfe’s knee, the furgeon 
Ihould open the mouth, and raife the tongue with the two 
firft fingers of the one hand, while with the other he intro- 
duces the feiffars, and divides the fraenum in the middle, 
and as far back as is neceffary. 

Sect. X. Of Enlargement of the Tonfils and Uvula. 

The tonfils fometimes grow fo large and hard as to be- E i 2 * 1 . 
come incurable, and even to threaten fuffocation. The men t of the 
tumors here have been commonly conftdered as to be of tonfils. 
feirrhous nature; but they are neither attended with (hoot¬ 
ing pain, nor are they apt to degenerate into cancer j neither 
do dwellings return after the tonfils have been extirpated: 
hence they ought not to be removed till by their fize they 
impede deglutition or refpiration ; but whenever they do 
this, they may be removed with fafety. The only proper 
method of removing them is that by ligatures, which are 
not only void of danger, but feldom fail to perform a cure. 

If the bafe of the tonfil be fmaller than the top, the liga¬ 
ture is to be ufed as for polypi in the throat; but however 
broad the bafe of it maybe, much difficulty will feldom oc¬ 
cur in fixing it, for the fwelling is always very prominent. 

In dii’eafes of this kind both tonfils are generally affedted; 
but it the removal of one of them forms a fufficisat paffage 
for the food, the other may be allowed to remain. When, 
however, it is neceffary to extirpate them both, the inflam¬ 
matory fymptoms produced by the extirpation of the firft 
fhould be allowed to fubfidc before any attempt be made to 
remove the other. 

When the form of the tonfils happens to be conical, fo 
that the ligature would be apt to flip over their extremi¬ 
ties, Mr Chefeiden has recommended a needle (fig. 56.1, 
with an eye near the point: a double ligature being put 
into the eye, the inllrument is to be pufhed through the 
centre of the bafe of the tumor, and the ligature being laid 
hold of by a hook and pulled forwaids, the inftrument is to 
be withdrawn ; then it is to be divided, and fo tied that 
each part may furround one half of the tumor. This method 
however is fcarcely ever found to be neceffary. 

Enlargements of the uvula, from inflammation or from 2 ,, 
other caults, may generally be removed by the frequent ufe Andoftht 
of aftringent gargles, as of ftrong infufions of red rofe-leaves uvula, 
er of Peruvian bark. But when thefe fail, and the enlarge¬ 
ment is fo confiderable as to give great uneafinefs by impe¬ 
ding deglutition, irritatingt he throat, and fo caufing cough, 
retching, and vomiting, extirpation is the only thing upon 
which any dependence can be placed. Excifion is the rea- 
dift method when the uvula is only elongated ; but when 244 
the fixe is confiderable, dangerous hemorrhages fometimes Extirpation 
attend this method; on which account a ligature is pre- of the 

ferable. The operation may be readily performed by thofe la ’ 
of the common kin J; iome prefer the curved probe-pointed 
biftoury. 

In performing the operation, the fpeculum oris (fig. 57.) 
is neceffary to keep the mouth fufficiently open, and the 
uvula fhould be laid hold of by a pair of forceps or a fmall 
hook, fo as to keep it firm, and prevent it irom falling into 
the throat. After the operation, if the bleeding be confi¬ 
derable, it may be checked by aftringent gargles, or by 

touch- 
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touching the part with lunaT can flic ; but this will feldom 
be neceffary. 

When a ligature is to be employed, it may be readily 
done according to the method recommended in the extir¬ 
pation of polypi. A double canula with a ligature may 
be palfed through tfie nofe, or the ligature may be applied 
according to Chefelden’s method in extirpation of the ton- 
fils. 

Sect. XI. Offcarifying and fomenting the Throat. 

In inflammatory affections of tbethroaf, the means com¬ 
monly employed are gargles, fomentations, fearification, 
or top-bleeding. Gargles are ufcful for cleaning the fauces 
from thick mucus or other Hordes ; they may likewife be 
ufeful in cafes of ulceration. In relaxation of the parts, 
they are employed to advantage when made of aftringent 
materials. Fomentations may be of fame nfe when exter¬ 
nally applied ; but the fleam of water, &c. drawn into the 
throat by means of Mudge’s inhaler (fig. jd.), is preferable. 
Sometimes it is neceffary to draw blood from the part af¬ 
fected. Here recourfe may be had to fcarifying with a 
common lancet, the tongue, being depreffed with a fpatuia. 
It may be ftill more readily done by the fcarificator (fig. 59). 
After a fufficient number of punctures have been made, the 
flow of blood may be promoted by the patient’s frequently 
applying warm water to the pur.Ctures. When abfeefs forms, 
notwithflanding the ufe of thefe remedies, the matter may 
be difeharged with the fcarificator already mentioned. 

Chap. XVII. Of Eifeafes of the Ear, and Operations per¬ 
formed upon it. 
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Sometimes a thin membrane is fpread over the mouth 
of the external paffage, while at other times a confiderable 
part of the paffage is filled up with a» flefliy looking fub- 
liance, occafioning deafnefs. When the firft circumllance 
occurs, the fkin is eafily divided by a fimple incifion, and 
the accretion of its fides may be prevented by a doflil of 
lint or a bit of bougie inferred between the edges of the 
wound, and daily cleaned and returned till the part be render¬ 
ed callous. 

When the other caufe is prefent, the incifion muff be conti¬ 
nued confiderably deeper, till the refiftance be removed, or 
till the inftrument reach near to the membrane of the tympa¬ 
num, when the operator fliould defifl, left the membrane 
Itiould he wounded ; then the fame kind of treatment may be 
followed as in the former cale. The proper time for perform¬ 
ing the operation is when children ufually begin to /peak ; 
for previous to this the patient may be too weakly to bear 
it, and after this l'peech would be impeded. 

, Sometimes the meatus externus is entirely wanting in the 
•temporal bone. For this an opening through the maftoid 
procefs has been propofed j but the operation has not been 
performed, at leaft in this country. 

Children iometimes pufti hard bodies into their ear, or 
different kinds of infe&s occafionally creep into it, fo as to, 
caufe conliderable uneafinels. Subftances- lying near the 
outer end of the paffage may generally be "extracted by 
•the firnall forceps repreiented in (fig. 60.); but round, hard 
-bodies fituated deeper in the paffage are more readily re¬ 
trieved by a crooked probe. When infeCts are deep-feat- 
ed in the ear, they ought firft to be killed, by filling the 
•paffage with oil, or any other fluid which proves noxious to 
them, without hurting the tympanum. They may then 
be wafhed out by injecting warm water frequently by means 
of a fyringe. 

Wax is one of the moll frequent caufes of deafnefs, and 
Vox.. XVIII. 
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it may be readily-detected by looking into the ear in a clear Difeafes ef 
fun/hine. the Ear. 

Various methods have been propofed for removing wax 247 
from the ear; but one, not inferior to any, is to throw in fre- Of fupera- 
quently, by means of a fyringe (fig. 61.), warm milk and bundan 5 e 
water, or water in which a little foap has been diffolved. 

Affillance may likewife be given here, by ufing along with leca1 ' 
the injection a blunt probe or fine hair pencil, by which the 
bottom of the paffage may be cleared out. After the wax is 
removed, the patient ought to guard againft the effects of < 
cold by introducing a little wool for fome time into the mea- 24® 
tus. When deafnefs is owing to a deficiency of wax in the Deficiency 
ear, a little oil of almonds, or even oils of a hotter nature, of W3X - 
or ibap, or galbanum &c. have been of fervice, 249 

Purulent matter is now and then formed in the ears of Adifchar^e 
adults, but oftener in thefe of children. Sometimes it is fro^the 
produced by ulcers fituated in the lining of the meatus, ear. 
or upon the membrane of the tympanum. It feems to 
be merely a local affection, and does not, as many have 
luppofed, originate from morbid humours of the fyftem. 

The remedies beft calculated for removing it are filch as 
are of a moderately aftringent nature, as a weak folution 
of faccharum faturni. A little of this may be dropped in 
two or three times a-day, but it is ftill better to ufe a fy¬ 
ringe. If the dilcharge has continued long, it may be 
proper, in addition to the other applications, to keep open 
a fmall blillei for fome time in the neck, arm, or wherever 
it may be thought moft convenient. 

It iometimes happens, particularly in old people, that, 
from expofure to a ftream of cold air, -the tympanum becomes 
affsCted, and a noife is heard by die patient like the ruffling 
of water.. In other cafes the patient is incapable of accu¬ 
rately diftmguiffling the words of fome perfons fpeaking in 
a loud tone of voice; or, in mixed companies, he hears on¬ 
ly a confuiion of founds. Complaints of this kind frequent¬ 
ly originate from a relaxation of the foft parts of the tym¬ 
panum ; and though a complete cure is not very frequently- 
performed, yet confiderable advantage is fometimes derived 
from the ufe of hot ftimulating oils, and from keeping the part 
warm at the fame time with a little wool. When deafnefs 
arifes from affedions of this nature, fome affillance mav be 
derived from collecting the found, fo as to make a ftrortger 
impreffion upon the internal ear. A variety of inftruments 
have been invented for this purpofe. Some ufe a convoluted 
tube as is repreiented in fig 62, (fee Trumpet); others 
a fort °kcup, fig. 63. which is concealed under the hair, and 
fixed to the head with ftraps. 

In fciophulous habits, fnppurations fometimes occur in 
the neighbourhood of the ear, and penetrate info the exter¬ 
nal paflage, or into the tympanum itfe-lf; after which it is not 
unufoal for the lmali bones of the ear to lofe their conned- 
ing membrane, and to be difeharged along with the matter 
and for canes to enfue in the tympanum; in confequence cf 
which a h.gh degree of deafnefs is produced, which can never 
be removed. In fuch a fituation littleelfe can be attempted 
than to preferve the parts clean and free from fraell, which 
is readily done by injecting a little warm-milk and Water 
morning and evening by means of a fyringe. If this be ne- 
g'etfed, the matter from the carious bones is apt to become 
offensive; and it commonlv continues till the difeafed parts 
are either d.lblved and d,forged, or probably during th- 
life of the patient. ° 

Befides the affections which may arife in the meatus ester- /ffeafons 
nus, and may be the caufe of deafnefs, others may occur in 
or abom tne meatus mternUs or euftachian tube, which ftacfcian 
may have in part the fame effect, though by no means in tube - 
.the fame degree. .nflammatton and its confequences may 

^ originate 
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The Wry originate in the cavity of the tube, or {"-.veilings or ulcers 
in the throat may affcd it fo as to caufe fome degree of 
deafnefs. When this is the cafe, it is pradicable to intro¬ 
duce a pipe, fig. 64. crooked at the extremity, through 
the mouth or noie, and then to injed into the mouth of the 
euftachian tube any mild fluid which may be thought ffiteft 
for the purpofe, though no great dependence is to be placed 
upon the attempt. 

Of perfora- Formerly piercing the lobes of the ears was fometimes 
ting the recommended in complaints of the head, and was contidered 
lobes of the as a chirurgical operation ; but it is now never pradifed, 
wrs ‘ unlefs for the fake of ornament. As the f-.bdances fufpend-. 

ed at the ears are fometimes fo heavy as to tear down the 
parts, the perforation fhould be made as high on the lobes 
as can be done with propriety, and care lhould be taken 
that the perforations be made exactly in the correfponding 
parts of the ears. Previous to the perforation, the lobes 
may be marked with ink ; then the patient being feated, 
the lobe of the ear fhould be tlretched upon a piece of cork 
placed beneath it, and perforated with an inftrument, fig. 65. 
The cork is then to be withdrawn with the point of the ia- 
ftrument flicking in it; A fmall piece of lead, or filver, or 
gold-wire, is now to be inferted into that part of the inftru- 
ment which remains in the ear, and on being drawn into the 
perforation, the wire is to be left in it. By rubbing it with 
oil, and moving it daily, the paffage will foon become cal¬ 
lous, and, fit for receiving the ornament intended for it. 

Chap. XVIII. Of the Wry Neck 

Cavsfes cf- Wsy neck may be owing- to different caufes; as. corttrao 
wjy neck. tion of the {kin in confequence of burns, or other kinds of 
fores; relaxation of the muficles. of one fide of the neck, par¬ 
ticularly the maftoid, While tliofe of the other fide continue 
to act with vigour preternatural contraflion of the mufcles 
of one fide of the neck, the others having their ufual power.; 
or, a bend in the vertebra of the nsck. 

When the difeafe is owing to a contradion of the flun, 
this is to be divided through the whole of the contracted 
j part, guarding againft cutting the- external jugular vein. 
Treatment, When the contraction, of the maftoid mufcle is the caafe of 
the difeafe, the mufcle fhould be divided by gentle ftrokes, 
fo as to run no rifk of wounding the great veifels fituated 
under it. When an incifion is made either with a view to 
divide the mufcle or the fkin,. the head is afterwards, by means 
of a machine (fig. 66,), to be kept in a proper p jfture during 
the cure until newgranulations form and fill up theemptyfpace. 
When the difeafe is merely owing to a curve of the bones of 
the neck, the fame-kind of machinery may be ufetul with that 
recommended for cure in the other parts, of thefpine. But 
fometimes the difeafe arifes from an affedion of the bones 
of a more ferious. nature. Here the. difeafe in the vertebrae 
commonly begins with a flight pain, which gradually be¬ 
comes worfe, and,the head is turned over to the found fide, 
As the difeafe becomes worfe, a. fulnefs, can be obferved 
very painful, to the touch ; and moving the head, becomes 
fo diftreffing as.to be almoft impracticable.. The only me¬ 
thod wliich has been found to be effectual in this cafe, is 


inftrument which will mod readily make an opening in the Bronchoto- 
trachea, as the delay of a few moments will often put a niy andOc» 
period to the perfon’s exiftence. Experience has fhewn, a £ ot o- 
indeed, that in by much the greater number of cafes, by a 
total ftoppage of refpiration for only five or fix minutes, life 
is irrecoverably deftroyed. 

In performing the operation, where, from the nature of 
the cafe, fufficient time is allowed, the patient is to be 
laid on his back upon a table, and properly fecured by af- 
fiftants. A longitudinal incifion is to be made, about an inch 
and an half long, through the fkin and cellular fubftance ; 
beginning at- the under edge of the thyroid cartilage ; the 
fterno hyoid and thyroid mufcles are then to be feparated ; 
the thyroid gland is to be avoided as much as poffible, on 
account of its vafcularity. As foon as the trachea is 
laid bare, the bleeding-vefl'els, to prevent coughing, are to 
be fecured ; then, with a common lancet, a pundure is to 
be made as high as may feem praCficable between two rings 
of the trachea, of fuch a fize as to admit the introduction 
of a double canula (fig. 65.), large enough to allow the 
patient to breathe freely, and of fuch a length as neither 
to be in danger of flipping out, nor of irritating the back 
part of the treachea. Such a canula has long been recom¬ 
mended by DoClor Monro in his courfe of furgery. Pre¬ 
vious to the introduction the canula may be put through 
feveral plies of linen comprefs; or thefe may be firft flit 
half way down, and applied fo that any of them may 
be removed and replaced at pleafure. This double ca* 
nula is to be fixed by a ftrap round the neck ; and when 
mucus obftrnCts the paffage of the inftrument, the inner tube 
can be withdrawn, cleared, and readily replaced ; while 
the patient is, during this time, breathing through the outer 
one ; and by means of a ferew the tubes can be regulated 
according to the motions of the trachea. After the canula 
is fixed, it ought to be covered with a piece of muffin or 
crape, to prevent the admiifion of duft, infeCts, &c. As 
foon as the caufes inducing fuffocation are removed, the 
canula is to be withdrawn, and the fkin immediately brought 
over the orifice, and retained there by. a flip of adheftve 
plafter. 

By cefophagotomy is underftood the- cutting open the Oefophagf* 
cefophagus, to allow fubftances flicking in it, and which t. my. 
cannot be extracted otherwife, to be removed. It is only to 
be. done, however, in cafes of the moft extreme danger, as 
it is attended with much hazard ; and there are only two 
inftances yet on record cf. its having been performed with 
fuccefs, though there are feveral inftances of wounds in the 
cefophagus being healed.. The operation may be rendered 
neceffary, where obftrudions of the cefophagus become fo 
complete as to prevent the paffage of nourifhment into the 
ftomach^ or of air into the lungs. But it is evident, that 
when the obftruding caufe is in the under end of the oefo, 
phagus, any incifion becomes ufelefs.; 

In performing the operation,, the patient is to be fecured 
in the fame manner as for. bronchotomy, and an incifion, 
made through the fkin and cellular fubftance as diredly 
oppofiteas poffible to the part obftruded. If it be done with 
a view to remove an obftrudion,, the mufcles over the 


the infertion of a pea-iffue on each fide of the tumor, and. 
retaining it till the pain and ftiffnefe are entirely remove d ^ 

Chap. XIX. Of Bronchotomy and Qefophagotemy*, 

The operation of bronchotomy is an incifion made in the. 
trachea, to make way for air into the lungs, when refpira¬ 
tion is obftruded to fuch a degree that life is in danger. 
If the patient’s breathing be already flopped, the operation 
c light to be, done with the. greateft expedition j ufing any 


trachea are to be pulled, to.one fide, and the trachea to> 
the other, by means of a blunt hook ; by which the cefo- 
phagus will be brought into view. If the obftruded part now 
come in.fight, the incifion.is to be made diredly upon the 
obftruding body,,, which is to be extraded by a pair of final! 
forcaps ; but if the- obftrudion happen to be farther down 
than we can with, fafety have accefs to the cefophagus, the 
incifion is to be enlarged as much as poffible, that the 
forceps may be able to reach and extrad it. When the- 
operation is performed*, the, wound will be difficult to 

heal* 
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Sore Kip- heal, as the Tides oT \t will be frequently feparated by the 
r' 1 " 1 - adlion of deglutition. On this account as great a degree of 
abftinence as poflible is to be advifed ; and nothing but nou- 
rifiiing liquids, in fmall quantities, are to be allowed. The 
patient fhould be prevented from moving his neck ; and the 
wound is to be healed as foon as poflible by the fame me¬ 
thods which are ufed with wounds in other parts of the bo¬ 
dy. On the other hand, if the operation has been done for 
, the purpofe of conveying nourifhment into the ffomach, 

when the patient was diftreffed by a tumor either in the 
cefophagus itfelf or in fome of the neighbouring parts, it will 
be neceffary to keep the wound open during the continuance 
of the tumor, or the life of the patient. 

Chap. XX. Of Sore Nipples. 

Women are more generally affedted with fore nipples in 
fuckling their firfl child than at any period afterwards. This 
may, in fome meal'ure, be owing to the fmallaefs of the nip¬ 
ples ; but very often it arifes from their being unaccuftomed 
to the irritation of fucking. In fome cafes, the nipples are fo 
flat, and fo much funk in the bread, as to render it difficult 
for the child to lay bold of them. Here affidance can 
fometimes be given, by the mother preffmg back the pro¬ 
minent part of the bread, fo as to make the nipple project 
between two of her fingers. Should this be infufficient, 
the nipple may be made to projedt by applying to it a dout 
child feveral months old: but when this cannot be done, 
bread-glades, fuch as fig. 68. may anfwer the fame purpofe. 
By applying thefe to the nipple, and fucking out the air, the 
child will commonly be enabled to lay hold of it. 

The nipples at this time are liable to excoriations, 
Cracks, or chops ; which, though not attended with a for- 
mibable appearance, are frequently more didreffing than 
large ulcers. Mild, adringent, and drying applications 
are mod to be depended upon in fuch complaints} as 
port wine, brandy properly diluted, or lime-water ; all 
of which ought to be applied warm. After bathing the 
parts with any of thefe, the nipple fhould be covered with 
unguentum nutritum, or Goulard’s cerate ; the fird of which 
is confidered as bed. Even a little foft pomatum fre¬ 
quently rubbed upon the part, and covered with a foft linen 
rag, is fometimes found to give confiderable relief. But 
the nipple fhould be perfedtly cleared of thefe applications 
before the child is laid to the bread} and this may be 
done with a little port wine, or equal parts of brandy and 
vinegar. If proper attention be paid to thefe remedies, 
they will commonly be found to have the defired effedl} 
but if the contrary fhould happen, another remains to be 
mentioned, which, in different indances, has given great 
re’ief: it confids in the application of a thin fkin to the 
nipple, as the neck and part of the body of a fwlne’s 
bladder with an aperture in it; which, being properly moif- 
tened and fixed to the bread, will completely protedt it in 
the time of fucking. As long as the nipples remain any 
way affected, fmall cups of glafs or tin are ufeful for re¬ 
taining the dreffings, defending the nipples from the fric¬ 
tion of the clothes, and receiving any milk which may fall 
from the bread. 

Chat. XXI. Of Paracentejis of the Thorax. 

Fluids col- When either the adtion of the heart or of the lungs is 
lcdted in impeded by fluids collected in the cavity of the pleura, a 
the thorax, difcharge of tlieie fluids by a perforation is the only chance 
the patient has for relief. The fluids which colledt in the 
pleura arc, ferum, blood, air, or pus. A colledtion of water 
or ferum is frequently found in the thorax, combined with 


dropfy in other parts of the body ; but the affedtion is often 'A^ f 

local, and it is then chiefly that advantage is to be derived J‘ lt 
from an operation. Befides, in the two great cavities or 
the thorax, colledtions of water are frequently met with in 
the pericardium, and are faid to be fometimes difeovered g^ m p toms , 
between the layers of the anterior mediadinum. The dif- c ffluidsbc- 
eafe is marked by the following fymptoms: There is a fcnfe ; r j, co!lcA« 
of weight or oppreffion in the thorax, and difficulty ofed. 
breathing; the patient has frequently a more uneafy fen- 
fation in one fide than in the other; has fudden ftartings 
(during deep, with a fenfe of fuffocation ; is troubled with 
a frequent dry cough ; the pulfe is fmall and irregular ; the 
flrin dry, and the urine fcanty. 

With thefe fymptoms there are commonly other marks 
of dropfy ; and the patient fometimes, upon any fudden 
motion, is fenfible of an undulation within the cheft ; and 
when the quantity of water is confiderable, the undulation 
will even be heard by the bydanders, if the body be fmartly 
agitated. For this purpofe, the patient’s body fhould be 
uncovered while under examination ; and the furgeon fhould 
place his hand upon the bread near the fteraum; then an 
aflidant ought to raife the patient fuddenly from an hori¬ 
zontal to an eredt podure, or to dand behind the patient: 
and make fudden jerks; when, if water be prefent, the undu¬ 
lation will be felt; but it is neceffary to guard againff being 
deceived by the noife fometimes made by the contents of tins 
domach. 

When the water is collected in one fide only, if the 
difeafe be of long danding, for the mod part that fide is 
more prominent than the other. If the water be in the 
pericardium, the fymptoms are nearly the fame as thofe 
above enumerated, with this difference, Lhat the pain is ge¬ 
nerally felt behind, and to the left fide of the fternum ; 
and the firoke of the heart is as if buried in water, while 
an undulatory motion has been faid to be felt oppofite 
to the anterior extremities of the third, fourth, and fifth 
ribs. 

In the treatment of this difeafe, little advantage can be Internal n> 
derived from internal remedies. Squills, cream of tartar t y ed,es oi 
mercury, and digitalis, are upon fome occafions attended lin ° ad * 
with advantage ; but the only method from which we can * ' 
expedt any degree of fuccefs is the removing of the water 
by an operation, which fhould be performed as foon as there 
is reafon to expedt that danger may arife from delaying it 
longer. The operation is done in the fame way as fliall be 
afterwards deferibed in the cafe of empyema. 

Blood colledted in the thorax is always extravafated thro’ B] 0 * c ff 0 I- 
fome wound or rupture of the veffels of the lungs or thorax. fe<fted in 
The breathing becomes oppreffed, the motion of the heart the thoraft. 
and arteries feeble and irregular, and all thefe fymptoms 
are more diftreffing than colledtions of other fluids. As 
it frequently happens, in cafes of this kind, that fome of 
the veffels of the lungs are injured, part of the blood is 
thrown up by coughing ; which, when confiderable, gives 
a temporary relief to the lungs and heart; and while this 
is the cafe, no operation is neceffary; but whenever the 
adtion of thefe parts becomes much impeded by a great ac¬ 
cumulation of blood, a perforation ought to be made to 
difeharge it. When the extravafated blood is too firmly- 
coagulated to pals off by a perforation, the wound ought 
to be made confiderably larger; and if this be infufficient* 
injedtionsof warm water ought to be thrown in, and allowed 
to remain for fome time, to promote the diffolution of the 
mafs, which is afterwards to be evacuated. If the extrava- 
fation has been occafioned by a wound in the lower part of the 
thorax, a new perforation will be unneceffary; an enlarge¬ 
ment of the wound will be quite fufficient. But if it be 
fituated in the upper part of the cavity, a perforation in the 
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middle and lateral part of the thorax ought to be made, 
that the blood may be freely difcharged. In cafe of a rib 
being fraclured, or a veffel ruptured, the incifion ought to be 
made as near as peffible to the part affeCted, to allow the 
blood to efcape, and loole pieces c f bones to be removed. 

The difeharge # of air into the cavity of the thorax pro¬ 
duces fymptoms little lefts alarming than thofe proceeding 
from the effufion of blood. In general they are, oppreffion 
in breathing ; a tightnefs of the breaft, attended with pain; 
inability to breathe in the recumbent pcfture ; a flufhing and 
fwelling cf the face ; a feeble, and at lad an irregular pulfe : 
The extremities become cold, and cold fweats break out on 
the forehead. With thefe fymptoms there is frequently a 
fwelling over the external parts <. f the body, by air getting 
from the ruptured lungs into the common cellular fubftance ; 
and all thefe complaints increafing, the patient, if not 
quickly relieved, foon dies j fometimes in a few hours, with 
marks cf fuffocation. 

Air may be produced in the cavity, of the thorax by 
wounds in the lungs, by mortification generating air in 
any of thoracic viftcera, by erofion of ulcers, by lacera¬ 
tion in confequence of frafture in any of the bones of the 
thorax. 

We diftinguifh this from other collections by the fudden 
oppreffion in breathing, by the flufhing of the face, by no 
blood being thrown up, and by the emphyfematous fwelling 
of the cheft and other parts, which has a crackling noife upon 
being preffed. 

The treatment of this complaint confifts in making fmall 
punCtures in the affeCted part of the fkiff, fo as to allow the 
air to efcape from the cellular fubftance ; and if the air fhall 
have fpread to diftant parts of the body, it will efcape mod 
readily by fuch openings. But if this give no relief to the 
oppreiled breathing, paracentefis ought to be performed. 
In .former times, patients labouring under fuch fymptoms 
fvere almoft conftantly left to their fate. Within thele few 
years, howeyer, fome cafes have occurred where the pati¬ 
ents have been completely relieved by an operation being 
performed. This is done in the fame way as in the evacuar 
tion of other fluids. 

Purulent matter is more frequently collected in the tho- 
. rax than any other fluid: it is much more frequently form¬ 
ed, however, than confined there. As the matter is ufually 
• fpit up as fall as it is generated, in the dilfe&ions of thole 
Who have died of this fpecies of confumption, much extra- 
vafated pus is rarely found in the cavity of the thorax, 
though a great portion of the lungs be deftroyed. Cafes 
not unfrequently occur, however, which require the opera¬ 
tion ; and thefe may be diftinguilhed by the following fymp- 
toms: The patient at firft generally complains of a fixed 
pain in fome part of the thorax, attended with heat, quick 
pulfe, and other fymptoms of inflammation ; refpiration be¬ 
comes oppreffed ; he is unable to lie on the found fide ; 
Or, if both fides be affeCted, can only lie on his back ; has a 
conftant tickling cough, clammy fweats, frequent rigors 
or fhiverings. If thefe fymptoms be attended with an en¬ 
largement of the affefled fide, or with a f»ft oedematous 
fulnefs there, and, along with thefe, if there be a fenfible 
undulation of a fluid, it may be concluded that a collection 
of matter is formed. The matter is commonly firft formed 
in the fubftance of the lungs, and is afterwards difcharged 
into the cavity of the pleura, though in many inftances 
large quantities of purulent matter have been found to ori¬ 
ginate from an infiamed ftate of the pleura. 

The operation ought to be performed as foon as there 
’is evidence of the collection being the caufe of the op- 
preffed breathing, and that there are no figns of this be¬ 
ing relieved by expectoration. The operation ought to be 
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done upon the part where the collection is fuppofed to be Paraeen* 
fituated ; and this may be known by the feat of the previ- tefisofthe 
bus pain, and perhaps by the matter being diftinguilhed 
between two of the ribs. If no matter flow, it is probably 262 
feated in the fubftance of the lungs; but even in this cafe, Method of 
fuch an opening may be ufeful, by taking off the fupport P^ rform <ng 
and giving the abfeefs an opportunity of burfting. If theti 0 n°of dif 
undulation of the fluid be general, the operation is to be per- charging 
formed in the following manner: The patient is to be laid fluids from 
in an horizontal pofture, with the affeCted fide inclining a •he thorax, 
litile over a table. An incifion is then to be made with a fcal- 
pel, through the fkin and cellular fubftance, between the frith 
and feventh ribs, and half way between the fpine and fter- 
num, from one to two inches in length, and in the direction 
of the ribs. The mufcles are then to be cut through, keeping 
as near as poffible to the upper edge of the inferior rib to 
avoid wounding the intercoftal velfels and nerves.nAs there 
is no occafiou for the bottom of the wound being of the fame 
length with the external incifion, it may be gradually con¬ 
tracted, lo as at laft to be only about the haftf. The pleura 
being now expofed, is to be divided by flight fcratches, ta¬ 
king the affiftance of a furrowed probe to prevent the lungs 
from being injured, in cafe they ihall be found adhering to 
the ribs. If the contrary takes place, the fluid will rufli out 
immediately upon a fmall opening being made into the cavity 
of the thorax ; but if an adhefion appear, and if it be flight, 
which may be known by the introduction of a blunt probe, as 
much of it may probably be feparated as to allow the fluid to 
efcape. In cafe it be confiderable, the incifion is either to 
be continned a little nearer to the fternum, or an attenflpt 
made in fome other part. After the fluid is obferved to 
flow, it will be proper to introduce s filver canula, fig. 69. 
at the opening ; by which means it will run more readily off, 
or can be more eafily flopped in cafe the patient become 
faint. If the quantity of fluid be not confiderable, it may 
generally be drawn off at once ; but if it be great, partial 
evacuations ought to be made at different intervals, as cir- 
cumftances may direCt. 

The canula therefore fhould be fo formed, that by means 
©f a ftrap put> round the body of the patient,' it can be 
readily fecured. Its mouth is to be fhut by means of a 
cork. A pledget of emollient ointment is to be laid over 
the wound ; and the whole being fixed by a napkin and 
fcapulary bandage, the patient fhould be laid to reft. The 
remainder may be drawn off, probably in a day or two, or 
as foon as it is fuppofed the patient can bear it. After 
the fluid is carried off,'the canula is to be withdrawn and 
the wound healed ; or in cafe the operator be afraid of 
bad effeds being produced upon the lungs by irritation 
from the canula, though of this there will be little danger, 
as the lungs will generally be out of its reach, the fkin may 
be fo drawn back before the firft incifion is made as after¬ 
wards to ferve the purpofe of a valve. And for fome days 
after the operation, the incifion in the integuments may be 
brought oppofite to that in the pleura, to allow the matter 
to run off, or to produce a radical cure by exciting a cer¬ 
tain degree of inflammation over the lungs and infide of the 
thorax. 

After the matter is evacuated, the wound ought to be 
kept open a confiderable time for the purpofe of difehar- 
ging the matter as faft as it is collected. If the wound be 
apt to heal up too foon, which will be known by the fymp- 
toms of oppreffion being renewed, it will be proper to keep 
the palfage open by tents, or to introduce a bougie or fil- 
ver canula a few hours occafionally, till the fource of the 
matter be dried up ; which, however, feldom happens lor a 
confiderable tirqe, and frequently never. By attending to 
this cirqumftance, the patient may enjoy good health ; where¬ 
as. 
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Paracen- as, by the negled of it, a repetition of the firft operation 
tefis of the vvoukl foon be neceffary. 


Abdomen, 
See. 


CHAP. XXII. Of Paracmtejis of the Abdomen, or Top- 
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This operation is an opening made into the abdomen, 
in order to empty any quantity of extravafated water col- 
563 leded in that fpecies of dropfy called the afeites. 

Symptoms A fluid in the cavity of the abdomen is difeovered 'by the 
a dwd in Iwdi; n g which it produces ; by a .fenfe of tightnefs in the 
part affected ; by laborious and difficult breathing, efpecially 
when in the horizontal poflure ; but particularly by a fenfe 
of fluduation being communicated to the fingers placed on 
one fide of the abdomen, while the fwelling is forcibly 
ftruck on the oppotite fide. There is befides much third, 
a dry fkm, fcantinefsof urine, &c. Whatever may be the in¬ 
fluence of diuretics and other evacuations in the cure of 
general dropfical affedions, they are rarely ferviceable in 
local difeafes of this kind, and even the operation of tap¬ 
ping feldom cures the diltemper ; but it commonly gives the 
patient eafe for the prefent time, and is attended with very 
little pain. - - 

Up.,n the fuppofition that nothing forbids the extradion 
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does not flow, bacaufe it is colleded into cifls, the canula is Earacen- 
to be withdrawn, and the wound covered with a pledget of ^jj^onJn 6 
Ample ointmept. The operation may then be renewed im- All _ 
mediately, or on the following day, upon the oppofite fide 
of the abdomen, or in the moll depending part of the tu¬ 
mor, in whatever part of the abdomen it may be placed. 

During the operation it is neceffary to keep up a pref- 
fure on the abdomen, otherwife the patient will be apt to 
fall into huntings from the weight on the great veffels of 
the abdomen being taken off, and the finking of the dia¬ 
phragm iucceeding, in confequence of which more blood, 
flows into the inferior veffels than ufual, the fupericr ones 
are left too empty, and thus the regular progrefs of the 
circulation is interrupted. To obviate this, the preffure 
muft not only be made during the operation, but be after¬ 
wards continued. As to the dreffing, it has been already 
mentioned, that the wound may be covered with a pledget of 
fimple ointment ; but between the fkin and the roller ibme 
recommend a piece of flannel dipped in brandy or fpirit of-' 
wine to be applied. The bandaging in this manner may 
even have fome effed in preventing a return of the diforder. 

When the water again colleds, the operation Ihould be re-, 
peated whenever the fwelling has acquired a confiderable 
fize : and though this operation does not always effed an. 


performing °f the water, the manner of operating Is this ; Having pla- abfolute cure, yet it fometimes preferves life a great many 
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ced the patient in an horizontal fituatkra, as bed fuited to 
prevent fainting, and to allow the water to run freely off, 
the part to be perforated ought to be marked with ink ; 
-and the moft approved part for the operation feems to be 
at a point lying at nearly an equal diftance between the um¬ 
bilicus and the centre of the l'pine of the os ilium, this be¬ 
ing moil out of the way of any of the vilcera, and fuffici- 
ently depending to allow the water to efcape ; and as the 
i'pleen is lefs frequently enlarged than the liver, the left fide 
is generally preferred. Various means have been ufed for 
■applying an equal preffure in, this operation. Some apply 
,preffure by the hands of affiffants; others ufe a broad piece 
of flannel, or other kinds of cloth, flit a certain way from 
each end ; then the ends,are drawn by affillants till fuffici- 
ent preffure is made. Broad belts are ufed by fome prac¬ 
titioners; but one of the bell contrivances for this purpofe 
CCCCXC.* s t ^ le bandage invented by the late Dr Monro, (fig. 70.) 

Till very lately, a pundure was fifll made with a lancet, 
then a trocar of a round form (fig. 71.), and with a trian¬ 
gular point, was conftantly ufed: but the entrance of this 
iiiftrumenc being always attended with difficulty and pain. 


Plate 


years, and even a comfortable one, efpecially if the waters, 
have been long collected. 

After the operation, praditioners advife the abdomen to, 
be frequently rubbed with aftringent fpirituous applica-i 
tions. This cannot be done for the firft two days after 
the operation, as it would then be improper to remove the 
bandages ; but after that time, they may be removed daily, 
for about a quarter of an hour ; and camphorated fpirit of 
wine, or other applications which may have a fimiiar effed, 
may be applied with ftrong fridion over the abdomen, the 
body being kept, during this period, in, the horizontal fitu-. 
ation, and the bandage applied Immediately after the fric¬ 
tion is finifhed. 26-5 

Sometimes, inftead of water, we find air contained in Tym ^”“ 
the abdomen ; and the inflation is of two kinds: Firft, mtes ’ 
that in which the air is contained in the iuteftines ; in which 
cafe the patient has frequent explofions of wind, with a 
fwelling of the belly frequently unequal. Secondly, where the 
air is collected in the cavity of the abdomen; and here the 
fwelling is more equal, without any confiderable emiffioa. 
of air. In both varieties of the difeafe the fwelling is more, 


a flat trocar is now very frequently employed; and that in- tenfe than where water is contained, and the belly founds 
vented by Mr Andree (fig. 72.) feems the beft which has yet when ftruck, and affords to the touch and' preffure near- 
appeared. The bandage being now applied and drawn a ly the fame fenfation as is received from a bladder filled 
little tight, the part to be pundured is to projed a little with air. Of thefe two diforders the former is by much 
over the edge of the bed. The operator fixes the head of the moft common. Many extenfive practitioners have never 
the trocar in the palm, while the fore finger directs the met with an inftance of true abdominal tympanites. A few. 
point of the inftrument. He is then to puth it forwards well authenticated cafes, however, have occurred, where the. 
till he is fatisfied, by the want of refiftance, that the end air was collefted between the containing and contained parts 
of the canula has reached the cavity of the abdomen. The of the abdomen. In fome of them the air was found to 


• perforator is now to be withdrawn, and the water allowed 
to flow as long as any of it can be taken off, the bandage 
being from time to time pulled to favour the difebarge. 
But if the patient become faint, a ftop for a few minutes 
fnould be put to the diicharge every now and then, by 
- placing the point of the finger upon the mouth of. the ca- 


have efcaped by a fmall hole in the inteftines, from which, 
it has been fup.pofed that the other cafes were of the fame 
nature. When the fymptoms become urgent, there is as 
much neceffity for difeharging the air as, for drawing off- 
the water in cafes of dropfy, Fhe preffure and perforation 
are to be made in the fame manner as diredled for afeites. 


nula. If any of the vilcera happen to ftop the flow of with this difference only, that a trocar of the very fmalleft 
the water before the fuelling is much diminifhed, a blunt fize ought to be ufed, forbyitthe air can be as eilily dif- 
probe is to be introduced, but bent at the end, left it flip charged, and the wound will heal more readilv than when 
into the cavity of the abdomen. When the ferum is thick a large opening is made. After the air has been extraded 
and gelatinous, it may fometimes be neceffary to introduce a the treatment ought to be nearly the fame as that recom- 
larger trocar than tBe one firft employed. When the water, mended in cafes of afeites, 
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Chap. XXTII. Of Hernia. 

Sect. I. Of Hernia in general. 

The rime of hernia mi”ht with propriety ,be-applied to 
every fu elling occaftoned by the diflodgment! ts from 

thofe boundaries within which, in a fhiteiof health, they 
are contained ; but the general acceptation of the term im¬ 
plies a tumor produced by the protrufion of tome part or 
parts from the cavity of the abdomen. 

The parts in which hernias ufually appear are the groin, 
ferotum, labia pudendi, the upper and fore part of -the 
thigh, the umbilicus, and different points between the inter¬ 
laces of the abdominal mufcles. If the fituation of fuch tu¬ 
mors be various, the vifeera which produce them are ft ill 
more fo ; inftances having occurred of the ftomach, uterus, 
liver, fpleen, and bladder, being found to form their con¬ 
tents. But a part of the inteftinal canal, or a portion of the 
omentum, are from experience known to be the mofl fre¬ 
quent caufe of their foimation. 

From thefe circumftances of fituation and contents, all 
the different appellations are derived by which hernise are 
diftinguillied. Thus they are termed inguinal, fcrotal, femo¬ 
ral, umbilical, and ventral; from their appearing in the 
groin, ferotum, thigh, navel, or belly. When the tumor is 
confined to the groin, the hernia is faid to be incomplete, 
and is termed bubonocele; but when the fwelling reaches 
•down to the bottom of the ferotum, the rupture is then fup- 
pofed to be complete, and the difeafe obtains the name of 
fcrotal rupture, or ofchiacelc. 

Of thefe diforders the inguinal hernia is by much the 
moll frequent; next to that is the femoral. The umbilical 
is feldom obferved in men, or even in women who have not 
born children. 

The caufes which tend to the production of lxernia in its 
more ufual form are thefe: 

I. The containing parts of the abdomen we know to be 
elaftic and compreffible ; whatever, therefore, tends to pro¬ 
duce a diminution of capacity in the cavity of the abdomen, 
mull occalion a proportional degree of rifk of fome of the 
•contained parts being pufhed from their natural fituations. 
Violent coughing, crying, laughter, or great bodily exer¬ 
tion, are attended with more or lefs contradion of the ab¬ 
dominal mufcles, and particularly of the diaphragm ; and 
as the contradion of thefe mufcles muft always diminilh the 
abdominal cavity, thefe caufes therefore are frequently 
found to be produdive of hernia. 

• II. Falls, in confequence of the derangement they pro¬ 
duce in the abdominal vifeera, from the fudden and violent 
fiiock with which they are often attended, are not unfre- 
quently the immediate caufes of hernia. 

III. Perfons of a preternatural laxity of frame are very 
liable to hernise. The containing parts of the abdomen, 
from the want of a fufficient tone and firmnefs, are unable in 
fuch people to refill, on all occafions the weight of the diffe¬ 
rent vifeera; and they are therefore more particularly expo- 
fed to diforders of this kind on the flighted application of 
any of the caufes already mentioned. 

IV. Sprains are apt to induce a laxity of the part injured ; 
and have therefore a fimilar influence in inducing hernise with 
general laxity. 

V. It has been obferved that the people of thofe countries 
where oil is much ufed as an article of diet, are particularly 
liable to hernias. 

In whatever parts the parietes of the abdomen happen to 
be weakeft, thefe various caufes will mofl readily operate 
in producing hernise; and accordingly we find., that defeents 
•f the bowels ufually occur only in fuch parts. 


In whatever fituation a protrufion of any portion of the Herni.x in 
inteitines occurs, except in the cafe of the hernia congenita, general, 
as all the vifeera are contained within the peritonaeum, a 
portion of that membrane, it is evident, muft be carried 
down together with the parts protruded; and in eve- 0 f ^ j, 
ry fuch inttanoe, it is this portion of the peritonxum which nialfac, 
goes d< wn along -With the gut, that is termed the hernial 
fac. The fize of this fac is various in different fubjeCts, and 
in different ftages of the fame diforder. On the firft appear¬ 
ance of the diieafe, it is commonly of no very confiderable 
fize, as fuch fwelHngs feldom acquire any great bulk at 
once: but by repeated defeents of the bowels, it comes 
to be pufhed lower and lower, till in fome inftances its 
bulk becomes very confiderable indeed; and when in this 
advanced period of the diforder the fac-happens to be 
laid open, it is found to contain either large quantities of 
omentum or inteftine, and frequently large portions of each. 

As the peritonxum has this property in common with many 
other parts of the body, of thickening according to the de¬ 
gree of any gradual extenfion applied to it, fo in many in- 
ftancesj the thickening and firmnefs of the hernial fac are of¬ 
ten really aftonifhing, 2 ^ r 

All the bad fymptoms which are found to occur in her- Caufe of 
nix, proceed, as may be readily fuppofed, either from ob-the bad 
ftruClion; to the paffage of the faeces when the inteftinal ca- f>’“pt° ms 
nal forms the tumor, or from a ftoppage of circulation oc- 
cafioned by ftriClure on the prolapfed parts : fo that the at- nia. 
tending fymptoms, it is evident, will be always more or lefs 
hazardous according to the nature of the parts fb protru- 
ded. 

Thus, when omentum alone forms the fubftan-ce of her¬ 
nial fwellings, as that organ does not appear to be fo imme¬ 
diately neceffary for life as many of the other vifeera, fuch 
tumors accordingly are not fo frequently productive of bad 
confequences, at leaft they are feldom -in any degree fo ha- 
zardous as when a part of the alimentary canal is either pro¬ 
truded by itfelf or along with omentum. 

Although this, however, is in general the cafe, yet it 
does fometimes happen, that even an omental rupture is pro¬ 
ductive of no fmall degree of danger. When a ftriClure fo 
complete upon it occurs as to occafion a ftoppage ot circu¬ 
lation in the protruded part, mortification with all its bad 
confequences muft be the certain event: And befides, the 
connection between the omentum, ftomach, and other vifee¬ 
ra, is fuch, thatja fudden defeent of any confiderable portion 
of the former fometimes brings on vomiting, hickup, and 
other troublefome fymptoms : And laftly, although a rup¬ 
ture containing omentum only might not of itfelf produce 
any thing bad ; yet as the paffage through which the omen¬ 
tum has flipped muft of neceffity continue open fo long as 
that vifeus remains protruded, and as that circumftance alone 
muft, fo long as it continues, render it more eafy for a por¬ 
tion of gut likewife to get down, this of itfelf is a fufficient 
reafon for intitling even this fpecies of hernia to the ferious 
attention of practitioners. 

But whatever the contents of fuch fwellings may be, as 
their remaining in fome inftances for a confiderable length 
of time without being productive of any bad fymptoms, 
muft proceed entirely from the circulation continuing to go 
freely on, notwitbftanding the derangement of parts ; fo, 
whenever a ftriClnre occurs up the protruded vifeera, fuf¬ 
ficient to produce either a ftoppage of the circulation, or of 
the fecal contents of the alimentary canal, when a portion 
of gut forms the difeafe, the following in general are the 
fymptoms which accrue. 

An elaftic colourlefsYwelling is obferved at the part affec- Enumera* 
ted; a flight pain is felt not only in the fwellrng itfelf, ton of 
hut, if part of the alimentary canal is down, an univerfal un- thefe fymp* 

fafinefs ton35 * 
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Hernixin eafinef; is perceived over the whole abdomen; and this pain 
general. ; s a j wa y S rendered worff by coughing, fueezing, ar any vio¬ 
lent exertion. The patient complains of naulea ; frequent 
retching ; can get no difeharge by ftool; becomes hot and 
reftlefs; and the pulfe is commonly found quick and hard. 
When the fwelling is fumed entirely by a portion of gut, 
if no fasces be contained in it, ic has a fmooth, equal fur- 
face ; and is eafily compieffible, but inftantly returns- to its 
former fize on the preli'uve being removed : but in gut-rup¬ 
tures of long (landing, where hard fsectJs have collected in 
the protruded bowels, confiderable inequalities are detefted. 
When again the tumor is comuofed both of gat and omen¬ 
tum, its appearance is always unequal, it feels foft and fome- 
what like dough, and of courfe is not fo elaftic as when 
part of the inteftinal tube only is down ; for although, like 
the other, it is compredible, it does not fo readily regain its 
former dimenfions on the preffure being taken off. 

Never hap- It will be readily fuppofed, that the fymptoms we have 
pen in o- deferibed never can happen from the prefence of omen- 
mental her- turn on jy. jr or although ftrifture produced on a portion 
l '“"' of omentum, even when no part of the inteftinal tube is 
down, does now and then occafion a good deal of diftrefs, 
fuch as pain in the part, ficknefs, vomiting, and twitching 
pains through the whole belly; yet no obllruftion of the 
gut ever occurs from this, and of courfe none of the fymp¬ 
toms ever prove fo alarming as when any part of gut is af- 
fefted. If thefe fymptorns we have deferibed as being pro¬ 
duced by a Itrangulated gut, are not now obviated by a re- 
274 moval of the ftrifture which produced them, the naufea and 
Symptoms retching terminate in frequent vomitings, firft <;f a bilious, 
ei mortifi- an j afterwards of a more fetid matter; the belly becomes 
theimef ten fe > the pain turns more violent; a diftrefling con¬ 
fix. vulfive hickup comes on; tlie fever, which btfire was 

not apparently of much confluence, now becomes very for¬ 
midable; and a total want of reft, with a very difagreeable 
ilate of anxiety, continues through the whole courfe of the 
complaint.—Thefe fymptoms having gone on with violence 
for fume time, the parent is at laft commonly relieved in a 
fudden from all manner of pain ; and then he flatters him- 
felf that ail danger is over. But inftead of that, the pulfe, 
ironi having been hard and frequent, becomes languid and. 
interrupted ; cold fweat breaks out over the wholebody, but 
efpecially on the extremities; tlie eyes acquire a kind, of 
languor ; the tenfenefs of the abdomen fubfiJes, and the 
fwelling of the part affefted dii’appears ;. the teguments co¬ 
vering the parts, which before were either of a natural ap¬ 
pearance, or had fomewhat of a reddifh inflamed cart, now 
acquire a livid hue, and a windy crepitous feel is ditlinguifh- 
able all over the courfe of the fwelling. 1£ the protruded 
parts have not of themfelves gone entirely up, their return 
is now in general eafily effefted by a fmall degree of pref- 
fure, and the patient then difeharges freely by ftool; but 
the cold fweats increafing, the hickup turns more vio¬ 
lent, and death itfelf is at lall ufhered in by its ufiaal fore¬ 
runners, fubfultus tendinum, and other convulfive twitch, 
ings. 

Thefe are the ordinary fymptoms of what is termed a 
Jirrrguhied or incarcerat'd gut-hernia : that is,, when the 
parts protruded become fo affefted by ftrifture as to pro¬ 
duce pain; and do not cither return to their natural fitua- 
tions on the patient’s getting into a horizontal polture, or 
cannot even be immediately icplaccd by the hands of a prac¬ 
titioner. 

27 s In whatever fituation a ftrangulated hernia occurs, the 

•are- only rational method of cure, it is evident, mull confill in 
the removal of tliat ftrifture which prevents the return of 
the protruded pans. It is that ftrifture which ought to 
be. confldcred as the catiff cl all the milch icf; and unleis it 


be removed, notliing effectual can be done for the relief of Hernia ia 
the patient. 

V.irious methods have been attempted by practitioners 
for the removal of flrifture in thele diforders ; all of which 
may be comprehended under two general heads. 

I. Such as effect a reduftion of the protruded parts, with¬ 
er, t the interpofition of incilion or any chhurgical operation 
properly fo called ; and, 

II. Adivifion of the parts producing the ftrifture, fo as to 
admit of a replacement of the deranged vifeera, couftitutiig 
what is termed tlie operation for the hernia. 

Thd remedies to be employed for accoinplifliing the fir It 
of thefe are, a proper pofture of the patient, with the ma¬ 
nual afliflance of a praftitioner; blood-letting, ftimriating 
clyfters, opiates, the warm bath, and proper applications 
to the tumor itfelf.—If thefe fail, tiiere is then no other 
means of cure left but the operation of dividing the integu¬ 
ments, and replacing the vifeera. 2 > 

As foon as the afliflance of a praftitioner is defied for M or 
the removal of fymptoms in cafes of hernia, the firft circum- 
fiance requiring his attention is the placing; of his patient ,'d^ 1 
in fuch a poflure as will moll probally favour tlie return of 
the protruded parts. Placing tlie patient’s feet ever tl e 
fhoulders of another perfbn, while his body is allowed to 
hang downwards, and caufing him to be a good deal jolted 
about, lias on fome occalions anfwered when other means 
have fl.iled. 

The furgeon fhould at the fame time endeavour to affifl 
the return of the bowels, by means cf gentle preffure with 
his hands and fingers. In the inguinal or fcrotal hernia, this, 
preffure fhou’.d be made obliquely upwards and outwards to 
correfpond with the opening in the external oblique muffle g 
in the femoral hernia it ought to be made direftly upwards ;■ 
in the umbilical and ventral hernia direftly backwards.— 

The fwelling fhould be grafped with one hand at the b it- 
tom, while with, the timers of tlie other hand an attempt is 
made to pufti gently the c ntents- of the tumor into their 
place, always cbftrvir.g that the parts laft protruded Le iiril 
reduced. This operation is by authors termed the la. us. 

When the means now mentioned have failed, no remedy 
affords more relief than blood-letting. The quantity to be 
drawn ought chiefly to be. determined by the fliength of 
the patient. There is icarccly .my difeafe, however, whetc 
Inch large quantities of blood can with propriety be taken 
from weak people. Blooding till the patient is in a flute 
cf deliqniivm animi, is frequently known to produce a more 
effectual relaxation of the muffles than can be done by any 
other means. On that account it is fometimes advifcd in 
cales of hernia, and the practice is now and then attended 
with advantage- 

As an obftinate coflivenefs is commonly or.c r.f the molt 
alarming fymptoms of hernia, it has been a common prac¬ 
tice to exhibit a variety of Simulating purgatives both by 
the mouth and anus ; but they are very l'eldcm of much fer- 
vice, and in that cafe almoll ur.iverfally do injury, by increa- 
fing not only the ficknefs at flomach, but the tenlion and 
pain of die tumor. When they are to be employed, they 
ought to he thrown up by the anus. For this purpofe aloes 
and other ftimulating fubftances, but pircicularly tobacco- 
frnoke,.are employed; and althcngh this laft remedy, which 
is to be thrown in by double bellows, &c. dees not always 
aft as a purgative,, it may be ufefully employed as an me- 
dyne. Where an evacuation by ftool is wanted, it may in 
general be readily procured by the injeftien cf warm water,, 
in which a little Caftile foap is diif.lved, in the proportion 
of a drachm or a drachm and a half of the latter to a pound 
of the former. Warm bathing is another remedy greatly 
extolled,, either by general, uiuuei non or local application* 
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Herm* m by means of warm Water put into ox-bladders covered with 
guicral^ flannel, and laid acrofs the abdomen. 

To diminifh the fize of the tumor, remedies of an oppo- 
fite quality from thefe have been ufed ; and though by fome 
this practice has been confidered as hazardous, yet by 
others, particularly by the late Dr Monro and Mr Benja¬ 
min Bell, more advantage has been found from cooling ap¬ 
plications than from thofe of a different nature. Snow, ice, 
Or cloths dipped in a recent folution of fal ammoniac in 
water and vinegar, or cold faturnine applications, or cold 
■water and vinegar, have been employed with advantage. 
If, notwithftanding thefe remedies, the difeafe becomes 
worfe, and no probability remains of fuccefs, the divilion 
of the parts producing the ftridture can alone lave the life of 
j 77 the patient. 

When the T° determine the exadt time at which to proceed to an 
operation operation, has been confidered as one of the niceft points in 
for redu- furgery. In general, when every attempt has failed, and 
n ° °f the former remedies is likely to fucceed, 

flioulcTbe t ^ le fur ge°n ought certainly to proceed to the operation, 
performed. ^ ^ ew h° u rs, even when affiftance has been early applied, is 
perhaps all the time which ought ever to be confumed in 
trials of this nature. But however neceffary this operation 
may be when a patient’s life is in danger, as it is always at¬ 
tended with fome degree of hazard, it ought never to be 
pradtifed where fymptoms of ftrangulation do notexift. 

In this kind of hernia called chrome, the circulation of 
the part forming the hernia, as well as the periftaltic mo¬ 
tion of fuch parts of the alimentary canal as have been pro¬ 
truded, go freely and regularly on. ' There are many in- 
ftances of large hernias falling down even to the bottom of 
the ferotum, and continuing there for many years, without 
producing any interruption to the ufual discharge by ftool. 
All that can be done here is, to prevent any accumulation 
of feces in the inteftine, by preferibing a proper diet, and 
the occafional ufe of gentle laxatives; and obviating any in¬ 
convenience which might arife from the weight of the tu¬ 
mor, by the application of a proper trufs or fufpenfary ban¬ 
dage ; to warn them of the rifk to which they are conftant- 
ly liable, and to caution them againft violent exercife, parti¬ 
cularly leaping, and every fudden exertion. The trufs 
ought to be fitted exadlly to the part for which it is in¬ 
tended, for without the utmoft nicety in this refpedl, it muff 
always do more harm than good ; lor the foie purpofe of a 
Jband.age, in cafes of hernia, is to prevent effeftually the fail¬ 
ing down of fuch parts as have been newly replaced. If 
therefore the pad or bolder of the bandage does not bear 
properly againft the opening upon which it is placed, a por¬ 
tion of gut may flip out, and be materially injured by the 
preffure of the pad. Fig, 74.. reprefents a trufs for an in¬ 
guinal or femopal hernia of one fide, fig. 75. a trufs for the 
fame difeafe in both fides, and fig. 76. a truls for an umbili¬ 
cal hernia. 

,, l 7 , r We fhall now proceed to deferibe the circumftances to 
perform- “ e atte oded to in performing the operation for hernia in ge- 
ing it. ' neral. A table of convenient fize and height being placed 
in a proper light, the patient muft be fo laid on it as to re¬ 
lax the difeafed parts as much as poffible, and then fecured 
by proper affiftance To leffen the contents of the abdo¬ 
men as much as poffible, the bladder ought to be emptied 
previous to the operation. An incilion is to be made with 
a ccmmon round edged fcalpel through the fkin and part 
- of the cellular fubifance, long enough to allow the ftridfure 
to be fully expofed. The reft of the cellular fubftance is 
then to be divided with the greateft attention. That part 
of the mufcle forming the ftridfure or ring muft next be laid 
diftindfly in view. A fmail portion of the protruding file 
p,uft alfo be expofed ; after which the directory (fig. 77.} 
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is to be paffed between the ring and the fac. A ftraight Herniss ifi 
probe-pointed fcalpel is now to be introduced into the groove general. • 
of the directory, and by it the ring is to be dilated till the 
point of the finger can be introduced. The finger is here 
confidered as the fafeft director ; for it being infinuated 
into the aperture in the tendon immediately above the pro¬ 
truded parts, the point of the knife is eafily introduced upon 
it; and by keeping the end of the finger always a little be¬ 
fore the knife, the opening may' be enlarged to any necef¬ 
fary extent without rifk of wounding any of the contiguous 
parts. 

By the eafe with which the finger is introduced, the ope* 
rator will be enabled to judge when the ring is fufficiently 
dilated ; and if the ftrangulation was entirely in the ring, it 
will now be evident that every obffacle to the redudfion 
muft be removed, and of cdnfequence that the prolapfed 
parts may be. returned with little difficulty. If the patient 
be young, or if the difeafe has continued a confiderable 
time, fuch a degree of inflammation frequently enfues in the. 
neck of the fac as to produce thickening and ftradtnefs; fo 
that, after the fac and its contents have been entirely freed 
from the ftridfure of the ring, the intellines cannot be redu¬ 
ced. We judge this to be the cafe when, after the ftridfure 
of the ring has been removed, the parts prolapfed do not ex¬ 
pand into their natural fize, and farther, when they make 
'refiftance when we attempt to return them. In this cafe, the 
neck of the fac muft be opened with the utmoft caution, to. 
avoid wounding the parts within it. 

If the herniary fac, under the ftraitened place of its neck, 
be thin and tranfparenr, and there is little or no reafon to 
fufpedt an adhefion of the bowels to the fac, the beft me- . 
thod, as Dr Monro, in his publication on the Burfa Muco- 
ix, obferves, will be to make a firpall hole in the fac below 
the ftridtiire, and then to introduce a finall furrowed .probe, 
and to cut cautioufly upon it. But if the fac be thick and 
dark coloured, and there is likewife a fufpicion that the 
bowels may adhere to it,' the eafieft and fafeft manner will 
be to make the hole in the peritoneum above the ftridfure ; 
then to introduce a common probe, bent near its point into, 
a femicircle, with its point directed downwards through the 
ftridfure into the fac ; and upon the point of it to make, 
with great caution, another fhiall hole; after which we may 
either cut upon the probe, or introduce a furrowed probe, 
and divide the neck of the fac. 

After this, the bowels are to be returned by preffure up¬ 
on the fac, without opening it farther ; and the fides of the 
wound in the fkin are to be brought together, and kept fo 
by means of flips of adhefive plafter, though flitches made 
at the diftance of a finger-breadth from each other will ex¬ 
clude the air, and prevent the return of the bowels more ef- 
fedtually. Over thefe are to be laid feveral folds of char- 
pee, and the whole is to be fecured by a bandage adapted to 
the nature of the part. .V. 

The patient, upon being Carried to bed, fhould be fo pla-Treatment 
ced as to have the part upon which the operation was per- afterwards* 
formed higher than the reft of his body, or at lead as high 
as the fituation of the part operated upon will allow, in or¬ 
der to prevent a return of the difeafe.- After the opera¬ 
tion, opiates are particularly nfeful, and ought to be re¬ 
peated as circumftances may require. It is likewife ne- 
cefiary that the patient Be' kept cool. In plethoric habits, 
blood-letting is proper, together with a rigid attention to low- 
diet. A frequent Ufe of clyfters and gentle laxatives, to 
keep the belly moderately open, ought not to be negledied. 

When the conftitntion has been previoufly much reduced; 
inftead of blood-letting and a low diet, a nourifhing regk 
men is neceffary. The dreffings ought not to bs removed 
till the third or fourth day after the operation, when the 
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Herui* in fides of the wound will be found a’moft adhering together ; a ligature on the found parts previoirs to the removal of Hernia: in 

general. an d if attention be paid to the fubfequent treatment, the thole which are mortified; whilft the ends of the ligature 

foie will be generally healed in two or three weeks. As being left hanging out of the wound, the furgeon has it in 

foon as the wound is firmly cicatrized, a trufs ought to be his power to remove them when circumftances appear, to 

properly fitted to the part, and Ihould never, in any future render it proper. Thefe ligatures on the omentum, how- 
jjj 0 period oflife, be laid afide. ever, are frequently produdive of bad confequences. No 

Method of When the hernia is of long Handing, and when there is hemorrhagy of any importance ever occurs from a divifion 


280 period 01 ure, De laid aiiue, cvci, <iic lrcqucuiiy piuuuuivc ui ua a 

Method of When the hernia is of long Handing, and when there is hemorrhagy of any importance ever occurs from a divifion 
performing reafun to think adhefions have taken place between the fac of this membrane, even in a found umortified Hate; fuch 
the opera- an d bowels, or that mortification has already begun, or that parts as have become gangrenous may therefore be freely 
'^dh-Cons' ^ ome fil ;iments run acrofs the fac and prevent the reduction, cut off, and the remaining found parts be afterwards, with- 
ormortifi- or that there is water in the fac, or that the gut is in dan- out the intervention of ligatures, fafely introduced into the 
cations ger of being entangled from a part .if the omentum being abd. men. If a vefl'el -if any fize in the omentum has been 


have taken down, a different method of operating becomes neceffary. 


abd. men. If a veffel >.f any fize in the omentum has been 
divided, a ligature may be puffed above the veffel itfelf, and 
the ends left hanging out ot the wound ; the threads may be 


The patient is to be placed as already directed. The the ends left hanging out ot the wound ; the threads may be 
operator is to grafp the tumor with the one hand, fo as to at r erwards pulled away at pleafure. When a rupture has 
make the Hein tenfe on the fore part of it, while with the b en of long duration, it fometimes happens, that from the 
fcalpel in the other he divides the Hein from one end ot the preffure made by the trufs, and other circumffances, portions 
tumor to the other. The cellular fubffance is by gentle of the omentum are colleded together into hard lumps. If 
flrokes to be divided, till not only the ring, but the whole thefe be fmall, they may be retuined into the abdomen with- 
length of the fac, is laid bare. An opening is now, in the out producing any inconvenience; but if from their bulk 
moff cautious manner, to be made into the fac by flight and hardnefs they are likely to do mifehief, they ought to 


fcratches, to avoid hurting any of its contents 


be cut off. When part of the omentum is to be removed. 


In making this perforation, which is confidered as the it ought to be previoufly expanded and divided with feiffars, 
niceff part of the operation, confiderable affifiance is obtain- which will be more convenient than any other inflrument. 
ed from the ufe of the fmall diredory, upon the point of When again a fmall portion of gut is found mortified, we 
which the fibres of the fac are to be fucceffively raifed and are to endeavour, by means of a needle-ligature, to conned 
divided till an opening is made. The opening is to be en- the found part of the gut immediately above the mortified 
larged till it admit the fore-finger of the left hand which fpot to the wound in the abdomen already made. By this 
feives as a diredory for conduding the flraight probe- means, when the mortified part feparates, or perhaps what is 
pointed fcalpel with which the fac is to be divided through better, when it has been immediately cut out, the faeces are 


its whole length. 

The fac being laid fully open, the parts contained in it 
ought to be examined with the nicefi attention, to dilcover 
Whether they are all found or not; and if, upon an atten¬ 
tive infpedion, it is found that they are not evidently in a 
gangrenous Hate, even although they feem confiderably in¬ 
flamed, they fhould be immediately returned into the abdo¬ 
men. When adhefions take place between different parts 
of the protruded gut, the greateff caution is neceffary in le- 


difeharged by the wound ; and there are different inffances 
where, after fuch a difeharge has continued for fome time, 
the wound has entirely healed. 

But when the mortified portion of gut is of Confiderable 
extent, and includes the whole circumference of the intef- 
tine, all that can be done is to remove it, and to draw, by 
means of a ligature, the upper end of the gut towards the 
under, and afterwards conned them to the inner edges of 
the wound. This at leaft affords a chance of the ends of 


parating them. When one part of a gut adhears fo firmly 
to another as not to be feparated but with difficulty, it is 
much better to return the whole, even in that Hate, into the 
abdomen, than to run the rifk of hurting the intelline mate¬ 
rially by ufing much force. When adhefions occur between 
the hernial fac and the gut, or between the gut and omen¬ 
tum, if the filaments producing the connection cannot be 
-otherwife removed, as there is no great hazard in wounding 
the omentum, and Hill Id's in hurting the fac, a very fmall 
portion of thefe may be diffeded, and returned with the gut 
into the abdomen. When the bowels cannot be reduced 
with cafe, the ring is to be dilated by the blunt-pointed 
fcalpel in the manner already dircded. After returning the 
contents of the fac into the cavity of the abdomen, it has 
been propofed by fome authors to pafs a ligature round the 
neck of tire fac, with a view of procuring a reunion of its 
fides, fo as to prevent a future defeent of the bowels; and 
various other methods, even adual and potential cauteries, 
have been propofed $ but as none of them yet attempted 
have been found fufficiently to anfwer the purpofe, the only 
thing that can be recommended is a well made trufs. 

481 When the bowels are adually in a Hate of gangrene, as 
Treatment the returning of fuch mortified parts might be attended with 
howels'are ver y wor ^ confequences, a great degree of caution is 
in a ftate of neceffary. When the omentum is found in a mortified Hate, 
gangrene, as the excifion of a portion of this fnbltance is not attended 
with much rifle, it is the common pradice to cut away the 
difeafed parts, and to obviate any inconvenience which 
niight enfue from the hemorrhagy. We are adyifed to make 
Vol. XVIII. 


the gut being brought to reunite ; and if unfortunately that 
event fhould not take place, a paffage of the faeces will Hill 
be iecured. All fuch mortified parts as are to be removed 
ought to be cut off, and the remaining found intefiine re¬ 
tained, before the opening in the ring can be dilated with, 
fafety, lefl the gangrenous portion flip in together with the 
found. The parts forming a hernia being all completely 
replaced, when the fac in which they were contained is found 
thick, hard, and much enlarged, as in fuch a Hate no good 
fuppuration can take place, and as its prel'ervation cannot 
be in any degree nfeful, fuch parts of it as can be cut away 
with propriety ought to be removed. All the lateral and 
fore parts of the fac may be cut off with fafety ;but as it 
is commonly firmly conneded with the fpermatic vefiels 
behind, this part of it ought not to be touched. 

Sect. II. Of B ulonoce/e, or lng uinal and Scrotal Hernia. 

rpi r • . tZoir 

This ipecies of hernia is formed by a protrufion of fome Symptoms 
of the abdominal bowels through the rings of the external of hubona- 
oblique muffles. It is known by the general fymptoms of ce 
hernia already enumerated, and by a foft and fomewhat 
elaftic fwelling, beginning in the groin, and defeending by 
degrees into the ferotum in men, and into the labia pudendi 
in women. When the hernia contains omentum only, the 
fwelling is both more foft, compreffible, and more unequal 
than when the gut alone is down ; the ffrotum becomes 
more oblong than in the intefiinal hernia; and when the 
quantity of omentum is lsrge it is alfo much more weighty 
than a gut rupture of the fame fix;- but frequently the tu- 
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mor is compofed of both gut and omentum, and then the 
diftinguifhing fymptoms of each cap never be fo clearly 
marked. 1 

Bubonocele may he confounded Wjth certain other dif- 
eafes ; but may be diltinguifhed by the following marks 
which are prefent in thefe diforders, while the fymptoms of 
hernia are abfont : From venereal bubo, by the prefence of 
that incomprtffible hardnefs with which alt fuch fwellrngs 
areatfirft attended, and by the fluidity of matter which in 
the fuppurative ftate is always obfervablet From hernia 
humeralis, or fwelling of the teftes,. by the abfence of the 
hardened and enlarged ftate of the teftis and epidydimus, 
and likewife of the pain, the tumor of the tefticle being re¬ 
markably heavy in porportion to the bulk, the fpermatic 
jprocefs being commonly free from the fwelling. In the her¬ 
nia humeralis alfo the inteftines are unobftru&ed, and the 
general fymptoms of hernia are wanting. From the hydro¬ 
cele of the tunica vaginalis teftis, by the tumor generally feel¬ 
ing more fmooth to the touch than in hernia, by the fwelling 
here beginning in the under part of the fcrotum and afcending, 
by the Ipermauc cord being always free and diftinft, and by a 
iluiftu.ati >n being evident. From hydrocele of the fpermatic 
cord, fometimes with much difficulty, and therefore it re¬ 
quires here particular attention. In every cafe of tumor in 
the teftes, where the moft perfect certainty is not obtained, 
and when it is neceffary to have recourfe to an operation,, the 
furgeon ought to proceed as in a cafe of real hernia. 

The treatment of bubonocele is the fame with that already 
advifed in the treatment of hernia in general, only making 
allowance for the fituation of the difeafe. In attempting 
the reduftion by means of the hand, the preffure fhould be 
obliquely upwards and, outwards, correfponding with the 
ring of the abdominal mufcle. In performing the operation, 
the patient fhould be laid on a table, with his head and body 
almoft horizontal, whiift at the fame time his buttocks are 
fomewliat elevated by pillows placed beneath them.. The 
kgs hanging over the edge of the table ought to be fepara- 
ted, fo as to admit the operator between them ; and fhould 
in that fnuation be firmly fecured by an affiftant on each 
fide, who fhould take care to keep the thighs fo far raifed 
as to relax all the abdominal mufcles. The parts being pre- 
vionfly fhaved, an incifion muft be made with a common 
Tound-edged fcalpel through the ikin and part of the cellular 
fubftance, beginning at kaft an inch above the fuperior end 
of die tumor, and continuing it down to between two and 
three inches below the ring. 

Although in by much the greateft proportion of hernial 
swellings, the fpermatic veflels Uc behind" the protruded parts, 
vet on fome occafions they have been found on the anterior 
part of the tumor; fo that in order to avoid the rifk of 
wounding them, as, foon.as the fkin is divided, the remain¬ 
der of the operation ought to be done in the moft cautious 
manner, care being taken to avoid every large blood-veflel 
which makes its appearance. The ring muft now be laid 
diftinclly. in view; a fmall portion of the proctuding fee 
muff alfo be expofed ; after which the dire&ory is to be in¬ 
troduced between the ring and the fee, placing, the point of 
the inftrument obliquely upwards and outwards. A. blunt 
pointed biftoury is now to be introduced into the groove of 
the dire&ory, and by it the ring is. to be dilated till the. 
point of the finger can be introduced. The directory is now 
to be laid afide, and the finger ufedjn place of it through 
the reft of the operation.. After the operation is finifhgd, 
the dreffings are to be applied, and the whole fecured by 
a T bandage, or fufpenfory bag, properly fluffed with foft 
lint. 

The patient, on being carried to bed, fhould have a pillow 
and.er the-buttocks ; to elevate them a little above the reft 
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of the body, and fhould be treated in the manner which Hernia 
has been already directed. As foon as the wound is firm- Congenita 
ly cicatrized, a trufs ought to be properly fitted and 
ufed through the reft of the perfon’s life. Females are 
liable to this fpecies of rupture as well as men ; and as the 
opening in the external oblique mufcles is exceedingly fimi- 
lar in both fexes, the treatment of this fpecies of hernia in 
females is very fimilar to what is found to anfwer in men.. 

When clyfters, blood-letting, and the other remedies for¬ 
merly enumerated, fail,, the feme operation of enlarging the 
opening in the tendon of the oblique mufcle is here equally 
proper as in the other fex. 

As modeft women are apt to conceal diforders of this kind, 
they may frequently happen when the furgeon receives no in¬ 
formation about them. Whenever, therefore, fuch fymptoms 
of colic occur as give reafon to fufpeft the exiftence of her¬ 
nia, a particular examination ought always to be made, in 
order, if poffible, to detect the caufe of the mifehief, from the 
removal of which alone a cure can be expefted. 

Sect. III. Of Hernia Congenita 

The teftes in the foetus are, till near the time of delivery, 
lodged in the cavity of the abdomen When they deicend 
into the fcrotum, they pufti before them a portion of the 
peritonaeum, which afterwards forms^the vaginal coat. The 
paifeges by which they deicend are foon ihut up ; but fome¬ 
times the contrary happens, and then a portion of fome of the 
abdominal vifeera pafling down, forms dut fpecies of hernia 
to which new-born infants are liable, termed by Haller the 
hernia congenita. The tefticle and protruded inteftme being 
here in contact with one another, the tunica vaginalis teftis 
forms the hernial fac.. 

It has been affirmed by fome of the lateft writers, 
hernia congenita cannot be diftinguifhed from that contain- »» con^e- 
edin the common herniary fac ; and that though there was m . ta IS 4‘" 
a diftinftion, it could be of no material ufe in pra&ice. But 
Dr Monro obferves,, that a hernia congenita may be diftin- bonocele.. 
guifhed in an adult by an evident external mark; which is, 
that the bowels pufh down between the fac and the fore¬ 
part and Tides of the tefticle, fo as often in a great meafure 
to conceal it; whereas, in the common hernia, every part of 
the tefticle can be felt diftm&ly And that it is of material 
ufe to make the diftmdtion; becaufe in whatever manner we 
operate in hernia congenita,, unlefs we take the utmoft care 
to exclude the air, there will be a more violent inflammation 
and greater diftrefs than in common cafes, becauie the teff 
tide will partake of the inflammation. a gg. % 

In the treatment of ruptures of the congenital kind,little Treatment*, 
difference occurs from the management of the common fero- 
tal hernia; only a trufs ought never to be applied to in¬ 
fants, unlefs the tefticle can be felt in the fcrotum, after the 
contents of the hernia have been, reduced; as it would en¬ 
tirely prevent the dd’cent of the tefticle,. which yet remains 
in- the" abdomen. It any operation has been performed, the 
tefticle fliould, immediately after the bowels are reduced, be 
covered with the vaginal coat, and at each drefling care 
fhould be taken that the air be excluded. In every other 
refpect the treatment of congenital hernia is the fame with 
that of hernia in general. 

Sect,. IV. Of Femoral or Crural Hernia. 

. 28 f 

The feat of this fpecies of hernia is upon the upper and Situation of 
fore part of the thigh ; the protruded bowels palling out at thepro- 
the lame opening through which the large blood-veffels of trudetl . 
the thigh are iranfmitted from the abdomen, and of confe- 
quence under that part of the tendon at the under end of j™ 
the abdomen known by the name of Poup art's or Fallopius' s 
ligament . Sometimes the bowels which protrude are fituated 
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immediately over the femoral veffels, fometimes on the out- 
fide of thefe, but more frequently they lie upon their inner 
fide. The (Jifeafe is more frequent in women than in men, 
on account of the width of the female pelvis, and of confe- 
quence the length and laxity of the ligament. The femoral 
hernia is more in danger of being confounded with inguinal 
hernia than with any other ; the tumor, however, is deeper, 
and the ring of the abdominal mufcles, which lies entirely 
above the tumor in femoral hernia, completely furrounds 
e88 the parts in that of the inguinal kind. 

'Treatment. In the treatment of femoral hernia, when fymptoms of 
ftrangulation occur, we mult ufe all the remedies commonly 
praCtifed for hernia in general; only that here, in attempt¬ 
ing to reduce the parts by the hand, the prelfure fhould be 
made direCtly upwards. An incifion of fufficient length is 
to be made through the integuments, fo as to allow that 
part of the tendon which forms the ftriCture to be laid fairly 
in view ; and after dividing the integuments, we are cau- 
tioufly to cut the fafeia lata of the thigh, and leparate any 
glands which may come in the way till the ftrichire and part 
of the fac diftinCtly appear. The ftridture is then to be di¬ 
vided, by cutting fibre after fibre fucceffively. The fper- 
matic veffels in the male, or round ligament in the uterus in 
the female, may be avoided by cutting in a direction to¬ 
wards the umbilicus, carefully dividing the tendon tranf- 
verfely. Some authors, from a lenfe of the danger attend- 
ing this part of the operation, have recommended merely to 
dilate the paffage, inftead of dividing the tendon; but in 
fuch a fituation, to attempt a farther dilatation without the 
affiftance of the knife, would probably be feldom attended 
with any advantage. After the pai ts are reduced, the wound 
is to be drafted as directed in the treatment of hernia in ge¬ 
neral: a piece of thin leather fpread with fome adhefive pla¬ 
iner retains the dreffings better, and with much more eafe, 
than any other bandage. 

Sect. V. Of other Species of Hernia. 

In umbilical hernia the parts protruded pafs out at the 
umbilicus, and are commonly the inteftines, or omentum, 
or both ; fometimes part of the ftomach, the liver, and even 
the fpleen, have been found in the fac. Here, as in other 
ruptures, the peritonaeum forms the fac, and in recent cafes 
it is generally very evident; but by the fize of its contents, 
or a long continuance of the difordeV, it fometimes becomes 
fo connedted with the furrounding parts, that by many its 
exiftence has been doubted, and fometimes the fwelling has 
increafed to fuch a degree as to burft even the flein itfelf. 
The d feafe occurs moft frequently in infancy, foon after 
birth. In the adult ftate corpulent people are more fubjedt 
to it than thofe of a contrary habit; and pregnant women 
are particularly fubjedt to it, on account of the fize of the 
uterus. The diagnofis in this difeafe is readily made, as 
the diforder can fcarcely be confounded with any other. If 
the difeafe be attended to in due time, a bandage properly 
fitted will generally eflfedt a cure ; and in fuch fweliings as 
occur in pregnancy, delivery will commonly remove the dif¬ 
order ; but even in cafes ot pregnant women, a bandage ear¬ 
ly applied and properly ufed will give confiderable relief, 
till a cure can be obtained by delivery. In this difeafe the 
omentum is more frequently pulhed out than any other vif- 
cus ; hence umbilical hernia in general are not productive of 
fuch bad fymptoms as ufually occur in the other kinds of 
rupture. When, however, the inteftines protrude, the ufual 
fymptoms of a ftrangul tted hernia are apt to be induced ; 
and when the means ufually employed for returning the gut 
into the abdomen do not fucceed, a cure it is evident miift 
depend entirely on a thorough removal of the ftriCture. In 
performing this operation, an iacifion through the integu- 
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ments is the firft ftep to be taken, fo as to expofe the ftric- Other S.pe- 
ture of the tendon and die neck of the fac. The ftridlure Cies0 ^ Hir ‘“ 
is to be removed in the manner already deferibed ; and as n,a 
the tendon completely furrounds the neck of the fac, the 
ftridture may be cut wherever it can be moft readily dilated. 

A radical cure fimilar to that for the other fpecies has been 
propofed, but with as little probability of fuccefs. 290 

Ventral rupture -is a protrulion of fome of the bowels Ventral 
through the interftices of the abdominal mufcles, and is ^ erma- 
moft frequently obferved in fome of the parts moft contigu¬ 
ous to the linea alba. The treatment of this fpecies of dif¬ 
eafe is exactly the fame with that of exomphalos. 291 

Hernia of the bladder of urine, thougli left frequent Cyftieher- 
than that of the omentum or inteftines, is not very uncom- "ur^o/the 
mon. The fituation in which it occurs is in the groin, ur i n ary 
through the abdominal ring, in the fore part of the thigh, bladder, 
under Poupart’s ligament, fo as to form inguinal or crural 
hernia. Inftances have likewife occurred of the bladder be¬ 
ing pulhed into the perinseum. Sometimes it occurs by it¬ 
felf, without any complication at other times it is accompa¬ 
nied with inteftines and omentum, both in inguinal and femo¬ 
ral herniae: when complicated with bubonocele, the protru¬ 
ded part of the bladder is iituated between the inteftine and 
fpermatic cord. 2^ 

The ufual fymptoms are a tumor, attended with fiuCtua- Symptoms, 
tion either in the groin, in the fore part of the thigh, or 
perinaeum, which generally fubfides when the patient voids 
urine. When the fwelling is large, before water can be 
made with freedom, it is commonly neceffary to have re- 
courfe to preffure, at the fame time that the tumor, when 
in the groin or thigh, is as much elevated as poffible ; but 
when the fwelling is fmall, and efpecially when no ftriCture 
is as yet produced, the patient generally makes water with 
great eafe, and without any affiftance from external preffure. 

When the difeafe occurs without any complication, it is 
commonly owing to a fuppreffion of urine. In the diagno¬ 
fis care ought to be taken not to miftake it for a hydrocele. 

In recent cafes, the part protruding may in general be eafily 
reduced, efpecially if we attend to the fuppreffion of urine* 
which probably gave rife to the difeafe. A proper trufs 
ought afterwards to be worn for a confiderable time. When 
the difeafe has been of long Handing, adhefion takes place 
between the bladder and cellular fubftance of the ferotum. 

In this cafe, therefore, as long as no fymptoms occur to 
render the operation neceffary, a fufpenfory bandage, fo fit¬ 
ted as effectually to fupport the prolapfed parts, is the only- 
probable means of relief. 

Sometimes the bladder, owing to a fuppreffion of urine, Hernm v:;- 
at other times part of the inteftines,' have been found to ginalisv 
protrude through the vagina. In the former cafe a fluCtu- 
ation of water is perceptible to the touch. 

The reduction is made by laying the patient on her back 
with her loins femewhat raifed, and preffing with the fore¬ 
finger from the vagina. Defcents may in future be gene¬ 
rally prevented, by evacuating the urine often, and by the 
ufe of a peffary introduced into the vagina. Nearly the 
fame means are employed ill reducing the inteftine when it 
is found to protrude. 

Chap. XXIV, Of Hydrocele. 

Every tumor formed by a collection of water might with 
propriety be named hydrocele, but the chirurgical accepta¬ 
tion of the term implies a watery fwelling fituated in the 
ferotum or fperinatic cord. Hydrocele is either analarcous 
or eneyfted. In the former, the ferum is chiefly diffufed in 
the cellular fubftance : In the latter, the water is collected 
in a diftinct bag. The ferotum with its contents are liable 
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* t0 variet -'‘ es of the difeafe ; fo is the fpermatic cord with 
of the Its C0Verin g s * 

«. o — 0 _' _ n J ,' ■ Sect. I. Anafarcous Hydrocele of the Scrotum. 

Symptoms - A s *" oon as water has collected in any confiderable quan- 
of this dif- ' n ^e fcrotum, a foft, inelaftic, colourlefs tumor is ob- 
«afe. ferved oyer the whole of it; impreffions are eafiiy received 
and retained for fome time ; the fkin at firft preferves its na¬ 
tural appearance, and the rugas of the fcrotum are not much 
altered; but as the fwelling advances, they gradually difap- 
fear, and are at laft totally obliterated. The fwelling, from 
being-at firft foft, and of a confidence fimilar to dough, by 
. degrees turns more firm, and the fkin at laft acquires an un¬ 
natural white Ihining appearance. The tumor at length 
becomes large; and though originally confined to the fcro¬ 
tum, it at laft fpreads up the groin. The penis likewife 
becomes affefled, and often fo fivelled and diftorted as to 
excite much inconvenience and diftrefs; and although the 
fcrotum is compofed of parts which readily admit of dilata¬ 
tion, the tumor fometimes becomes fo enormous that it burfts 
*95 from one end to the other. 

seatment. in the furgical treatment of this difeafe, pun&ures made 
with the point of a lancet are moll advifeable, as large fcari- 
ficatlons, inanafarcous habits, are fometimes apt to produce 
inflammation and mortification ; while Ample punflures rea- 
dily heal, and can be renewed with very little pain as fre¬ 
quently as may be neceflary: and befides, pundtures are 
equally ufeful with the incifions ; for as the cells of the fcro¬ 
tum communicate freely, if the pundtures be made fairly 
through the fkiu, the water drains off very readily, though 
not fo foon as by fcarifieation. Previous to the operation, 
befmeaiing the part with fome tough ointment of an inno¬ 
cent nature, and afterwards keeping it as dry as poffible by 
a frequent renewal of dry foft ltnen cloths, in order to im¬ 
bibe the moifture, is here a neceflary piece of attention. 
The want of this feems to be the caufe of much of the mif- 
chief which frequently enfues from operations of this kind. 
When icarifications or pundtures go wrong by beginning to 
inflame and turn painful, &c. a cold folution of faccharum 
latumi, .applied upon foft linen, proves mcrft effectual in 
putting a ft 'p to the farther progrefs of the inflammation, 
and affords moft immediate relief to the patient in the pre- 
f.ufc diftrefs. Lime water, employed in the fame manner, 
proves alfo a very ufeful application. When, however, the 
diforder proceeds to gain ground by a real mortification 
coming on, we fhould immediately have recourfe to bark and 
396 other medicines ulually employed in fuch affedtions. 

Sometur.es Although the anafarcous hydrocele, for the moft; part, de- 
local^aufe! P erf( ^ s u P on a general dropfical tendency, fome inftances oc- 
s ' cur of a local caufe producing a mere local dropfy of the 

• fcrotum. Thus, it has been known to happen from fweh 
liogs in the groin and in the abdomen obftrudting the 
pafiage of the lymphatics. When this is the cafe, if tu¬ 
mors producing fuch obftrudttons can be extirpated, no 
other means will afford fuch effedtual relief; but when they 
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fuch circumftances will otherwife be apt to occur, an inci- Hydrocele 
lion fhould be made into the tumor, and carried to fuch a °f the 1 u- 
depth as is fufficient for reaching the wound in the urethra.. n,€; * Va g‘' 
In this manner a free vent will not only be given to the 1 . 

urine already diffufed, but the farther collection of it may w— 
probably be prevented. If a ftone impa&ed rn the urethra 
be found to be the caufe of effufion, it lhould be cut out; 
and if the obftrudtion be produced by ftridtures in the ure¬ 
thra, they muft be removed by a proper ufe of bougies. 

The caufe being thus removed, if the habit of body of the 
patient is good, and untainted with any venereal or other 
general affedfion, by dreffing the fore properly with foft 
eafy applications, the opening into the urethra •will probably 
heal, and a complete cure will in this manner be obtained. 

But when thefe ailments are complicated with any general 
affedtion, particularly with old - venereal- complaints, it fre¬ 
quently, happens that neither mercury nor any other medi¬ 
cine has much influence in removing them. 

Sect. II. Hydrocele of the Tunica Vaginalis TeJUs . 

In- the healthy ftate of the body, a fmall quantity of 
aqueous fluid is exhaled for lubricating the furface of the 
tefticle, the fupcrftuous part of which is abforbed by veffels 
appointed for that purpofe. When the fecretion of this 
fluid is either morbidly increafed, or its abforption diminifh- 
ed, a preternatural colledtion of water is formed in the ca¬ 
vity of the vaginal coat, and hydrocele of the vaginal coat 
produced. 

The fymptoras are, a fulnefs at firft obferved about the Symptom* 
inferior parts of the tefticle, and moft remarkable when the efthisdif** 
patient is eredf, becoming gradually more tenfe as the eafe ‘ 
difeafe advances ; the tumor by degrees changing from the 
globular to the pyraraidical form ; no degree of preflure 
making the fwelling difappear at any period of the difeafe. 

In the early part of the difeafe therefore, if it be not com¬ 
bined: with hernia, or with a hydrocele of the cord, the 
fpermatic procefs may be diflindtly felt, becaufe the fwell¬ 
ing does not extend beyond the fcrotum. In its more ad¬ 
vanced ftate, it cannot be diftinguifhed: the weight of the 
tumor now drags the fkin of the neighbouring parts fo much 
as to caufe the penis almoft to difappear j and in this ftate 
of the difeafe the tefticle cannot be felt without much dif¬ 
ficulty. Qn a minute examination, a hardnefs is always 
to be felt along that part of the fcrotum where the 
tefticle is fituated; and at this point preflure excites fome 
uneafinefs. Fludhiatfen of a fluid may in general be di¬ 
ftinguifhed through the whole courfe of the difeafe. In. 
late ftages, however, the appearance of a fluid is not very 
evident. 

The tranfparency of the tumor has been generally fup-. 
pofed to be the principal criterion of this fpecies of the 
diforder ; but this muft depend upon the nature of the 
contents, or thicknefs of the fac ; fo that, though the tranf¬ 
parency of the tumor is a certain fign of the exiftence of 
water, its opacity cannot upon any account be confidered as 


are fo deeply feated as to render any attempt for removing 
them improper, the pradfice we have already pointed out 
of making pundtures in the moft depending part of the tu¬ 
mor muft be employed with a view to palliate fuch fymp- 
toms as occur. It fometimes happens in fuppreffion 
•of urine, wheth-r arifing from ftriftures fn the urethra 
or from ftones impadted in it, that the urethra bur.fts, and. 
the urine in this manner getting accefs to the cellular 
texture of the fcrotum, an anafarcous fwelling rifes imme¬ 
diately over the whole of it; nor does it commonly diminilb; 
tell the caufe by which it is produced is removed. 

2a order to prevent, the formation of finnfes, which, ia 


an indication of its abfence. Through the while courfe 
of the difeafe the tumor is not attended with pain, but fome 
uneafinels is commonly felt in the back by the weight of the 
fwelling of the fpermatic cord. This is more particularly 
the cafe when a fufpenfory bandage is not uied. . 

In the radical cure of hydrocele, in whatever way it is Cars, 
attempted, fome degree of fever and inflammation will take 
place. Under the circumftances mentioned in the progno 
lis, the operation, if properly performed, is generally attend¬ 
ed with the moft complete fuccefs. But if the patient be 
very old, infirm, and difeafed, an operation may be attended 
with fuch a degree of inflammation,, and confequent fop- ■ 

- juration* 
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Hydrocele puration, as to be in danger of deftroying a conftitution al- 
oftheTu- ready greatly impaired, and therefore ought not to be per- 
formed. 

nalis Tef. Various methods have been propofed for the cure of hy- 
droeele, all of which may be reduced to two general heads: 
Such as have in view only a temporary relief, and which is 


therefore termed the palliative cure; and fueh as are meant 
to effeA a radical cure. When the tumor has become fo 
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by the application of cauftic pafte of the fize of a fixpence, Hydrocele 
which is to be laid on the anterior and under part of the 
fcrotum, and to be properly fecured by plafter, in order to 
prevent it from fpreading. The cauftic commonly produces tis. 
all its effects in five or fix hours, and may then be removed, 

At this time digeftives, or an emollient poultice, muft be 
applied over the fcrotum, and the whole fufpended with a 
bandage. Inflammation, Mr Elfe obferves, is foon induced 


large as to be inconvenient from its fize, an evacuation of 
the water by furgical means becomes neceffary. In this 
cafe, if the patient either refufes to fubmit to the opera¬ 
tion for a radical cure, or if his ftate of health render that 
operation improper, the palliative treatment, or a mere eva¬ 
cuation of the water by punfture, is the only meass which 
*99 can be employed. 

Method of ^ lancet-pointed trocar was many years ago recommend- 
fwthe"^!' e< * f° r d raw >ng off the water in this manner by the prefent 
lh!tivecure! Dr Monro ; and fince that time it has in an improved ftate 
(fig. 77.}, been recommended by Mr Andree ; another (fig. 
78.) has been propofed by Mr Bell. Wiih any of thefe an 
opening may be made into the tunica vaginalis with fafety. 

The operator with one hand fhould grafp the tumor be¬ 
hind, to prels the contained fluid to the anterior and under 
part of it. If a round trocar is to be ufed, a pun&ure 
with a lancet (hould be made where the trocar is to enter ; 
but where a flat trocar is to be employed, the affiftance of 
the lancet is unnecelfary. 

As foon as the inftrument has pierced the vaginal coat, 
the ftilette (hould be withdrawn, and the canula left in the 


over the whole tunica vaginalis; and the febrile fymptoms 
which fuceeed, he advifes to be kept moderate by blood¬ 
letting, injections, emollient poultices, and a low regimeri. 

In a few days the efehar of the fcrotum feparates, and comes 
away; and in a gradual manner, in the courfe of four, five, 
or fix weeks, the whole tunica vaginalis comes off, when the 
wound for the mod part foon heals, and a complete cure is 
obtained. 3°3 

Where it is intended to treat hydrocele by means of a a 
feton, it may be done in the following manner: An opening 
is made with a fcalpel, or the (harp-pointed biftoury, in the 
fuperior part of the tumor, large enough to admit with 
eafe a thick cord of common white fewing filk. A di¬ 
rector, with an eye at one end, in which the cord is in- 
ferted, is introduced at this opening ; and its farther ex¬ 
tremity being carried down to the mod depending part of 
the tumor, an opening is there made, of about half an inch 
in length, by cutting upon the director with the biftoury ; 
the director being now drawn till a fufficient quantity of 
filk is left hanging out below, the operation is in this man¬ 
ner finiihed. 


cift. The water will now run off; and if the tumor be 
not uncommonly large, it may be all drawn off at once; 
but as the fudden difeharge of it, by taking off the fup- 
port, might be in danger of ruptuiing fome of the veffels, 
it fhould be difeharged by flow degrees. When the whole 
is evacuated, a piece of adhefive piaiter fhould be immedi¬ 
ately applied to the orifice ; and a comprefs of foft linen be¬ 
ing laid over the fcrotum, the whole fhould be firmly fup- 
ported with a fufpenfory bag (fig. 79.) or a T bandage. 
The patient in this ftate being laid in bed, all kind of un- 
eafinefs is in a few minutes commonly gone, and he is able 
300 to follow his ordinary bufir.efs without interruption. 

For the ra- The intention of every meins now in ufe for the radical 
iical cure, cure of this fpecies of the difeafe, is to induce fuch a degree 
of inflammation on the parts in which it is feated as may 
obliterate entirely the cavity of the tunica vaginalis, by 
making it adhere to the furface of the tefticle. The means 
at piefent generally employed for effecting a cure are, exci- 
iion of the tunica vaginalis ; the application of cauftic ; the 
ufe of a feton ; a Ample incilion of the fac ; and the injec¬ 
tor t'fg of acrid liquors into the tunica vaginalis, after drawing 
By cxcifioii off the fluid which it contained. The method of cure, by 
•f the tuni- the temoval of the vaginal coat, is, firft to lay open the va- 
ca vagina- g, na [ coat, and then to cut it away by different fnips of a 
3 ' pair of feiffars. The fac being removed, the parts are to 

be dreffed and treated in the fame manner as in the opera- 
3oa tion where Ample incifi'tt is ufed. 

By cauftic. The cure by cauftic is attempted in the following man¬ 
ner : The fcrotum being fhaved, a piece of common pafte 
cauftic, properly fecured with adhefive plafter, is applied, of 
about a finger’s breadth, the whole length of the tumor; 
and if, on removing the cauftic, it has not penetrated into 
the vaginal coat, an opening is made in it with a fcalpel, fo 
as to evacuate the contents, lay bare the tefticle, and admit 
of proper dreflings. But Mr Elfe, one of thelateft writers 
in favour of the method of cure by cauftic, fays, that there 
is no neceffity for fuch an extenfive application of cauftic as 
many have recommended; that an efehar of the fize of a 
Hulling is fufficient j that this may be always fully obtained 


Another very fimple method of introducing a feton is by 
means of a filver canula and perforator. 30* 

In the operation for a radical cure by incifion, the pa- ®y incifiow. 
tient being laid upon a table of convenient height, and pro¬ 
perly fecured by afiiftants, with the fcrotum lying nearly on 
the edge of the table, the operator with one hand (hould 
grafp the tumor behind, fo as to keep it firm and make it 
fomewhat renfe anteriorly : With a common round edged 
fcalpel in the other hand, he (hould now divide the external 
integuments by one continued incifion from the upper to 
the under end of the tumor. An opening is next to be made 
in the vaginal coat u ith a large lancet, or a (liarp pointed 
biftoury (fig. 80.), at the upper end of the firft incifion. 

This opening (hould be of fitch a fize as freely to receive 
the finger of the operator, which is to condu<5t a blunt 
pointed biftoury, fo as to divide the fac down to its bottom, 
which is confidered as being of advantage, by preventing 
partial adhefions and the ride of a return of the difeafe. 

The incifion being completed, the tefticle is now brought 
fully into view; and if the tunica vaginalis be found, the 
dreffing may be (miffed immediately. But if the fac be 
difeafed, it is to be removed, which may be readily acconi- 
pliflied by a fcalpel or biftoury. 

When the hydrocele, as fometimes happens, affe&s both 
(ides at the fame time, if, when the operation is done on 
one fide, an opening be made into the vaginal coat of the 
oppofite fide, at the upper part, through the feptum feroti, 
and the incifion carried down to the bottom of the tumor, 
the cift can be equally well laid open, the water as com¬ 
pletely evacuated, and a return of the dileafe as much pre¬ 
vented, as when the operation is done in the ufual manner, 
and at different times. 

In whichever way the incifion is made, if the tefticle be 
found, the wound ought to be quickly dreffed ; for it is 
found, that on this much of the fuccefe of the operation 
depends. For if the vaginal coat be merely applied to the 
tefticle, or united by futures, as fome have advifed, partial 
adhefions are apt to take place, before a degree of inflam¬ 
mation is produced over the whole fufficient for making a 
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complete cure. In this manner cavities are left, which 
either fill with pus during the cure, and require to be laid 
open, or they afterwards give rife to collections of water, 
and thereby occafion a return of the difeafe. The practice 
of Huffing the cavity of the fore with dreffings is alfo a fre¬ 
quent caufe of mifchief, by exciting too great a degree of 
inflammation in the part. But when the dreffings are pro¬ 
perly managed, fymptoms of violence almoft never occur. 
The lateft authors advife, that in drefling the parts after the 
operation, two pieces of lint or foft old linen are to be dip¬ 
ped in oil, or in a liniment of wax and oil, and then, by the 
help of a probe, are to be inferted into the bottom of the fac 
on each fide of the tefticle, leaving a fufficient quantity of 
the pledgets hanging out of the wound, fo as to admit of 
being ealily withdrawn at the firft or fecond dreffing. The 
edges of the wound are next to be drefl'ed with pledgets 
of cerate, and the ends of the oiled pledgets turned over on 
each fide. Several pieces of foft lint are then to be laid 
ever the wound, and thefe (hould be more of lefs numerous 
in proportion to the heat of the feafon. A comprefs of 
linen is now to be laid over the whole, and the dreffings 
fnpported by a T bandage or fufpenfory bag properly fit¬ 
ted. The patient is then to be carried to bed; an anodyne 
fhould be given, efpecially if there be much pain ; and he 
Ought to be advifed to lie as much as poffible upon his 
•back for a few days after the operation. 

In the third or fourth day after the operation, all the 
dreffings, except thofe between the tefticle and tunica vagi¬ 
nalis, are to be removed ; and if this cannot be done readi¬ 
ly, as the parts are otherwife apt to become uneafy, afponge 
-dipped in warm water (hould be applied. On fome occa- 
ftons, at the firft dreffing, and always at the fecond or third, 
the pledgets inferted between the tunica vaginalis come 
■away; and whenever this happens, they fhould be renewed. 

It is alfo proper to renew them daily for the firft fourteen 
or fifteen days after the operation ; not however of the 
fame depth as the firft, for during the latter part of the 
cure they need only to be inferted as far as to prevent the 
divided edges of the tunica vaginalis from adhering to the 
tefticle, before the adhefive procefs has taken place in the 
parts more deeply feated. Particular attention however is 
neceffary to this part of the treatment; for when the 
difeafe returns, it has been found to be chiefly owing to 
the edges of the vaginal coat being allowed to adhere to 
the tefticle, before adhefion had taken place between the 
deeper parts. 

A complete adhefion of the two coats of the tefticle, the 
tunica vaginalis, and tunica albuginea, takes place moft fre¬ 
quently about the third week after the operation. Previous 
to this time, inflammation continuing gradually to increafe, 
the tumor becomes larger till it acquire fomewhat. of the 
fize of a fwelled tefticle from gonorrhoea; but after this 
period it gradually fubfides, and the fore produced by the 
incifton, and now reduced to a line, heals in fome time 
•between the fourth and eighth week, according to the habit 
of body, age of the patient, and other circumilances. 

Having thus given an account of the methods ufually em- 
- ploy ed in the cure of hydrocele, we fhall now make a few ob- 
fervations on the comparative advantages of the three laft. 
From the teftimony of many authors of credit, it is evident. 
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Ample incifton, are perhaps equally capable of producing a 
radical cure; yet, that of the three, the latter, viz. the na 15 l * 
mode by the fimple incifion, is liable to feweft objections, and 
effects a cure, both with lead trouble to the operator, and 
leaft iiJk to the patient: and of the other two, the treat¬ 
ment by cauftic appears to be the belt. He has feen all the 
thr£e produce troublefome fymptoms, fuch as, pain and 
tenfion of the abdomen, inflammation, and fever ; but heli- 
tates not to fay, that the feton is more frequently productive 
of thefe effects tbaH any of the other methods. 3ofi 

Betides the methods already mentioned, another has been Radical * 
lately revived, viz. the injecting of irritating liquors into the cu « by 
vaginal coat of the tefticle. This method is particularly de- in je£tio». 
feribed by a Monfieur Lambert of the laft century, and may 
be of much older date fer any thing which is known to the 
contrary. From fome caufe or other it feems to have been 
entirely laid afide till about the middle of the prefent centu¬ 
ry, when it was praCtifed by Mr Monro (afterwards a phy. 
fician-general in the Welt Indies), under the fanCtion of 
the late Dr Monro, and fav .urably received and followed 
by fome of the firft lurgeens of Edinburgh. But in ge¬ 
neral, though the cure appeared complete, the difeafe re¬ 
turned. 

The perference is ufually given to wine, and commonly 
that is fomewhat diluted ; but where no pain is excited by 
the injection, the liquor fhould be difcharged, and a (tronger 
one uied. For where no pain takes place, a cure is not to be 
expected. 

The following is the moft approved method of perform- 
ing the operation : The operator fhould be provided with a 
flat trocar and canula, and with,a bag of refina elaftica, fit¬ 
ted with a ftop-cock and pipe, which ought exactly to fuit the 
canula. See fig. 81. 

The patient being laid in an horizontal pofture, either 
upon a bed or a table, the water fhould be drawn entirely 
off from the tumor by a flat trocar paffed into the under 
and fore part of it. The operator fecuring the canula with 
the one hand, is with the other to pafs the tube of the in- 
jeCtion-bag fairly through it, and with gentle preffure to 
force in as much of the liquid as may reach the- whole fur- 
face of the vaginal coat, as well as the whole furface of the 
tefticle. The bag (hould now be removed, leaving the tube 
within the canula of the trocar, fo that by turning the ftop- 
cock the injection may be retained in the cavity of the tu¬ 
mor. The canula of the trocar ought ftill to be kept fixed, 
otherwife it might recede, by which the liquid would inft- 
nuate into the cellular fubftance of the ferotum. The li¬ 
quor fhould likewife be brought into contaCf with every 
part of the cavity ; and after remaining about four, or at the 
moft five, minutes in the fac, it (hould be entirely difcharged 
through the canula of the trocar, after withdrawing the tube 
of the elaftic bag. 

Sometimes intenfe pain is felt immediately after the li¬ 
quor is thrown in. When this is the cafe, it fhould be dif¬ 
charged as foon as it has paffed over the different parts of 
the tunica vaginalis. Some recommend a repetition of the 
fame kind of injection immediately after the firft has been 
difcharged and to be retained for the fame period, though 


that any of thefe methods, in moft inftances, prove effectual; this is not commonly praCtifed. 
but every practitioner being apt to be prejudiced in favour The whole of the injection (houjd be completely difebar- 

’ ’ ’ ” •'- r " ged, after which the ferotum ffiduld be covered -vith a 

pledget of cerate, a comprefs being applied over it, and re¬ 
tained with a fufpenfory bag. The patient ought to be in 
bed for feveral days, and fupport the ferotum in the bandage 
by means of a fmall pillow. 

Though it is difficult to aftertain the proportion of thofe 

who 


of a particular method, he generally continues to follow 
that mode and no other ; and finding it commonly lucceed, 
he by degrees perfuades himfelf, that other methods of cure 
with which he has not had fuch opportunities of becoming 
-acquainted, are liable to objections, which thofe who have 
praCtifed them do not find to be the cafe. The refult of 
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is to be regietted that hitherto the difeafe is found to return 
in a great proportion of thofe upon whom this operation 
has been performed ; yet, on account of the facility with 
which it can be done, the comparatively fmall pain with 
which it is attended, the quicknel's of the cure, and chiefly 
becaufe it does not, in cafe of a return of the difeafe, pre¬ 
clude the future operation of incilion, it appears a method 
which, in all probability, will be more and more adopted in¬ 
to praftice. 

Sect. III. Of Hydrocele of the Spermatic Cord. 

Anasarcous hydrocele of the fpermatic cord fometimes 
hydrocele accompanies afcites, and at other times it is found to be con- 
cf the fper- fined to the cellular fubftance in or about the fpermatic cord, 
nutic cord. The caufes of this difeafe may be, obftruftions in the lym¬ 
phatics leading from the part in confequence of fchirhous af¬ 
fections of the abdominal vifceta, or the preffure of a trufs 
apphed for the cure of hernia. 

When the afreftion is connefted with anafarca in other 
parts, it is then fo evident as to require no defcription. 
When it is local, it is attended with a colourlefs tumour in 
the courfe of the fpermatic cord, foft and inelaftic to tlis 
touch, and unaccompanied with fluftuation. In an ereft po- 
fition of the body it is of an oblong figure ; but when the 
body is recumbent, it is flitter and fomewhat round. Ge¬ 
nerally it is no longer than that part of the cord which lies 
in the groin, though fometimes it extends as far as die te¬ 
fticle, and even llretches the fcrotum to an uncommon fize ; 
an iuftance of which is related by Mr Pott, who from a 
fwelling of this kind difcharged 11 Engliih pints at once. 
By prelfure a great part of the fwelling can always be made 
to recede into the abdomen. It inltundy, however, re¬ 
turns to its former fituation on the preffure being with¬ 
drawn. 

When the tumor is connefted with general anafarca of 
the fyllem, it can only be cured along with the rell of the 
difeafe ; but when the fwelling is local,, the remedy is alfo to 
be locally applied. An incilion is to be made of fuch a fize 
it may be i'ufficient for difcharging the whole of the water ; 
in the performance of which, attention is neceflkry to guard 
sgainft hurting the fpermatic vefl'els. The contents of the 
tumour being difcharged, the fore is to be treated like any 
other limple wound. 

> Encyited hydrocele of the fpermatic cord fometimes be- 
©f eneyfted gj£ s ; n t j ie upper, but generally at the lower part of the fper- 
<>f the fber- mat ‘ c cord. Oil its fifft appearance it is fo fmall as to give 
made cord, little or no trouble ; hence it is feldom particularly attended 
to till it has acquired a confiderable fize. By degrees it ex¬ 
tends as far as the abdominal mufcles, and fometimes reaches 
to the bottom of the fcrotum; and to a perfon unacquainted 
with the appearance of the diforder may be millaken for a hy¬ 
drocele of the tunica vaginalis. But here the tumot is al¬ 
ways above the tefticle, which is diilinftly felt below ; and 
even in the advanced (late of the difeafe the tefticle is found 
in the back part of it perfeftly unconnefted with toe fivel- 
lmg ; whereas, in the advanced Rages of hydrocele in the 
vaginal coat, although l'ome hardnefs is difeovered where 
the tunica vaginalis adheres to the tefticle, yet when the 
fwelling is great the tefticle cannot be diilinftly felt. In 
the eneyfted hydrocele of tire cord, the figure and iize of 
the penis is little altered ; whereas, in cafes of common hy¬ 
drocele, the penis frequently Jifappears almoft entirely. In 
other refpects the two difeal'es are nearly fimiiar. It fome- 
tinies happens that the water is contained in two diftinft 
cells. In that cafe the tumour is fomewhat puckered up, or 
dimmiftied in its diameter. A fimiiar appearance alfo oc¬ 
curs, when this variety of tire difeafe is connefted with hy¬ 
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The only other tumors with which this one may be con- , 
founded are, the anafarcous hydrocele of the fpermatic cord, 
and a real hernia. But in neither of thefe is the flu&u.ition 
of a fluid perceptible, and to the touch they are both fofc 
and inelaftic ; whereas, in this variety of hydrocele, the tu¬ 
mor has a fpringy feel, and a fluctuation is fenfible to the 
touch ; and in both the one and the other the fwelling re¬ 
cedes fomewhat upon preffure, which it never does here. 

From hernia it is chiefly diftinguifhed by the tumor 
beginning fome way down the cord. In hernia the tumor 
turns lefs when the patient is in an horizontal pofture, and 
is conftderably affeCted by coughing and freezing ; but this 
kind of hydrocele is not altered in fize by any fuch cir- 
cumftances, nor has it the common fymptoras which attend a 
hernia. 

Infants are frequently fubjeCi to this difeafe, as well as 
to an anafarcous fwelling of the cord, and an oedematous tu¬ 
mor of the fcrotum. But here the complaint is feldom per¬ 
manent ; for in moft inftances it readily yields to gentle 
friftion, with any ftimulating or aftringent application, as a 
ftrong folution of fal ammoniac in vinegar, See. But in 
adults, the cifl, in every variety of eneyfted hydrocele, be¬ 
comes fo firm as not to be affeCted by external applications; 
fo that when the tumor becomes large, it is neceffary to ufe 
means f>r producing either a palliative or radical cure, in 
the fame manner as is done for a hydrocele in the vaginal* 
coat. 

Sect. IV. Of Hematocele Scroti. 

We (hall mention in this place the difeafe ceMedhrmafo^ 
celc feroti, which is occafioned by blood extravafated in the in¬ 
ner fubftance of die fcrotum, in the tunica vaginalis, or la¬ 
the fpermatic cord ; but the ufual fituation is in the tunica, 
vaginalis teftis. 

Tumours of this kind may be produced by any thing 
which ruptures the blood-veffels of the part, but they are 
commonly the confequence of external violence. In the tu¬ 
nica vaginalis this diforder may be produced by the point of 
a trocar or of a lancet in tapping for hydrocele. In fuch 
a cafe, we are commonly informed of the accident by blood 
being difcharged along with the water ; though fometimes 
it does not appear til) the whole of the water is evacuated, 
and then a tum-'r of a confiderable fize fuddenly takes place. 
Sometimes it happens where the quantity of water has been 
fo uncommonly great that the fudden difcharged it, by ta¬ 
king away the fupport which the veffels have been accufto- 
nred to receive, has been the caufe of their rupture ; and it 
feems certain, that whenever a tumor is produced either ia 
the fcrotum or cord fuddenly after the water of a hydrocele 
has been evacuated by tapping, that it is entirely owing to* 
an extravafation of blood. 

In the fpermatic cord injuries of the fame kind will be at¬ 
tended with a fimiiar die ft upon the vefl'els of the. fac con¬ 
taining the water. The diftinftion between blood and wa¬ 
ter in tile fubftance of the fcrotum is readily made by the 
colour; for where the difeafe is produced by blood, it forms 
a real efehymofis. The tumor feels heavier in the tunica va¬ 
ginalis when filled with blood than where it is filled mere¬ 
ly with water: the treatment is nearly the fame with 
that in hydrocele. In the commencement of the anafarcous 
or diffufed hsem.ticele, when produced from flight external 
violence, the application of ftimulating or aftringent fluids 
will fometimes diftufs it ; but if this prove indjeftual, the 
tumor is to be laid open, and treated e^aftly as was direfted 
for hydrocele ; only if a ruptured veifel be difeovered, it 
muft be fecured by ligature. In like manner, all colleftions 
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Varicocele, of blood either In the vaginal coat or fpermatic cori are to 
Circoccle, be laid open, and treated as in hydrocele. If bleeding vef- 
fels appear, they are to be fecured. Sometimes however 
Pneuinato- thefe cannot be deteffed ; an oozing takes place which it is 
celo. difficult to reftrain, even by the ufe of bark, vitriolic acid, 
and other means generally employed in fuch cafes. It has 
been uniformly found, that local remedies prove chiefly ufe- 
ful here, particularly the application of ardent fpirits, setlier, 
■or tinfture of myrrh, to the furface of the fore. Pledgets 
of fofc lint, foaked in one or other of thefe, not only ferve 
to check the difeharge of blood, but in general tend to pro¬ 
mote the formation of good matter. 
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Chap. XXV. Of Varicocele, Circocele, Spermatocele, and 
Pneumatocele. 

Varicocele is a preternatural dillenfton of the veins of 
the ferotum, which in this ftate form a tumor of hard, 
knotty inequalities, feldom painful, and generally attended 
with no inconvenience excepting what arifes from its bulk. 
Circocele is iimilar in its nature to the former, but Situa¬ 
ted in the fpermatic cord, extending from the abdominal 
ring to the Superior part of the ferotum, and produced by 
a varicofe ftate of the fpermatic vein. Both of thefe dis¬ 
orders are occasionally produced by obftruffion in the veins ; 
but are moft frequently owing to a relaxed ftate of thefe 
vaffels ; to which we may add, that on account of the 
fmallnefs of the correfbonding artery, they are not fuffkient- 
Jy affeffed by its influence. The tumor produced by thefe 
diforders is fometimes fo large as to appear like a hernia 
or hydrocele ; but we diftinguifh it from thefe by the touch, 
for varicofe veins are like worms filled with elaftic matter. 
We have another mark upon which we can ftill more de¬ 
pend : The tumor in the ereff pofture <ef the body is 
much increafed, while in the horizontal Situation it aimoft 
entirely disappears. 

Another diforder is obferved by late authors, wire re a 
colleffion of blood is fometimes found within the tunica al- 
■ buginea teftis, and is fuppofed to be a kind of haamtocele, 
or more probably varicocele. Sometimes the collection is 
fo considerable, that a fluctuation refembling that of an 
-hydrocele of the vaginal coat of the tefticle is obfervable. 
When this is miftaken for hydrocele, and an opening is 
made into it with a trocar, a difeharge is produced of a 
dufky-coloured blood, femewhat refembling thin chocolate : 
But though the tumor may be diminiffiedby the evacuation 
thus obtained, yet the alteration is inconfiderable ; nor is 
the patient ever relieved, but on the contrary made worfe 
by -fuch an operation. Caftration, after this, becomes ne» 
ceffary ; but even this has been found ineffectual ; fo that 
•the patient had better be advifed to truft to nature, affifted 
by a proper fufpenfory bandage, than to fuffer the attempt 
of a radical cure; -for it has been obferved, that in fome 
Alliances they have remained Stationary for many years, 
■whereas they never fail to become much worfe by any at¬ 
tempt to evacuate the fluid. 

When tumors, or the preffure of a trufs, has been the 
-caufe of fuch complaints, a proper attention to thefe ought 
to be the firft attempt towards a cure. But when a relax¬ 
ed ftate of the veins is fufpeffed, we ought to recommend 
a fufpenfory bandage, an horizontal pofture, the cold bath, 
and the application of a fokttion of alum and other aftrin- 
gents. By a proper exhibition of thefe, the difeafe may 
at leaft be prevented from increafing, fo as to render any 
operation unneceffary. 

By fpermatocele is underftood a morbid diftenfion of the 
vas deferens and epidydimis. The difeafe may arife from 
tumors, ftriffure, or ioflammationr about the vas deferens, 


or its termination in the penis; but more probably from Sarcocele, 
inflammation there. When an inflammatory difpofltion is or Sci r- 
difeovered, general and topical blood-letting, gentle laxa- rho . ul j rcf - 
tives, a low cooling diet, and reft of body, will com- 
monly be found the beft remedies. When tumors are 
found to prefs upon the vas deferens, they ought either to 
be brought to a ftate of fuppuration, or entirely extirpated, 
if that can be properly effected. If the difeafe proceed 
from a venereal caufe, nothing can be fo ufeful as a courfe 
of mercury properly directed. 

By pneumatocele ;s underftood a diftenflon of the fero- Pneumat#. 
turn from a colkffion of air. ce l e . 

The principal- caufe of this difeafe, which rarely hap¬ 
pens, is wounds in the lungs, by which air pafles through 
the common cellular fubftance into the ferotum ; but from 
whatever caufe the tumor is produced, the difeafe is to be 
treated by making fmall punctures with the point of a 
lancet, as in the cafe of anafarcous fwellings formed by 
water. 


Chap, XXVI. Of Sarcocele, or Scirrhous Tejlicle. 

Sarcocele implies a flefhy, enlarged ftate of the tefticle- 
much firmer and harder to the touch than is obferved in her¬ 
nia humeralis or inflamed tefticle. 

The fymptoms vary exceedingly in different patients % 
but the following are the moft general: The firft fymptom 
is commonly a fmall enlargement, without much pain, and 
no difeofouration of the part. The tumor becomes gra¬ 
dually larger, and the hardnels increafes; but for a confi¬ 
derable time the furface remains fimooth 5 and when the 
conftitution is otherwife good, the diforder will fometimes 
remain in this fituation for a confiderable number of years** 
and in a few rare inftances,, by a moderate diet, keeping 
foe belly open, fufpending foe tumor properly, and avoid¬ 
ing violent exercife, or any thing which may confiderably 
increafe foe impetus ef the blood, the diforder has not only 
ben prevented from increafing, but has in a gradual man¬ 
ner difappeared entirely. More commonly, however, foe 
tumor increafes inffize, and becomes ragged and unequal 
on its furface. Smart and fevere fhooting pains are fre¬ 
quently felt through its fubftance. Sometimes ferum is 
enrava-fated in the vaginal coat, or matter is colleffed in 
different parts of the tumor. The ferotum, now much dif* 
tended burlts, and thin, fetid, bloody matter difehargingy 
the difeafe terminates in an ulcerated cancer of the worft 
kind. 

The fpermatic cord is commonly ttnaffeffed till the tu¬ 
mor has-acquired a confiderable fize, and generally not till 
colleffions of matter have been formed. After this, from 
being at firft only flightly fwelled, it gradually increafes in 
hardnefs and bulk ; after which it becomes very painful, knot¬ 
ty, or unequal through its whole extent. The difeharge 
from the ferotum ftill continues j but although the matter 
increafes in quantity, foe fize of foe tumor is not thereby 
diminifhed, but, on the contrary, continually increafes ; foe 
edges of the fore become hard, livid, and retorted, and fun¬ 
gous excrefcences pufh out from every part of it ; foe 
health of the patient becomes entirely deftroyed, and he is at 
laft carried off in great mifery. 

Hernia humeralis produced by venereal infection has been 
confidered, by fome authors, as a frequent caufe of the 
worft kind of feirrhous tefticle ; hut foe faff is very much 
otherwife; and fuch an idea has this bad tendency, that it 
prevents the perfeverance in the ufe of fuch remedies as 
mrght have removed the difeafe without foe neceffity of 
extirpation. 

Another caufe mentioned by authors as producing 

fcirihus 
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Sarcocele, fcirrhus of the tefticle, Is the hydrocele of the vaginal 
orScirrhous coa t; but though farcocele is frequently combined with 
Tefticle. t }jj s difeafgj there is every reafon to think that the pri¬ 
mary diforder was in the tefticle itfelf, and that the water 
is only a confequence of the other complaint. When the 
hydrocele happens to be the original difeafe, the tefticle 
is alfo found frequently altered in its appearance. It is 
here paler than in its natural ftate. It is fometimes dimi- 
nilhed, but more frequently enlarged. The enlargement 
however is foft, harmlefs, and free from pain j and in 
fuch a fttuation fhould never be extirpated. To this point 
particular attention ought to be paid, otherwife we run 
the lilk of committing a miftake, into which practitioners 
have been too frequently led—the extirpation of a tefti- 
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When the difeafe begins in the tefticle itfelf, efpecially 
in the body or glandular part, or when it becomes hard 
tefticle may a nd enlarged previous to any collection of water in the 


316 
In what 
cafes the 


be extir 
pated 


that 1 . 

then Ol'Scii rliou-s 

be 

A 


the 

, O'- 

the 


vaginal coat, it is to be confidered as of a different nature 
from that in which an enlargement of the part fucceeds to 
a collection of water ; or if, upon evacuating the water, 
the tefticle be found hardened, enlarged, and attended with 
pain and other marks of feirrhus, efpecially if the furface 
be unequal or ulcerated, extirpation ought certainly to be 
performed. The fymptoms abovementioned fometimes, 
though rarely, begin in the epidydimis. In fuch cafes, 
however, extirpation will feldom be advifable, as there is 
here always a fufpicion of a venereal affection; and then 
we ought by all means to try the remedies commonly ufed 
in fuch difeafes. In the prognofis, we attend to the age 
and habit of the body, as well as to the ftate of the difeafe 
and length of time it has continued. 

When the patient is young and the conftitution unbroken, 
we may always hope for a cure, although the fymptoms 
fhould be very confiderable ; whereas, in old infirm people, 
and in habits attended with an emaciated look, with indi- 
geftiun, and other fymptoms of obftrufted vifeera, whatever 
ftate the difeafe may be in, there will be but a fmall chance 
of fuccefs. 

If the difeafe has fubfifted for a long time without con- 
fiderably increafing in fize, we may reafonably think it is 
of a milder nature than where it has made a rapid progrefs. 
As long as the tefticle is only hard and free from the for¬ 
mation of matter, we may expeCt a favourable event; but 
where collections of matter have already formed, either in 
the fubftance or upon the furface of the tefticle, there is 
no other chance of faving the patient than by means of 
extirpation. Previous to this, however, we are to attend 
to the ftate of the fpermatic cord ; for were any of it left in 
a difeafed ftate, little advantage could be derived from ex¬ 
tirpation ; nor ought the operation ever to be performed but 
where we can reach the whole of the difeafed parts. We 
are not to be prevented from performing it though the 
cord fhould be confiderably enlarged, providing it do 
not evidently partake of the difeafe of the tefticle ; for 
the cord is generally fomewhat enlarged in the difeafed 
ftate of the tefticle ; but this enlargement is for the mod 
part merely either a varicofe ftate of the veins, or a watery 
difpofition of the cellular fubftance. 

Method cf ] 3 ut fuppoftng no obftacle to the operation, the me- 
performing t }, oc j 0 f doing it may be this. The parts being pre- 
the opera- v j r , u {ly fhaved, the patient is to be laid upon a fquare 
table of about three feet four inches high, letting his legs 
hang down; which, as well as the reft of his body, mud 
be held firm by aftiftants ; or, he may be laid acroi’s a bed 
in the lam-: manner. Then with a knife the incifton it to 
Von. XV II L 
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he begun above the rings of Pie abdominal mufc’.e:, 
there maybe room afterwards to iccure the veffels; 
carrying it through the membrana adipofa, it limit 
continued downward to the bottom of the ferotum. 
firm, waxed, fiat ligature, compofed of fmall threads 
next, by means of a curved needle, to be palled round 
fpermatic coid, at lead an inch above the difeafed pan 
as near the abdominal ring as poflible ; after which 
veffels are to be fecured by a running knot, and divided 
about a quarter or half an 'nch below the ligature. The 
cord and tefticle are then to be removed from the furround¬ 
ing parts by differing from above downwards, and no in- 
ftrument is better for this pnrpofe than the common fcalpcl. 

After the difeafed parts are removed, the knot upon the 
cord mull be flackened to difeover the fpermatic arteries 
and veins; both of which, by means of the tenaculum or 
a common forceps, are to be taken up. The ligature upon 
the fpermatic cord is now to be left loofe, fo as to aft as 
a tourniquet if a hemorrhagy fhould enfue ; nor is there 
more occafion for leaving the ligature tied than for leaving 
a tourniquet firmly applied to one of the extremities after 
amputation ; befides, where patients have fuffered fuch pain 
as is fometimes mentioned by authors, it has been found 
to be owing to the tightnefs of the ligature lather than 
to any other caufe. In dividing the ligatures of the blood- 
veffels at the extremities of the cord, they muft be left of 
fuch a length without the wound as to be readily removed, 
however much the cord may retraft in the time of the 
cure. 

In feparating the tefticle, a confiderable hemorrhagy 
fometimes enfues from the divifion of the fcrotal arteries. 

In fuch a cafe, they ought always to be fixed with ligatures 
before proceeding in the operation. The parts being re¬ 
moved, and the blood-veffels fecured, the wound is to be 
cured, if poflible, by the firft intention ; and for this pnr¬ 
pofe the fides of the ferotum are to be brought together 
in the moft accurate manner, beginning at the under end, 
and fecuring the parts by adhefive platter as we proceed 
upwards, and in fuch a way that the fides of the fore may 
be kept properly together. About two inches of the 
ligatures of the cord are to be left out, and this part of 
the wound treated in the fame manner as the reft ; the 
whole to be fecured by a comprefs of linen and a T 
bandage. 

The patient fhould now be laid to reft, and an opiate Treatment 
adminiftered ; and if, upon the fecorjd or third day, any a f ter the 
inflammatory fymptoms enfue, they are to be removed by operation, 
methods commonly employed upon thefe occafions; as to¬ 
pical blood-letting, gentle laxatives, and keeping the part 
donftantly moift with a folution of fiigar of lead. The 
dreffings ought not to be allowed to fhift, elfe the cure will 
be greatly retarded. They are to be examined about four 
or five days alter the operation ; and if nothing material has 
happened, they may be allo„wed to remain two or three 
days longer, by which time generally the ligature can be 
readily removed ; and the wound will b@ healed by the firft 
intention, excepting 1'ome fmall opening in the flein, more 
efpecially where the ligatures were placed. Thefe are to 
be drawn together by adhefive ftraps, and drelied in the 
fame manner as formerly. In this way, if the patient be 
otherwife healthy, a cure may be expefted in little more 
than a fortnight. 

The method of drefting moft frequently praftifed is to 
apply a quantity of foft lint to the fore, and then a com¬ 
prefs of linen over it, and to fecure the whole with a T 
bandage or a fufpenfory bag. The patient is then laid 
to reft, and an opiate given. The fore is not to be touched 
till a free fuppuration takes place, which will commonly be 
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'f a ^ out fifth or firth day, and then the dreffings are to 
be removed, and renewed from time to time ; once every 
two days, or oftener, as the quantity of matter may render 
it neceifary. Sometimes after the operation the patient 
•complains of pain in the fore, and of tenfion and uneafinefs 
in the belly. In fuch a cafe, warm fomentations fhould 
be applied to the abdomen, and the fore covered with 
an emollient poultice, and this repeated as often as may be 
” ecc ffitry. 

Chap. XXVII. Of the Slone. 

Sect. I. Of Stone in the Bladder\ 

3*9 . 

Cafes of A variety of caufes have been affigned as tending to the 
the forma- formation of calculi in the bladder of urine; as, a decom- 
culi ° a * P°fition of a fuperabundant quantity of earthy matter from 
the blood, on account of a fedentary life; certain articles of 
diet or drink, containing a greater quantity of earthy mat¬ 
ter than others ; a continued ufe of folid food without a 
Sufficient quantity of drink; the peculiar adtion of ab- 
foibent velfels ; the particular ftrudlure of the kidney; the 
nature of the different excretory veffels; the time the 
urine may remain in the kidney ; the habit of retaining 
the water in the bladder ; particles of blood getting 
into the kidney or bladder, and attracting the ftony mat¬ 
ter fo as to form a nucleus. A certain change of the 
veffels of the kidney forming the urine has by fome been 
confidered as a more probable caufe than any of the former. 
The formation of calculus fometimes begins in the kidneys, 
at other times in the bladder. 

After a calculus has begun to be formed, it fometimes ac¬ 
quires a great fize in a few months from the firft obvious 
Symptoms; but fometimes it remains in the bladder for 
- „ 20 many years without arriving at any confiderable fize. 
■Symptoms The fymptoms commonly come on gradually, and bear 
calculus, fome kind of proportion to the fize and inequalities of the 
Store. One of the firft commonly taker, notice of is an 
uneafy fenfation at the point of the urethra,.jivhich for fome 
time is perceptible only upon making water, or upon ufing 
violent or jolting exercile. This fenfation gradually increa¬ 
ses ; and there is along with it a frequent defire to make 
water, which is commonly voided in fmall quantities, and 
fometimes only in drops. When running in a full ftream, 
it often Suddenly flops, though the patient is confcious that 
a confiderable quantity ftill remains, and feels a Arong incli¬ 
nation to void it. If the ftone be large the patient has a 
conftant dull pain about the neck of the bladder, and fre¬ 
quent defire of going to (tool. The urine is generally of a 
limpid colour ; but it is frequently thick, depofiting a mu¬ 
cous fedimeut, and when the difeafe is violent it is often 
tinged with blood. All thefe complaints are greatly in- 
creafed by exercife, efpecially by riding on horfeback ; and 
from a long continuance of pain, the patient’s health by de¬ 
grees becomes much impaired, and unlefs effectual means are 
employed for removing the caufe of the diforder, death alone 
puts an end to his mifery. 

We are rendered certain of the exiftence of calculus when 
fmall pieces of ftone are frequently paffed along with the 
urine. When this does not occur, we cannot be certain 
that the fymptoms do not arife from an ulcer or tumor in 
the body or neck of the bladder, or from the prelfure of tu¬ 
mors in the neighbouring parts. In doubtful cafes, how¬ 
ever, we have one mark by which we can judge with cer¬ 
tainty, and that is by means of founding. 

<v T e-'i-od of This i s performed by introducing an inflrument called a 
i'vuriing, found (fig. 82.), formed of fteel finely polilhed, and having 
the natural curvature of the urethra. The patient is to be 
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laid upon a table or acrofs a bed, with his fhoulders raifed Stone in 
upon a pillow, to bring the ftone to the neck of the blad- t * lc Bid¬ 
der, and his thighs a little elevated and feparated from each 
other. A found adapted to the fize of the urethra is to be 
chofen ; and previous to the introduction it is to be laid in 
warm water till it be of the heat of the body, and tl n 
wiped and rubbed over with bland oil, butter, or axunge. 

The furgeon lays hold of the penis with his left hand, while 
with his right he introduces the found with its concave fide 
towards the abdomen. He is now with his left hand to 
draw the penis gently forward upon the inflrument, which 
is to be gradually pufhed into the bladder. If any difficulty 
occur about the neck of the bladder, this may be obviated 
by introducing the finger into the anus, and raffing the point 
of the ipflrument; or the fame purpofe is more readily an- 
fwered by depreffing the handle of the found. If ftill it 
does not pafswith eafe, much force ought by no means to 
be ufed, left the inflrument perforate the membranous part 
of the urethra. 

As foon as the inflrument enters the bladder, if it hap¬ 
pen at once to touch the ftone, a tremulous motion will be 
communicated to the fingers of the operator, and the bufi- 
nefs of founding is then accompliftnffi, the nature of the dif¬ 
eafe being now afeertained. Great care, however, is here 
always neceffary, as a few particles of fand, or a hardened 
ftate of the bladdet, have fometimes communicated the fame 
fenfation. If the ftone be not foon difeovered, the inftru- 
ment is to be moved in all directions ; and Ihould the ope¬ 
rator be ftill unfuccefsful, one of the fingers of the left hand 
is to be introduced into the redlum, fo as to raife that part 
of the bladder in which a ftone may probably be concealed. 

If even this attempt prove ineffectual, the body of the pa¬ 
tient is to be put into different pofitions, and- perhaps one 
of the beft is depreffing the Ihoulders and raffing the pelvis. 

By this mean a ftone may generally be felt, providing it is 
not contained in a cyft, which very rarely happens. If af¬ 
ter all thefe different attempts the furgeon fhould fail in dif- 
covering the ftone, the inflrument is to be withdrawn ; and 
if fymptoms of ftone be ftrongly marked, and it appear that 
neither feirrhus nor inflammation, which might give rife to 
thefe fymptoms, do exift, a fecond or even a third trial is 
to be made on the following days. 

Various lithontriptics have been recommended for diffol- oflithom 
ving the ftone in the bladder; fuch as lime-water, cauftic tripties. 
alkali, foap, &c. but none of them can be conveyed in fuch 
a ftate into the bladder as to be much depended upon, as 
they undergo the greateft change in the courfe of the circu¬ 
lation. To obviate thefe changes, it has been recommended 
to injedt certain fluids of this clafs through the urethra into 
the bladder ; but this has not been attended with any mate¬ 
rial advantages, and has generally been found to do injury to 
the bladder. The only effectual method of removing ftones 
from the bladder is by means of a chirurgical operation; 
the fuccefs of which depends much upon the dexterity of 
the furgeon, as well as on the conftitution of the patient. 

When the conftitution has been fo much impaired that symptoms 
the patient complains greatly of ficknefs and oppreffion at forbidding 
ftomach, with naufea and an inclination to vomit, efpocially lithotomy, 
upon taking food; when he has likewile a conftant thirft, 
and the puli'e is as high as a hundred ftrokes in the minute— 
an operation is improper till thefe fymptoms are removed. 

The operation is improper alfo when the patient labours 
under a fevere fit of the ftone ; for then inflammation of the 
bladder is apt to enfue to fuch a degree as to produce fup- 
puration. By frequent attacks and continuance of thefe 
fits, the coats of the bladder are apt to be thickened and 
greatly contracted. This laft circumftance may be known 
by the introduction of fhe found ; for then it will flop af¬ 
ter 
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Stone in ter getting paft the fphincVer of the bladder, and tar.nct be 
the Blad- pufhed farther without confiderable force, and at the fame 

< _. time giving the patient the moil exquifite pain. Nor ought 

the operation to be performed when the bladder is ulcerated, 
efpecially where the patient is old and much debilitated, 
and where the difibarge of matter is great. 

Children more readily recover from the operation of li¬ 
thotomy than adults; ar.d old people from the age of 55 to 
that of 70, whofe conflitutions have not been broken, are 
in lefs danger than thofe in the full vigour of life, probably 
owing to inflammatory fymptoms being more apt to proceed 
to a dangerous length in the extremes of ages than at the 
middle period of life. When the conftitution, however, is 
not much impaired by the continuance of the dife-ae, the 
operation maybe undertaken with a probable degree of fuc- 
cefs almofl at any period cf the patient’s life. 

Several methods have been recommended for performing 
this operation ; Lut there are only two which can be prac- 
tifed with any propriety. One is, where the operation is 
to be performed immediately above the pubes, in that part 
of the bladder which is not covered with peritonaeum : the 
other, where it is done in the perinaeum, by laying open the 
neck and lateral part of the bladder, fo as to allow of the ex- 
35(4 tra&ion of the (lone. 

I-Iigh ope- Franco, a French furgeon, finding a ftone in a child of 
ration. two years of age too large to be extracted through an open¬ 
ing in perinteo (the place where the operation was then 
performed), was induced to make an incifion into the blad¬ 
der above the pubes; but though the ftone was extracted 
and the child recovered, Franco, who publifhed the cafe in 
1561, never attempted the operation again, and even dif- 
fuades others from doing it. It does not appear indeed 
to have been much praCtifed anywhere till fume time after 
the commencement of the prefent century, about the year 
1720, when it was adopted and frequently performed in 
Uritain and other parts cf Europe for the fpace of about 
12 or 15 years. The lateral operation came then to be 
more generally known, and fince this peiiod the high opera- 
^ tion has been feldom praCtifed. 

Method of 1 ° performing the high operation, the bladder muft be in- 
performing a diftended ftate, fo as to make it rife above the offa pubis, 
it. to allow an incifion to be made into that part of it which is 

uncovered by the peritonaeum, and thereby to prevent the 
abdomen from being opened or its contents expofed. Some 
days or even weeks, previous to the operation, the patient 
ought to be defired to retain his urine as long as he can, fo 
as to diftend the bladder till it can hold at lead a pound 
and a half, when the perfon is an adult and of an ordinary 
fize ; or the penis may be tied up to allow the urine to col¬ 
lect. As thefe methods may be attended with great diftrets, 
feme prefer diftending the bladder by injecting warm water 
by flow degrees till the bladder is fufficicntly lull, vh.ch 
may be caiily known by relaxing the abdominal muffles and 
feeling above the pubes. 

When the operation is to be performed, the pitient h to 
be laid upon a table of convenient height, witij the pelvis 
higher than the lhoulders, that the pans may be fully on 
the ftretch, and to prevent the bowels from pieffing upon 
the bladder. The legs and arms are to be properly held 
by aflillants. An incifion is to be made through the Iftin, 
in the very middle of the under and fore part eft' the abdo¬ 
men, from fume way under the umbilicus to the fymphyhs 
pubes. The cellular fubft ince, the tendon of the oblique 
inufcles, the mufeuli recti and pyramid.de;, are now to be 
feparated ; and it is better to make this feparation from the 
pubes upwards, fo as to be ia no danger of cutting into the 
abdomen. The fuiface of the bladder will now appear un¬ 
covered by the peiito; team. Then the operator, with a 


common fcalpel, or an abfeefs lancer, 
with a concave fharp pointed l uife, 
tion into the moft prominent part of 


what is 
makes a pc 


the bladder, till tl c 



326 

Adv.u:- 


fore-finger of the left hand can be introduced. The liga¬ 
ture is now to be removed from the penis 5 then with a 
probe-pointed biftoury, m..kir.g the finger fen e as a conduc¬ 
tor, the wound is to be made fufficicntly large for the ex- 
traCtion of the calculus, taking particular care, however, not 
to carry the incifion fo high as to cut the peftonceunu 
This part of the operation being finifhed, the ftone is to be 
extrafled with the finger; or if that be impracticable, the 
forceps are to be employed. Should it unfortunately hap¬ 
pen that the ftone is broken in the extraction, the pieces 
are to be removed entheiy by the fingers rather than by 
fcoops, which were lbmetimes tiled. The edges of the 
wound in the integuments are now' to be drawn together by 
means of the twined future, leaving about an inch and a half 
immediately above the pubes for the dii’charge of any urine 
which may be there evacuated. The patient is to be laid 
in bed, with the pelvis Hill kept higher than the fhoulders. 

Gentle laxatives are to be occafioually given, and the uuu- 
phiogiftic plan ftriftly adhered to. 

The advantages of this method are, that larger ftones can 
be extracted by this than by the lateral operation, and that a! ^ 

fillulous fores are lefs apt to enfue. The difadvantages are, of 

the danger of opening or wounding the peritonaeum, and t f,Ts 00.1a- 
thereby expofing the abdominal bowels; the f requent oc- tion. 
currence of inflammation about the beginning of the ure¬ 
thra, fo as to occaiion the urine to be diffufed in the cellular 
lubftance on the outfide of the bladder, and thereby produ¬ 
cing finufes difficult to cure ; the extie i.e difficulty of heal¬ 
ing the wound, efpecially in bad conflitutions; and, laftty, 
the fmall number of patients, after the age of thirty, who 
have been found to recover from this operation. ^27 

Frere Jacques, a French prieft, was the inventor of the Later 1 
lateral operation. Fie firft appeared at Paris in 1697, and °P eration - 
afterwards operated in a great number of cafes. 32 g 

He introduced a found through the urethra into the blad- Frere 
der with a ftiaight biftoury, cut upon the ftaff, and carried Jacques’s 
his incifion along the ftaff into the bladder. He then in- metll0< ^ °f 
troduced the fore-finger of the Jelt hand into the bladder, pLi otoinv^ 
fearched for the ftone, which, having withdrawn the found, *° °' 15 ' 
he extracted by means of forceps. The patient was now 
carried to bed, and the after treatment left to the attend- 
ants. 

ProfefTor Rtu of Holland improved upon this method, Improved 
by making a groove in the ftaff, which enabled him, w ith b F Pr ‘ fcf ~ 
greater certainty, to continue his incifion into the bladder : for Rau ' 
but in 1 Lead of dividing the urethra and proftate gland, the 
latter of which he was afraid oi wounding, he diff.cted by 
the fide ol the gland, till the convex pint of the ftaff was 
felt in the bladder, where he male his incifion, and extract¬ 
ed the ftone; but this method was too duTnuU to pci form, 
and attended with too many inconveivencies and dangers ever 
to be generally tecencd. It fuggelt.d, however, to the ie- 
lebrated Ciwf.lden the lateral in', h m of cutting, as it is 1 
now wi:h a few alieiation, very generally pi, ft>fed. We 
findl attempt to d.floibe the different iiep/of this operation 
in its prefent improved ftate. 

live n.am.ei eft prep.uuig tile patient depends 1 pon a va- Maiui.r or 
riety of ctcumftances. It he be pl.thi tic, a few 0111 ce; 0 fT>t v )’ ;irj|1 ."' 
blm d fnonld be taken away, and at proper intervals "the ! "' tiunt * 
bowels ought to be emptied by any gentle laxative which 
will not gripe. The diet ihould coniift of light food’for 
fome time pievbus to the operation. If the pain be vio¬ 
lent, opium is necefTai y. Sometimes it is relieved by keep¬ 
ing the ft at cent in bed with the pelvis raided, fo as to rerun- 
the ft--ne from the neck of tits bladder. He ought not to 

x 2 ° fit 


.3.30 

'up fp-i tv d 
tiie ]ateral 


33C 



iH S U R G 

in fit up> ot take ar.y cxercife, in the time of preparation. The 
*der " ai ra ' 3at ^ 1 ought to be ufed two or three times, and the pa- 
tient fhould remain in it half an hour at each time. A lax¬ 
ative ought to be given on the day preceding the operation, 
and an injection a Few hours before it is performed. The 
patient ought to drink plentifully of fome diluent liquor, and 
to reuin the urine leveral hours previous to the operation, 
it this cann .t be readily effected, a flight compreffion, by 
means of a ligature, may be made upon the penis, fo as to 
have the bladder fufficiently diftended, that there may be no 
danger of the pofterior furface being hurt by the end of the 
gorget. The perinasum and parts about the anus fhould be 
well fhaved. 

Manner of A table iomewbat more than three feet in height, and of 
performing ffifficient ftrength, is now to be firmly placed, and properly 
toe opera- CO vcred with blankets, pillows, &c. Upon this the patient 
' LJ ' to be laid and properly fecured; and for this purpofe 

•there ought to be two pieces of broad firm tape, each about 
hive feet in length, which are to be doubled, and a noofe 
formed upon them. A noofe is then to be put upon each 
wrift, and the patient defired to lay hold of the middle of 
his foot upon the outfide. One end of the ligature is to go 
round the hand and foot, and the other round the ankle and 
hand, and crofs again, fo as to repeat the turns in the re- 
verfe way. A running knot is then to he tied, by which 
the hand and foot will be properly fecured. < The buttocks 
are then to be made to projedt an inch or two over the 
table, and to be raifed confiderably higher than the {boulders 
by a couple or more pillows, and one ought to be put un¬ 
der his head. 

The operator is now to introduce a grooved ftaff (fig. 83.) 
of proportionable fize, and open to the very end, through 
the urethra into the bladder; and having again fully fatis- 
fied himfelf of the exiftence of a ftone, he inclines the ftafF, 
if the furgeon be right-handed, obliquely over the right 
groin, fo that the convex part of the ftafF may be Felt in the 
perinaeum on the leFt fide oF the raphe. He then fixes it, 
and delivers it to his affiftant, who is to hold it with his 
right hand, defiring him to prefs it gently, in order to make 
the fulcus of the ftafF project in the direction in which he 
received it. With his left hand the fame affiftant is to raife 
and fupport the ferotum. 

The thighs of the patient being Fufficiently feparated by 
the affiftants, and the furgeon being feated upon a chair of a 
proper height, and in a convenient light, he makes an inch 
lion with a common convex edged Fcalpel through the ikin 
and jgellular fubftance, immediately below the..fymphyfis of 
the offa pubis, which is a little below the ferotum, and where 
the crus penis and bulb of the urethra meet, and on the left 
fide of the raphe, and continues it in a flanting direction 
downwards and outwards to the fpace between the anus and 
tuberofity of the ifehium, ending fomewhat lower than the 
bafis of that procefs, by which a cut will be made of three 
or four inches in length. This incifion ought not to be 
iborter than is here directed, otherwife theie will not be 
room for the reft of the operation. As foon as the integu¬ 
ments are thus divided, he ought to introduce two of the 
fingers of the left hand. With one he keeps back the lip 
of the wound next the raphe, and with the other he preffes 
down the redtum. He ought likewife particularly to guard 
againft cutting the crures of the penis, which he can readily 
feel, and feparate at their under part with one of the fin¬ 
gers. lie next makes a fecond incifion almoft in the fame 
diredion with the firft, but rather nearer to the raphe and 
anus, by which he preferves the trunk of the arteria pudica. 
By this incifion he divides the tranfverfalis penis, and as 
much of the levator ani and cellular fubftance wi hin thefe 
83 will make the proftate gland perceptible to the finger. 
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If any confiderable veffel be cut, it is immediately to be 
lecured, though this is feldom neceffary. After this he will 
have a view ot the membranous part of the urethra, which 
is diftinguifhed from that covered by the bulb by being veiy 
thin. He is now to fearch for the groove of the ftafF with 
the fore finger of his left hand, the point of which he preffes 
along from the bulb of the urethra to the proftate gland, 
which furrounds the neck of the bladder. He keeps it 
there; and turning the edge of the knife upwards, he cuts 
upon the groove of the ftafF, and freely divides the membra¬ 
nous part of the urethra, from the proftate gland to the 
bulb of the urethra, till the ftafF can be felt perfedly bare, 
and that there is room to admit the point of the finger ; 
and as the finger affifts in keeping the parts ftretched, and 
effectually prevents the redtum from being hurt, the incifion 
into the urethra may be made with perfeft eafe and fafety. 

The next part of the operation, viz. dividing the pro¬ 
ftate gland and neck of the bladder, might, by a dexterous 
Operator, be fafely performed with a common fcalpel, with 
the edge turned the oppofite way. But to guard againft 
accidents, a more convenient inftrument, called the cutting 
gorget (fig. 84.), is now in general ufe. It was originally 
invented by Mr Hawkins of London, and fince his time has 
undergone various alterations. Fig. 85. is a double gorget 
invented by Dr Monro. The inner plate, which is blunt, 
is made to flip forwards to protedt the back part of the 
bladder. The membranous part of the urethra being now 
divided, and the fore-finger ftill retained in its place, the 
point of the gorget, previoufly fitted to the groove, is to 
be directed along the nail of the finger, which will ferve 
to conduit it into the groove of the ftafF; and as this is 
one of the niceft parts of the operation, the moft particular 
attention is here required that the point of the gorget be 
diftindtly heard to rub in the bare groove, and that nothing 
is interpofed. 0 

In the introduflion of the gorget into the bladder, if the 
affiftant could be depended upon, the ftafF might be allowed 
to remain in his hand : the operator, however, generally 
choofes to manage it himfelf. He now rifes from his feat, 
takes the ftaff from the affiftant, raifes it to near a right 
angle, and preffes the concave part againft the fymphyfis of 
the offa pubes ; fatisfies himfelf again that the point or beak 
is in the groove, and then pufhes on the gorget, following 
the diredtion of the groove till the beak flip from the point 
of the ftaff into the bladder. The gorget is not to be pufh- 
ed farther than this, otherwife it may wound the oppofite 
fide of the bladder, &c. 

The gorget having now entered the bladder, which is 
readily known by the difeharge of urine from the wound, 
the ftaff is to be withdrawn, and the finger introduced along 
the gorget to fearch for the ftone, which, when felt, will 
point out the diredtion to be given to the forceps; at any 
rate, the introduction of the finger ferves to dilate the 
wound in the bladder ; and this being done, a pair of for- 
ceps (fig. 86.) of a proper fize, and with their blades as 
nearly together as their form will allow, are to be introdu¬ 
ced, and the gorget withdrawn flowly, and in the fame di¬ 
redtion in which it entered, fo as to prevent it from injuring 
the parts in its return. After the forceps are introduced, 
and palTed till they meet with a gentle refiftance, but no 
farther, the handles ought to be depreffed till they are fome¬ 
what in an horizontal diredtion, as this will moft correfpond 
with the fundus of the bladder. One bLt ,f the forceps 
is to be turned towards the fymphyfis of the pubes to de¬ 
fend th6 foft parts there, the other of confequence will guard 
the return. After they have diftindtly touched the ftone, 
by moving them a little in various directions, they are then 
to be opened, and the ftone laid hold of, which may gene¬ 
rally 


Stone in 
the Blad. 
der. 




Chap. XXVir. SURGERY. 

Stone in rally be done with conflderable eafe. It frequently hap- untied, a piece of dry folt charpee put between the bps of 
the Bind- pens, however, that when the Hone is fmall, it is not readi- the wound, and often renewed, and the thighs brought toge- 
der. jy with the forceps ; and fnftances may happen where ther. He is then to be laid in a bed, in fuch a way that 
v ^ the under and back part of the bladder may be fo deprelfed the pelvis may be confiderably lower than the reft of the 
as to conceal the ftone. In fu. h a fmiation, nothing will body, to give a favourable direction to any blood which may 
more readily bring it in the way of rhe forceps than to intro- afterwards flow from the wound. A conflderable dofe of 
duce the finger into the reCtum, and elevate this part of the laudanum is now to be given. From 30 to 50 drops for 
bladder. Straight forceps are generally ufed ; crooked ones, an adult will commonly be neceffary. From this period, 
in fome very rare cafes, however, may be neceffary, and there- unlefs the ftone has been large and difficult to extract, the 
fore the furgeon ought to be provided with them. patient commonly falls afleep, or at leaft lies quiet for a few 

After the forceps has laid hold of the ftone, if it be hours ; but afterwards generally begins to complain of pain 
fmall and properly placed, it may readily be extracted ; but in the under part of the abdomen. Anodynes are now to 
if, on the contrary, the handles of the forceps are now ob- be given both by the mouth and anus, and warm fomenta- 
ferved to be greatly expanded, it is certain the ftone is im- ttons, by means of flannels or bladders filled with warm wa- 
propeily fixed, or that it is remarkably large: in either cafe ter, are to be applied to the region of the bladder, as the af- 
it Ihould not be held faft, but allowed to move into the moft feCtion feems to be of the fpafmodic kind, 
favourable fituation ; or the finger is then to be introduced If by a continuance of thefe remedies the pain abates* 
fo as to place it properly for extraction. If this cannot be no anxiety needs be entertained concerning it; but if it in- 
done with the finger, it ought to be allowed to flip out of creafe, and efpecially if the abdomen become hard and 
the forceps, in order to get it more properly fixed ; and as fwelled, and the pulfe full and quick, and thefe fymptoms 
the moft common form of the ftone is flat and oval, or become gradually worfe, great danger is to be apprehended* 
fomewhat like a flattened egg, the forceps fhould have hold as they moft commonly take place in confequence of inflam- 
of the fmalleft diameter, while an end prefents to the neck mation. In this fituation, as much blood ought to be ta- 
of the inftrument. The ftone fhould be grafped with no ken as the patient can bear. A large injection of warm 
greater firmnefs than is merely fufficient to bring it fairly water and oil, or linfeed tea, fhould be given every fix or 
out. It fliould be extracted in a flow and gradual manner. feven hours, and the fomentations continued at the abdo- 
When a ftone is broken in the bladder, all the larger pie- men. If the fymptoms continue to grow worfe, the pa¬ 
ces are to be extracted by the forceps, which are to be in- tient fhould be immediately put into the femicupium or 
troduced by means of the finger ferving as a director. The half bath. 

fmaller parts are to be removed by means of a fcoop (fig. By a proper continuance of thefe means, with a low diet 
87.), or probably the finger may be more convenient; and and plenty of diluent drink, the above fymptoms may fre- 
as the leaft particle allowed to remain, or which is not quently be removed. The reverfe, however, is fometimes, 
wafhed oft by the urine, may ferve as the nucleus of another the cafe. The wound becomes floughy and ill-conditioned ; 
ftone, a large quantity of water, properly warmed, is to be all the fymptoms, in fpite of every effort continued to in- 
injeCled by a bag and pipe, or by a fyringe ; and for this creafe, and foon terminate in death. 

purpofe the body of the patient fhould approach at leaft to But where matters end favourably, the wound by degrees 
an upright pofture ; and to give the particles of ftone an op- puts on a better appearance ; the urine paffes almoft from 
portunity of collecting near the incifion of the bladder, the the beginning by the urethra (moft frequently, however, it 
wound may be flopped for a little after the injection is is difeharged by the wound for the firft two or three 
thrown in. weeks) ; the pain in the abdomen gradually abates, the fe- 

When a ftone is extracted of a regular, firm, and rough verifh fymptoms are foon removed, a complete cicatrix is 
furtace, it feldom happens that any others remain in the formed, and the wound is fometimes cured in a month 
bladder. On the contrary, when it is of an irregular fhape, though upon other occafions three will be neceffary. But 
and fmooth and poliflied, particularly in certain places, it mult depend greatly on the nature of the conftitution. 
with impreffions formed upon it, there is the greateft pro- Excoriation of the buttocks may be prevented by pla- 
bability of others remaining. There are exceptions, how- cing a fhcet under them feveral times doubled, the breadth 
ever, to thefe rules ; and therefore the operator, inftead of to be i 8 or 20 inches, and to be all rolled up, except the 
trufting to them, fhould introduce his finger, which will an- part which is to be laid under the patient, the reft of the roll to 
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fwer the purpofe without any other fearcher. 

Treatment If* after the operation, any conflderable artery bleeds 
after the much, it is to be taken up with a ligature ; but if this be 
operation, impracticable, the hemorrhagy ought to be flopped by means 
of preffure, and for this purpofe a firm roller introduced at 
the wound anfwers fufficiently: and to prevent any flop- 
page to the difeharge of urine, a filver canula, covered with 
caddis, and dufted over with ftyptic powder, may be introdu¬ 
ced into the wound with advantage. 

Sometimes it happens that a conflderable quantity of 
blood, inftead of paffing off by the wound, is collected in 
the cavity of the bladder, and may produce very dangerous 
fymptoms. To prevent this as much as poflible, immediate¬ 
ly upon the operation being finifhed, the patient’s pelvis 
fhould be made confiderably lower than the reft of his body ; 
by which means the wound will be kept in a depending po¬ 
fture, and the blood will efcape more readily by the wound. 
But if it be found that blood is ftill lodged in the cavity of 
the bladder, it muft be immediately extraCled. 

As foon as the blooding is flopped, the patient is to be 


be by his fide, which is to be unrolled as the nurfe draws 
the wet part from under him. If, after the ufe of this, exco¬ 
riations fhould ftill happen, the part may be wafhed with 
cold water ; or the paits round the wound, af ter being well 
dried, may be rubbed with any tough Ample ointment. 

In patients of a debilitated conftitution incontinence 
of urine frequently occurs after this operation. In gene¬ 
ral, this is removed as the patient acquires ftrength. 
Nourilhing diet, cold bath, the bark, and other tonics, are 
of much fervice here ; but where thefe are afterwards found 
ineffectual, inftruments for compreffing the penis, or others 
for receiving the urine, have been found ui'eful, and are 
now made in fuch a convenient way as to allow them to be 
conflantly ufed fo 1< ng as they may be found neceffary. 

An operation for ftone in the bladder is much feldomer Lithotomy, 
required in women than in men, on account of the fhortnefs in females, 
of the urethra in the former allowing a readier pafl'age for 
the fmall calculi which get into, or are formed in, the blad¬ 
der. It is likewife in women more Ample, and of courfe 
more readily performed. It might be done in the fame 


manner 
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s . t0 "£?j n manner as in the male, but there would be the greateft pro- 
* neyi " lability of wounding the vagina. In a few cafes the opera- 
wtion hasjbeen performed from the vagina itfelf; but it is by 
no means advifable, as ftones would not only be extradled 
with greater difficulty, but, on account of the thinnefs of 
the parts, the uiine would mod probably form a fiftulous 
opening, and a communication be maintained between the 
bladder and vagina; or cicatrices here might be attended 
with great inconvenience in child-labour. 

In the method commonly pradtifed, the patient being pla¬ 
ced and fecured in the fame manner as in the operation upon 
the male, the operator introduces a fliort grooved ftaff, 
flightly curved (fig. 88,), into the bladder ; then by means 
of the common gorget already mentioned, with its point 
paffed along the groove of the ftaff, he lays open the 
whole of the urethra and the neck of the bladder. The 
ftaff is now to be removed, the finger introduced upon the 
gorget, and to feel for the ftone, which is to be removed as 
, already diredled for the operation on the male~~-fubjedt. 

Where incontinence of urine occurs after the wound is heal¬ 
ed, a peffary is to be ufed within the vagina, or a fponge ap¬ 
plied, or a tin machine to receive the urine. 

Sect. II. Of Stones in the Kidneys. 

The fymptoms of ftone in the kidneys are, pain in the re¬ 
gion of the kidneys, ficknefs, and vomiting, the urine fome- 
times mixed with blood, at other times with mucus or even 
purulent matter ; but the fame fymptoms are often induced 
by other caufes, efpecially from inflammation and fuppura- 
tion of the kidney. Nephritic complaints have frequently 
fubfifted for a long time, where ftones have been blamed as 
being the caufe of them ; and yet upon diffedtion purulent 
matter alone has been detected. From this circumftance, 
as well as from the great depth of the parts and the large 
fize of the blood-veffels of the kidney, the operation of 
nephrotomy could not be performed, but with the greateft 
uncertainty and moft imminent danger, and is therefore 
never attempted. A few cafes indeed have appeared where 
inflammation induced by a ftone in the kidney terminated 
in abfcefs, and the ftones were taken out; but it was not 
till they had worked their way out of the kidneys into the 
cellular fubftance, fo that it only remained to open the ab¬ 
fcefs and extradl them; but qtherwife the operation is never 
to be thought of. 

Sect. III. Of Stones in the Urethra. 

Those who are troubled with calculous complaints fre¬ 
quently pafs fmall ftones along with their urine ; and when 

335 thefe are angular or of confiderable fize, they fometimes 
Symptoms ftick, and give much uneafinefs. The fymptoms are at 
°h flon ^ s firft pain, then inflammation and fwelling, attended with a 
t caret ra, p art j a ] } or t 0 tal luppfeffion of urine, which, iflong negledled, 

is apt to terminate in a rupture of the urethra, when the 
urine will be difcharged into the neighbouring parts. The 
greateft attention is therefore neceffary to get the ftone ex- 

336 traced as foon as poffible. 

Method of When a ftone is in the urethra, unlefs it be of a large 
extracting f lzSf or h as been long impadled, and the inflammation great, 
them. attempts ought to be made with the fingers to pufh it out ; 

but previous to this, the penis ftiould be relaxed as much as 
poffible, fo as to remove a certain degree of fpafm which the 
prefence of ftone here probably creates. Blood ought to 
be drawn by general or local means, ^cording as the pa¬ 
tient may be of a plethoric or emaciated habit, Hejhould 
be immerfed in a warm bath, and get a full dpfe of lauda¬ 
num, and warm oil ought alfo to be thrown into the urethra. 
After thefe remedies have r§]axed the parts as much as may 
be, the extra&ion is to be airempted. 


For this purpofe certain inPtruments have been contrived, Stones in 
particularly a tube containing a pair of elaftic forceps (fig. the u «- 
89.), to be introduced into the urethra fo as to lay hold of 
the ftone. In fome cafes they certainly might anfwer the 
purpofe, but they have not been found very ufeful; and as 
they may increafe the irritation already prefent in the ure¬ 
thra, they are feldom, if ever, employed. Inftead of them, 
the furgeon ufes gentle preffure on the penis to puffi the 
ftone outwards; and as calculi larger than a field bean 
have fometimes been, paffed by the urethra, an operation 
ought not to be performed till gentler means have been 
pet lifted in' for fome time. When thefe means have failed, an 
incifion ought to be made immediately upon the ftone, 
which is then to be removed by a probe, or with a pair of 
fmall forceps. When a ftone is lodged near the neck 
of the bladder, after the patient has been placed and 
fecured in the fame manner as for the lateral operation, 
while an affiftant fupports the ferotum and penis, the ope¬ 
rator introduces a finger oiled into the anus, to fupport the 
ftone in' its place, and prevent it from flipping into the blad¬ 
der. An incifion is then to be made, and the ftone turned 
out. The after treatment will be nearly the fame as that 
after the operation of lithotomy.;; 

When, again, a ftone has advanced further in .the ure¬ 
thra, the beft method is to draw the fkin ftrongly forwards 
or backwards, and then to cut upon it an4» turn it out, 
when the fkin wifi Aide back fo as to cover the wound, and 
prevent the urifiFfrom palling through it; and by this 
means it wjll generally heal by the firft intention. If part 
of the urine pafs through the wound, and infinuate into the 
cellular fubftance,, an attempt is to be made with the hand 
to prefs it back. If that prove infufficient, a cut is to be 
made through the fkin oppofite to the incifion of the ure¬ 
thra ; but this will feldom be found neceffary. If a ftone 
is fixed near the point of the urethra, it may be removed 
with a pair of forceps ; or, if this fail, the urethra is to be 
.dilated with a fcalpel; and if this alfo be infufficient, an in¬ 
cifion is to be made as above diredted. When the. cure is 
nearly completed, a tufie formed of filver or elaftic gum, 
or a hollow bougie, may be ufed to keep the urethra of a 
proper fize. 

The worft part of the urethra for a ftone to ftick in is 
that immediately behind the ferotum ; for then the urine is 
apt to pafs by the incifion into the cellular fubftances of. the 
ferotum, fo as to oceafion large fwellings there. To pre¬ 
vent this, a ftone fo fituated ought, if poffible, to be puffied 
forwards with the fingers ; or if this be impradticable, it 
fhould be pufhed back into the perinseum by means of a 
ftaff. If both methods fail, a cut is to be made at the 
under part of the ferotum, which is to be well fupported, 
and at one fide of the leptum, and continued upwards till 
the ftone is felt, when an incifion is to be made into the 
urethra, and the ftone extracted as before diredled. 

Chap. XXVIII. Of Incontinence and SuppreJJlon of 
Urine. 

Incontinence of urine may arife from various caufes, Ca p 7 { 
as, from a lofs of power in Ore iphindler of the bladder, ^onti- 
while the natural tone of that organ remains unimpaired ; n encc at 4 
or from irritation about the neck of the bladder, produced urine. 
by the fridtion of ftones contained in it; or from a lacera¬ 
tion of parts by the operation of lithotomy; or from the 
preffure of the uterus in a ftate of pregnancy. 

When the difeafe is owing to a want of tone in the T ^ 
fphindter, the cure is very,difficult, becaufe the c©«(tirt|fion lreatmen * 
in general is frequently affedted, The moft ufeful remedies 
ar^a tonics, efpecially Peruvian bark, chalybeate waters, and 
* the 
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Inconti- the cold bath, both generally and locally applied. Cold 
nence and f u bftar.ces applied to the perinaeum are perhaps of greater 
fervice than any thing elfe, as cloths wet with vinegar and 
cold water, or with a ftrong folution of faccharum faturni 
in vinegar; but the beft method of applying cold is to 
dafh water immediately from the fountain upon the anus 
and perinasum. When it arif'es fiom the irritation of ftones 
if in the bladder, opiates and mucilaginous liquors plentifully 

ufed frequently give great relief. When incontinence <ff 
urine is owing to a laceration of parts in performing the ope¬ 
ration of lithotomy, the difeafe is nearly of the fame nature 
as that from the caute firlt mentioned, and therefore the 
fame remedies are of fervice. When thefe remedies fail in 
either of the cafes, compreffion of the urethra prevents any 
inconvenience arifing from the conftant dripping of the 
urine ; and for this purpofe an inftrument termed jugumpenis 
Plate (fig. 90.) is applied to the penis; or, to prefs againlt the 
ceccxci. urethra of the female, peffaries (fig. 91. a and b) are contrived, 
which are made in fuch a way as to be introduced into the 
vagina, and there to prefs upon the urethra. They 
are fometimes made of fponge, but thofe of ivory or wood 
well polilhed are more generally preferred. A fmall bot¬ 
tle made of elaftic gum, and open at both ends for the paf- 
fage of the meuftrual difeharge, anfwers the purpofe equal¬ 
ly well. Certain cafes however occur where prefiure upon 
the urethra is improper, efpecially where there is a conftant 
defire to pals water ; and here much relief is obtained from 


leeches fhould be applied to the perir.aeum. Opiates ought Inconti- 
to be given in large dofes. Injections of warm water g n u ence 
fhould be frequently thrown up the reCfum, and the whole Murine, 
body fhould be immerfed in the warm bath. If thefe 
means be properly ufed, they will very feldom fail of fuc- 
cefis; but when they do not prove effectual, when the blad¬ 
der becomes painfully efiftended, and when every attempt 
to introduce the catheter has failed, nothing is to be de¬ 
pended upon but a punCture made into the body of the 
bladder, in order to difeharge the water contained in it. g4Z 

Various methods have been propofed tor effecting this Method of 
operation. Puncturing the bladder above the pubes has ^J ,n ? uriI] " 
been recommended by many refpeCtable authors. The 
following is the method of doing it: A lancet-pointed p U jj eSi 
trocar, about two inches long, is to be at once introduced 
through the integuments, about an inch and half above the 
pubes, into the body of the bladder. The ftilette is to be 
removed as foon as the water begins to flow through a 
groove formed in it, and the urine allowed to flow through 
the canula, which is fecured to the body by means of a 
bandage. A cork is to be fitted to the canula, that the 
urine may pafs off at intervals only. The canula is to be 
retained till the caufe which produced the cbflruClion is fo 
far removed that the patient can difeharge the urine in the 
natural way. It ought to be removed every three or four 
days, and cleared from the fordes which adheres to it, 
otherwife it foon becomes covered with a calculous cruft. 
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the ufe of receivers, which are now fuited to both fexes. 
Fig. 92. reprefents one for the male, and fig. 93. one for the 
female. 

We fhall here treat only of that fpecies of fuppreflion of 
urine where the urine is collected in the bladder, but from 
fome obtlruCting caufe is prevented from being difeharged. 
It arifes from a variety of caufes. 

When it aides from a want of tone in the body of the 
bladder, it is often connected with palfy of the lower ex¬ 
tremities ; it is frequently owing alfo to retaining urine too 
long. The catheter, in this cafe, is commonly an effectual 
remedy, and ought 10 be employed as foon as the fuppreflion 
' is evidently formed, and repeated from time to time, till the 
tone of the fyftem is recovered by the uje of proper reme¬ 
dies. The method of introducing the catheter is the fame 
with that already directed for founding for the ftone. 
Fig. 94. a catheter for the male, fig. 95. one for the fe¬ 
male. 

When the affeCtion arifes from fpnfm about the neck of 
the bladder, opiates, warm water thrown into the reCtum, 
and afterwards the warm bath, are the beft means of pro- 


which renders the extraction exceedingly difficult. On 
thefe occafions a firm probe, of fufficient length, ought to 
be palled through it into the bladder, upon which it may 
again be eaiily returned as foon as it is properly cleaned. 

This method of puncturing the bladder is not altogether 
free from objections; the bladder being fufpended for a 
long time on the canula, its tone is ffimetimes deftroyed ; 
and it it happen to flip off the canula, the operation rmflt 
be repeated ; befides, the urine may be diffufed in the fur¬ 
rounding cellular fubftance. 3 

When the bladder is to be punCtured from the periimim, Method of' 
the trocar, wh ; ch ought to be longer than the one for punc- puncturing- 
t'.ring above the pubes, is to be introduced at a little di- f rot pdhe 
fiance from the rapha perinsei, and then paffed into the body P enn * um - 
of the bladder, a little to the upper and outfide of the 
probate gland, carrying the point of the inftrument a little 
upwards, to avoid wounding the ends of the ureter or fe- 
minal veffels. PunCluring from the anus, or the vagina in 
females, is attended with fo many inconveniences that it 
ought never to be attempted. 


ducing relief. When it proceeds from lcirrhus of the pro¬ 
bate gland, or from other tumors, or from obllructions of 
the urethra in confequcnce of gonorrhoea, the treatment to 
be afterwards delcribed will oe found beft fuited for fuch 
complaints. When the fuppreflion arifes from the preffure 
of the uterus in the latter months of pregnancy, change of 
pofture is fometimes found to have fome effeCl; but if this 
fail, immediate relief can commonly be given by the intro¬ 
duction of the catheter, which in women is for the moft 
part readily done. 

3+1 Suppreflion of urine from inflammation affeCting the neck 
flammation ^ le bladder is one ot the.moll alarming vaiieties of the 
of the neck difeafe, as it produces pain, and fuch a degree of fuelling 
oftheblad-m the parts as to render the introduction of the catheter in- 
dcr. admiffible. It may arife from the matter in gonorrhoea 
palling backwards along the courfe ot the urethra. An 
improper ufe of injeClions has likcuife frequently produced 
this fpecies of the dileafe. The treatment is nearly the 
fame as (or inflammatory complaints in other parts of the 
body. Blood-letting (hould be employed, and particularly 
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Sect. I, Of Obfirudtons of the Urethra. 

344 

Obstru ctions pf the Urethra frequently occur after re- Caufes ut 
peated or fevere attacks of the venereal difeafe. They “Wtruc- 
may be owing to caruncles or flefhy excrefcences in the tion ® of ‘he 
urethra ; to tumors in the lining membrane, or parts conti- uret * lra * 
guous to the urethra, in confequcnce of inflammation ; to 
fpafmodic affections of the urethra ; or to ftriClures properly 
fo called. 

Till of late years almoft every inflance of obftruCtion in 
the urethra has been attributed to caruncles, but their oc¬ 
currence is much Ids frequent than was formerly imagined. 

They are rarely found except near the point of the urethra. 

They are confidered to be nearly of the fame nature with 
the warts which grow upon the prepuce or root of the 
glans in venereal cafes. Tumors obftruaing the paflage 
in the urine may be occafioned either immediately by in¬ 
flammation, or in confequcnce of old fores within the ure¬ 


thra . 
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Obftnic- thra ; or tumors, from whatever caufe, may be feated in the 
* Urethra 6 cor P ora cavernofa contiguous to the urethra, and may prefs 
upon it in fuch a manner as to caufe an adhefion of its fides, 
and thereby produce ftoppage of the urine. Spafmodic 
ftridtures of the urethra fometimes arife from (lone in the 
bladder. Sometimes in gonorrhoea there is fuch a degree of 
contraction that neither ftaff nor bougie can enter. This 
variety of obftruction is known by its coming on fuddenly, 
and going off fometimes almoft completely in the fpace of a 
few hours. Of the permanent ftridture, or ftridture pro¬ 
perly fo called, Mr Hunter obferves, that in mnft of the 
cafes of this kind which he has feen, the difeafe extends no 
farther in bYeadth than if the part had been furrounded with 
a piece of packthread. He has however feen the urethra 
irregularly contracted for above an inch in length, owing 
to its coats or internal membrane being irregularly thicken¬ 
ed and forming a winding canal. He farther obferves, that 
a ftridture,does not arife, in all cafes, from an equal con¬ 
traction of the urethra all round ; but in fome, from a con¬ 
traction of one fide, which throws the paffage to the oppo- 
fite fide, and often makes it difficult to pafs the bougie. 
In fome few cafes, he fays, there are more ftridtures than 
one ; he has feen half a dozen in one urethra, and finds 
that the bulbous part is much more fubjeCt to ftriCtures 
than the whole of the urethra befides; that they are fome¬ 
times on this fide of the bulb, but very leldcm beyond it; 
and that they are often flow in forming, it being frequently 
years from the time they are perceived before they become 
very troublefome. Contrary to the opinion of others, Mr 
Hunter doubts very much if the ftridture commonly, or even 
ever, arifes from the effeffs of the venereal difeafe, or the 
method of cure ; for ftriCtures are common to other paffages, 
and fometimes happen in the urethra where no venereal com- 
345 plaint had ever been. 

Methods of When obftruCtions are occafioned by caruncles in the 
tare. urethra, bougies (fig. 96.) fhould be introduced rubbed over 
with bland oil until a refiftance is met with. When a bougie 
cannot be introduced far enough, one with a fmaller point is 
to be ufed, but not till the day following, left the part be too 
much irritated. They ought not to be allowed to remain 
long at firft, particularly when they occafion a confider- 
able degree of pain. 

When fuppreffion of urine arifes from fwellings in or 
about the urethra, in confequeoce of inflammation, an at¬ 
tempt lliould be made to difcufs thefe immediately, or bring 
them into a ftate of fuppuration, and difcharge the pus as 
foon as it is formed. But when the nature of the tumor 
is fuch as not to terminate in either of thefe ways, extirpa¬ 
tion of the difeafed parts, when this is found practicable, is 
the.only probable means of relief. Bougies Ihould at the 
lame time be ufed to affift in the cure. 

When fpafmodic affections are prefent in the urethra, the 
remedies to be employed are, warm emollients, as rubbing 
' the part with warm oil; anodynes, as opium given by the 
mouth, but more tfpecially by the anus; blood-letting in 
*■ plethoric habits and this to be generally and locally ap¬ 
plied ; blifters put to the penis or perinasum; electricity, 
after plethora has been removed. Some cafes may be treat¬ 
ed with bougies ; but where the difeafe is purely fpafmodi- 
cal, they are generally found to be hurtful; though in other 
■% cafes, when the violence of the difeafe is fo far removed, if 
they can be introduced, they are of fervice, by relieving any 
obftruCtions which may remain after the remedies abovemen- 
tioned have been exhibited. Coftivenefs ought likewife to be 
guarded againft. The permanent ftriCture is to be cured 
oy bougies. 

Bougies aff folely by preflure, and by fupporting the 
; art; hence they fhould be fo large as to fill the paffage, 
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and fufficiently flexible to be eafily introduced. They are Phymofii 
formed of various materials, as a compofition of diachylon and Para - 
plafter, oil, and wax melted and put upon linen, which is P h y mofi »- 
afterwards properly rolled up ; or they are formed of leather, 
catgut, &c- properly prepared : but the beft of any are 
thole which are formed of elaftic gum. Bougies, when 
properly made, can fometimes be kept in for fix or eight 
hours together ; but the length of time proper for their re¬ 
tention mnft depend much upon the feelings of the pa¬ 
tient. At all times when they give much pain they ought 
to be removed, and not introduced again till the part is in 
a ftate fit for receiving them. They fhould be gradually 
increafed in their-fize, till the paffage returns to its natural 
dimenfions. They ought to be continued for fome time 
after, till it appear that there is no danger of a return of the 
complaint. 

Sect. II. Of Phymofs and Parapbymofs. ^ 

Tn phvmofis the prepuce is thickened, and contraded Caufes of 
before the glans, fo that it cannot be readily drawn behind phymofis. 
it. In fome people there is a conftitutional phymofis from 
the natural ftraitnefs of the prepuce. Sometimes it arifes 
from the matter fecreted by the odoriferous glands at the 
root of the glans being confined and becoming acrid ; 
fometimes from an anafarcous fwelling of the fcrotum and 
penis; but moft frequently from venereal virus. 

The cure muft depend upon the nature of the caufe pro- Cure, 
ducing the difeafe. If the fymptoms be inflammatory and 
of no long continuance, fomenting the parts frequently with 
warm emollient decoctions, or bathing them in warm 
milk, and then applying emollient poultices, or keeping the 
difeafed parts conftantly moift with a cold aftringent folu- 
tion, and turning the penis upwards and fupporting it a- 
gainft the belly, commonly give relief. If the inflamma¬ 
tion has arifen-from a venereal caufe, part of the fluid ought 
frequently to be injected, by means of a fyringe, between 
the prepuce and glans, fo as to wafli off any matter which 
may there be concealed; but if the inflammation ftill con¬ 
tinues to increafe, blood-letting is neceffary, both general 
and local. The veins of the penis are fometimes aavifed to 
be opened with a lancet; but this is unfafe on account of 
the nerves. Leeches may be applied ; but care muft be ta¬ 
ken, in venereal cafes, left the bites of thefe animals, by ab- 
forbing venereal matter, turn into chancres. Along with 
the remedies already advifed, gentle laxatives, low diet, and 
abftinence, ought to be preferibed. But if, after a due per- 
feveranee in thefe means, it is found that they have had lit¬ 
tle effect in removing the diforder, or perhaps that the 
fymptoms are conftantly increafing, and that chancres are 
confined under the prepuce; in that cafe it is neceffary to 
flit open the prepuce, wnich is beft done by a fharp.pointed 
biftoury, concealed in a grooved directory, fig. 98. This 
is to be introduced between the prepuce and glans, till 
the director is found by the finger to have reached the up¬ 
per or back part of the prepuce. The operator is now to 
keep the diredtor firm with one hand, while with the other 
he pufhes forward the knife, till its point pafies through the 
prepuce ; then drawing the inftrument towards him, he cuts 
the prepuce through its whole length. 

The operation being performed, the parts are to be wafh- 
ed and cleaned with warm water, and the fore dreffed with 
a little foft lint, and a comprefs of linen laid over it. The 
whole may be retained by a fmall bag properly adapted, 
and fecured by two ftraps to a bandage put round the 
body. This bag may be left open at the under end, to 
allow the patient to make water, without removing the 
dreffmgs ; but if this be found impracticable, the dreffings 
may be removed with little inconvenience. If the glans be 

much 
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Pfiymofls much inflamed and excoriated, care fhould be-taken to in- 
and Para- (elt ]j nt fp reac j w ith emollient ointment between the glans 
phy mofa. anc jprepuce, otherwife tioublefome adhefions are apt to en- 
iue. It is evident, that when this difeafe is of the venereal 
kind, the fore will not readily heal till the poifon be eradi¬ 
cated from the conftitution. 

In forne cafes of phymofis the pteputium is fo remarkably 
long, and the contraction fo much confined to the point, 
that a circular incifion is preferable to a longitudinal'one ; 
and it is eafily effected, by feparating fuch a portion as 
may be found neceflary of the whole circumference of the 
> prepuce. The dreffings in this cafe are the fame when 
the prepuce is flit open. 

Of^ara- Faraphymofis is the reverfe cf phymofis, being formed 
phymofia, by a retraClion of the prepuc , producing ftricture be¬ 
hind the glans of the penis. Like the former difeafe, it 
arifes molt frequently from a venereal ir.fedlion, but may 
be produced frwjn whatever preternaturally enlarges the 
349 glans or con finds the prepuce. 

Treatment. In the incipient ftate, the patient may generally be re¬ 
lieved by the lurgeon pufhing the glans gently back with 
his thumbs, while with his fingers he brings the prepuce 
gradually forward. But a more effeCHi.il method than this 
is to inclofe the glans with one of the hands, and prefs 
gently on all fides, by which the fluids forming the enlarge¬ 
ment will be pulhed iryto the body of the penis behind the 
ftriCture. If this method be perfevered in for a confider- 
able time, it will generally be found to anfwerthe purpofe s 
but fhould it prove ineffectual, we may try the effedls of 
cold applications; and the belt feem to be thofe of the 
faturnine kind. When the penis is evidently much fwelled 
and inflamed, the patient fhould be kept cool, gentle laxa¬ 
tives and low diet fhould be prefcribed, and a number of 
leeches applied to the penis. Should the difeafe ftill con* 
tinue to increafe, and an oedematous fwelling appear about 
the under part of the prepuce, an operation is neceflary to 
prevent a mortification from taking place in the glans. An 
incifion is t > be made on each fide of the penis immediate- 
ly behind the glans, fo large as completely to divide the 
ftriCture. The wound ought to be allowed to blood freely ; 
after which a pledget fpread with Ample ointment is to be 
applied, and an emollient poultice laid over the whole. 

Sect. III. Of an Incomplete Urethra . 

In children, efpecially males, the urethra is fometimes 
incomplete, ending before it reaches the ufual place of ter¬ 
mination. Sometimes it does fo without any external open¬ 
ing, at other times it opens at a diftance from the com¬ 
mon termination. In the firft cafe, a fmall trocar is to be 
introduced in the diredion the urethra ought to take, till 
the urine be d if charged; after which, the paffage is to be 
kept open by the ufe of bougies, till the fides be rendered 
callous and an opening prefer ved. In the other cafe, as the 
opening which is already found affords a temporary paffage 
for the urine, it will be better to delay doing any opera¬ 
tion till the patient be farther advanced in life, when it is 
to be performed as in the further cafe, 

After the operation, a piece of flexible catheter may be 
introduced, as well for the purpi.fe of rendering the paffage 
free and calluus, as for carrying off the water till a cure is 
made. 

Sect. IV. Of Amputating ike Penis. 

This operation is foAnd neceflary in certain difeafes which 
Will not \ield to other remedies; as in cafes of mortifica¬ 
tion and cancer. The follbwmg is the method of perform¬ 
ing it: 

You XVIII. 


A circular incifion is firft to be made through the found As*p®ta-- 
fkin a little beyond the difeafed parts ; the fkin is then to ^ 
be drawn back by an afliftant, and the body of the penis 
divided by one ftroke of the knife (fig- 99-) immediately 
at the edge of the retraced fkin. The principal arteries, 
which are two or three on each fide, are next to be feeured 
by ligatures; and if an oozing of blood ftill continue, the 
furface of the fore ought to be dufted with fome ftyptic 
powder. To allow the patient to make water, a filver ca» 
nula (fig. 99. a) is to be introduced into the urethra, and 
retaiaed there by two fmall ligatures fixed to the fide of the 
canula, their other extremities being faftened to a bandage 
put round the body. The wound is to be dieffed with foft 
1 nt, kept in its place by a apiece of linen previoufly perfo* 
rated for the introduction of the canula. The dreffings 
are to be kept on by a narrow roller palled a few times 
round the penis, which, by gently compreffing the penis 
upon the inftrument, will effectually prevent any farther di£ 
charge of blood. The after treatment of the fore" fhould 
be iimilar to wounds in other parts of the body. But it 
will not be neceflary to make any farther compreffion of the 
penis upon the canula, as the difcharge of blood will, pre¬ 
vious to this time, be entirely flopped. The tube is to be 
allowed to remain in the urethra during the whole time of 
the cure. ' ' 

Before any operation of this kind is attempted, the 
furgeon ought to examine attentively, whether the difeafe 
be in the penis itfelf, or only in the fkin, as the prepuce 
alone is frequently fo much enlarged and otherwife difeafed 
as to give caufe for fufpicion that the glans and body of the 
penis are likewife affeCled. This precaution is the more 
rieceffiry, asfeveral inftances have occurred where the glans 
and body of the penis have been removed, and, after the opera¬ 
tion, have been found perfectly found. Previous to amptx- 
tation, therefore, where thetfe'is any caufe for fufpicion, the 
prepuce fhould be flit open, arid the glans examined, fo as ^ 
to avoid amputating more than what is abfolutely difeafed. Offliort* 

It fometimes happens that the frainum of the penis is fo nefs of the 
fhort as to give confiderable uneafineft in time of an eredion, frwnwa. 
When this is the cafe, it may be fafely divided by a pair 
of feiffars, or by a fharp-pointed bifloury, and the wound 
dreffed with a little chqrpte. 

Sect. V. Of Fljlulain Perinao. 

The term implies a ftnuous ulcer in the perinseum, com¬ 
monly communicating with the urethra, but fometimes open¬ 
ing into the bladder. The fame term is alfo applied to fimilar 
fores opening into the ferotum, or into any part of the penis. __ 35! 

The difeafe may arife from wounds in the bladder, and "Caufes of 
of the urethra, from external violence; from a laceration of fiftula m 
parts when performing the operation of lithotomy; from 
incifion into the urethra for the extraction of calculi im¬ 
pacted there *, from finufes producing matter capablejff cor¬ 
roding the membranous part of the urethra ; from Suppura¬ 
tion in the perinaium in confequence of inflammation ; from 
the urine palling through an opening in the urethra into the 
perinasum or other neighbouring parts, and rendering tho 
edges of the fore callous; and moft frequently the difeafe is 
occafioned by venereal complaints, , 

In the treatment of this difeafe, when it is the confe- TreatocSW 
quence of a general affedion of the fyftem, a removal of the 
primary dilorder is neceflary before a cure can be attempted. 

When the complaint is of a local nature, a fimple incifion 
into the finus is all that is neceflary; and for this purpofe 
a ftaff is to introduced into the urethra, fo as to pafs the 
opening at which the urine is difeharged. A probe, or,a 
fmall diredor, is now to bepaffed at the external opening of 
Y the 
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Hen-.or- the fore till it reach the flaff; and cutting upon it, the finus is 
rhoid&or t0 g e laid, open through its whole length till it terminates 
either in the urethra, or, if r.eceffary, in the bladder itfelf. 
When more openings than one are prefent, they are to be 
treated in the fame manner ; and if the finufes are found to 
be remarkably hard, the removal of a fmall portion of the 
difeafed part will expedite the cure, though the confequent 
inflammation and fuppuration will render this feldom necef- 
fary. After the operation, the wound is to be drefied with 
pledgets of em llient ointment, fo as to allow it to fill up 
completely from its bottom, The whole is to be covered 
with a pledget of emollient ointment; and proper comprefles 
being applied over it, the dreffings are to be lupported by 
a T bandage. 

If fymptoms of inflammation be violent, an emollient 
poultice is to be applied in the courfe of twenty-four hours 
after the operation ; and as foon as free fuppuration is form¬ 
ed, light eafy dreffings are to be ufed till the fore is com¬ 
pletely healed. 

Chap. XXX. Difeafes about the Anus. 

Sect., I, Of Hemorrhoids or Piles. 

The treatment of piles has been already confidered under 
the article Mebicine ; but it fometimes happens, that al¬ 
though the means mentioned there have been employed, the 
difeate becomes fo violent as to require the affiftance of the 
furgeon. Where the difcharge of blood is fo great as to 
endanger the fife of the patient, we ought to attempt to 
flop it either by coropreffion, or by fecuring the bleeding 
vellels by a ligature ; and here the tenaculum is preferable 
to the needle, becaufe, when the latter is ufed, a portion of 
the redlum is apt to be included in the ligature. When 
piles arrive at fuch a fize as to -obftrudt the paffage of the 
fseces, or to produce great irritation, the removal of them 
by the knife or by ligature becomes neceflary. The firft 
of thefe may be ufed when their fize is of fuch a nature as 
not to threaten a dangerous hemorrhagy; but when this is 
the cafe, they ought to be removed by ligature, the manner 
of applying which has been confidered under the treatment 
of Polypi. The dreffings are to be of a fimple nature. 

Sect. II. Of Condylomatous Excrefcences, &c. of the Anus. 

Excrescences are fometimes produced about the anus, 
which from their figure get the name of fici, arifice, &c ; 
but they are all of the fame nature, and to be cured by the 
fame means. They fometimes grow within the gut itfelf, 
but more frequently are fituated at the verge of the anus. 
They vary confiderably in their colour, figure, and confid¬ 
ence. Sometimes they are only one or two in number, 
but commonly all the fkin about the anus becomes covered 
with them. They vary in fize from that of ordinary warts 
to that of fplit garden beans. They feem originally to be 
produdtions of the fkin, though at laft they fometimes pro¬ 
ceed as deep as the mufcles. They frequently remain long 
without producing much uneafinefs. When this is the cafe, 
they ought not to be touched ; but fometimes they become 
fo troublefome as to render their removal neceffary. 

The lofter kinds can frequently be removed by rubbing 
them often with gentle efcharotics, as crude fal ammoniac, 
or pulvis fabinse ; but the harder kinds are to be removed 
chiefly by lunar cauftic, or by the knife ; the latter of 
^liich is greatly preferable, and may be done with the ut- 
jnoft l'afety. 

The fores are afterwards to be treated like wounds pro- 
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duced by any other caufe. If cauflic is to be ufed, care Fiftula ia 
ought to be taken that it do not injure the redlum. 

Sect. III. Of Fijlula in A no. 

The fiftula in ano is a fmuous ulcer in the neighbourhood 
of the redlum. When it opens externally, and has likewife 
a communication with the gut, it is termed a complete 
fijlula ; but if it has no communication with the redlup), it 
is called incomplete. When the ulcer communicates with the 
gut, but has no external opening, it is named an internal 
or occult fijlula. It is likewife diltinguifhed into fimple and 
compound. The firft is where one or more fmufes commu¬ 
nicate with the internal ulcer, but where the parts in the 
neighbourhood are found. The compound fiftula is where 
the. parts through which the finus runs are hard and fwelled, 
or where the ulcer communicates with the bladder, vagina, 
os facrum, and other contiguous parts. 3^3 

The caufes producing the difeafe may be, whatever tends Cau fesof 
to form matter about the anus,.piles, condylomatous tumors, *° 
hardened feces, or any caufe which produces irritation and 
inflammation, fo as to end in fuppuration. As foon as a t 
fwelling about the anus appears to terminate in fuppura¬ 
tion, every thing ought to be done which can accelerate the ^ 
formation of matter. A proper degree of heat, warm Treatment 
poultices, fomentations, and the fteams of warm water, aie during the 
the means beft fuited for this purpofe; and as foon as mat- firft ftage 
ter is formed, it ought to be difcharged by a free incifion t5 j e 

in the loweft part of the tumor. Much depends upon the E 
proper treatment here; for if the opening be made too 
fmall, or if long delayed, the matter gets into the loofe 
cellular fubftance, and inftead of producing one, produces 
many finufes, and vhefe fometimes running to a great d.pth. 

The parts ought then to be covered with foft linrfpread 
with mild ointment, and an emollient poultice kept con- 
ftantly over the whole. By this any remaining hardnefs 
will be removed, the cavity will fill up like impofthumous 
tumors in other parts, and a complete cure will in general 
foon be made. J 

f It more frequently happens, however, that the practitioner 
is not called in till the abfcefs has burft of itfelf, and till mat¬ 
ter has infinuated into the furrounding cellular fubftance, 
and formed one or more real fiftulse. 

The firft thing to be done now is to difcover the real 
courfe of the different finufes, and the probe is the beft in- 
ftrument for this purpofe. If there be openings m the ex¬ 
ternal furface, there is commonly little difficulty in this. 

If they run along the perinseum or the mufcles, the probe 
will generally detedl them. If they follow the direction 
of the gut, the beft method is to introduce the fore-finger 
oiled into the redlum, while the probe is entered at the ex¬ 
ternal orifice. If there be a communication between the gut 
and the finus, the probe may be made to pafs till its point 
is felt by the finger in the redlum. We difcover with cer¬ 
tainty if a finus communicate with the gut, when air or 
feces are difcharged, or when any mild fluid injedted returns 
by the anus. 

After the courfe of the finus has been difcovered, the me- Treatment' 
thod of curev is next to be confidered. Aftringent or afterfinufo* 
efcharotic injedtions, preffure, and fetons, are infupportable, are formed, 
on account of the violent pain which they produce. The only 
method therefore of bringing on a proper degree of in¬ 
flammation ‘is a free incifion along the whole courfe of the 
finus. The courfe of the different finufes having been pre- * 

vioufly difcovered, a laxative ought to be given on the day. 
preceding this operation, and a clyfter an hour or two be¬ 
fore perfonning it. The patient is to be placed with bis 

back 
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back towards a window, while his body leans upon a bed, 
table, or chair. The finger of the furgeon is to be rubbed 
over with oil, and introduced into the redlum. The end 
of a crooked probe-pointed bifloury (fig. 100.) is then to 
be paffed into the fiftula, and pufhed againft the finger in 
the redlum, if the fiftula be complete. But in cafes of in¬ 
complete fiftulae, the point of the inftrument muft be made 
to perforate the gut before it can reach the finger. Some 
make the perforation with a fharp-pointed biftoury, which 
can be made to flip along the fide of a probe-pointed one, 
as at fig. 101. After the biftoury has reached the cavity 
of the redlum, the point of it is then to be brought out at 
the anus, and a cut made downwards to lay the finus com¬ 
pletely open. In this operation the fphincler ani mufcle is 
commonly cut, if the finus be high ; but no inconvenience is 
found to arife from this circumftance. It fometimes, 
though rarely, happens, that the finus “goes beyond the 
reach of the finger, and even as high as the upper end of 
the facrum. The only thing which can be done in this cafe 
is to cut as high as the finger can go, fo as to give a free 
and eafy vent to the matter. 

Some pradlitioners, with a view to prevent troublefome 
hemorrhagies, and others to free the patient from the dread 
©f the knife, have propofed to open the finufes by means of 
ligature (fig. 102.). By introducing one end of a piece of 
filver or leaden wire into the finus* then bringing it out at 
the anus, and twilling the ends together, the contained parts 
may be fo compreffed as to produce a complete divifion of 
them. But this is both more painful and tedious than the 
fcalpel, and appears to be by no means neceffary. 

When the prefence of an occult fiftula is fufpedled, its 
difcovering exiftence ought firft to be fully afcertained, by examining 
the pre- whether the matter which is paffed by ftool proceeds from 
fenC ? an ulcer in the bowels or from an abfcefs at the fide of the 
occult fiftu- anus . j t i s difcovered by matter from the bowels being 
mixed with the faeces, and no pain about the anus. In oc¬ 
cult fiftula, a hardnefs, fwelling, and difcoloration, are ob- 
ferved upon fome fpot near the anus, and there is a fenfa- 
tion of confiderable pain upon preffure being made upon it. 
The operation in this is the fame with that in the other 
two varieties of the diforder ; only that an opening is pre- 
vioufly to be made, by a lancet or fcalpel, in that fpot 
where the matter appears to be lodged. By this the fore 
will be reduced to a complete fiftula, and the reft of the ope¬ 
ration will be eafily performed. 

Treatment I n this manner the different finufes are to be operated 
in ccm- upon, when in a fimple ftate ; but in thofe of a compound 
pound fi- nature, where-the parts in the vicinity of the fores have 
itula. been feparated from each other by an effufion of matter into 
the cellular fubftance, and where all the under end of the 
redlum has, in fome rare cafes, been attached from the fur¬ 
rounding parts, ftwo modes of operating have been re. 
commended ; either to remove a confiderable portion of the 
external integuments, fo as to give free vent to the matter ; 
or to extirpate all the lower end of the redlum which is 
found to be detached from the furrounding parts. But 
from the pain and fubfequent diftrefs tfrhich they occafion, 
thefe methods are judicioufly laid afide. All that is necef¬ 
fary to be done here is to lay the detached portion of gut 
completely open, as in cafes • of fimple fiftulse; but if this 
be infufficient for allowing the gut to apply properly to the 
contiguous parts, another incifion fhould be made on the 
oppofite fide. If the neighbouring bones be found found, and 
the conflitution in other refpedts be unimpaired, a complete 
cure will probably be obtained. 

The matter fometimes infinuates itfelf between the fkin 
and mufcles of the perinaeum, or of the hip. When this is 
©blerved, the fac produced by it fhould be laid open from 


Fiftula 1» 
Ano. 


35 S 

Treatment - . 


one end to the other by one or more incifions as circum- 
ftances may require. Sometimes, from negledt or improper 
treatment, the matter colledted does not find a proper out¬ 
let, and then the parts mod contiguous to it inflame,.be¬ 
come painful, and gradually acquit e fuch a morbid callofity 
as to put on a fcirrhous appearance. In fuch cafes a cure 
may be effedled by giving free vent to the matter, prevent¬ 
ing every future colledlion, and inducing and preferving a 
fuppuration in the fubftance of the parts chiefly affedled. To 
accomplifh this laft circumftance, however, it may fome¬ 
times be neceffary not only to lay the finufes freely open, but 
to cut in upon the obdurated parts. 

The different finufes having been laid open, care muft be after Ja 
taken to apply the neceffary dreffings. Upon this much of ^ er op % 
the fuccei's attending the operation depends. Dry lint, till the*iinufes. 
lately, was much ufed by pradlitioners ; but it has been 
found to produce fo much irritation, efpecially when too 
much crammed in, as to be one of the caufes of that di¬ 
arrhoea which is frequently fo troublefome’ after operations 
of this kind. Inftead, therefore, of this fort of dreffing, 
pledgets, lint, or foft old linen fpread with any fimple oint¬ 
ment, are to be preferred. After the fores have been clear¬ 
ed from clotted blood, the pledgets are to be gently infl- 
nuated between their edges, but not to fuch a depth, or 
with fuch force, as to give any uneafinefs. This being done, 
and a eomprefs of foft linen with a T bandage being ap¬ 
plied over the whole, the patient is to be carried to bed ; 
and the dreflmgs being renewed, either after every ftool, or, 
when thefe are not frequent, once in the twenty four hours, 
the fores will generally fill up from the bottom, and will 
at laft cicatrize in the fame manner as wounds in any other 
part of the body. Sometimes, however, they acquire a foft, 
flabby, unhealthy afpedl, and the matter difcharged from 
them is thin, fetid, and occafionaUy mixed with blood. 

Thefe appearances may fometimes arife from fome part of 
a finus having been overlooked. In this cafe advantage 
may follow from the part being laid completely open. But 
it more ufuallv proceeds from fome affeflion of the general 
fyftem ; and till this is eradicated the fores cannot be ex- 
pedted to heal. 

In the cure of fores in other parts of the body,, pradti- 
tioners have fometimes found great advantage to arife from 
the ufe of iffues. The fame thing is now found to be ap¬ 
plicable here. Wherever therefore fiftulae are of long 
Handing, while .any diforder exifting in the conftitution is 
properly attended to, pradlitioners recommend, that an 
iffue, in proportion to the quantity of the matter difcharged 
by the fores, fhould be immediately employed.' In this 
way, if the bones in the neighbourhood are not difeafed, 
there will be realon to expert that- a complete cure will be 
obtained. 

Sect. IV. Of Prolapfus Ani. 

This is a protrufion of part of the redlum beyond the 
anus. It is often occafioned by debility of the parts, but 
is moft frequently owing to violent exertions made in the 
redlum in cor.fequence of irritation. The redudlion fhould 
be effedled as foon as poffible ; for although this part of the 
inteftine can bear expnfure to air much longer than any of 
the reft, yet allowing it to remain a long time ( out would be 
attended with great uneafinefs, and probably with danger. ’ 

In the redudlion, the tumor ought to be fupported with* 
the palm of one hand, while with the fingers of the other 
the part of the gut laft protruded is to be returned. If the 
gut has been long expofed previous to the redudlion, veQe- 
fedtion may become neceffary, and gentle aftringents 4 nfay 
be applied to the part. The patient during the redu^fon 
is to be kept in a reclined pofturd. As foon as the bowels 
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lmperfers;. are returned, a proper bandage (fig. 103.), is to be applied. 

Such remedies are afterwards to be exhibited as moft tend to 
recover the tone of the parts. 

Sect, V. Of Imperforated Anus. 

This diforder, though not frequent, now and then occur?; 
and when prefent; unlefs fpeedy relief be given, muft prove 
fatal. In fome cafes, the end of the redtum protrudes at 
the ufual fituation of the anus, and is only covered with the 
common integuments; but in others, no termination of that 
gut is difcoverable. Sometimes the redtum ends within an 
inch of the ufual feat of the anus ; at others, it reaches no 
farther than the top of the facrum. In fome cafes it ter¬ 
minates in the bladder; in others, in the vagina. In the 
moft favourable cafes, where the redlum protrudes, an open¬ 
ing may be readily made by a fcalpel or lancet; but when 
no diredlion of this kind is met with, an incifion is then to 
be made in the place where the anus is ufually fituated, and 
is to be continued in the diredtion of the os coccygis 
and facrum, which is the courfe the inteftine commonly 
takes. The finger is to be ufed as a diredtor along it; 
the parts are to be cut either till feces are obferved, or till 
the incifion has been made the length of the finger. If 
ftill the feces do not appear, a lancet-pointed trocar is to 
be pufhed forward upon the finger in fuch a direction as 
the operator thinks will moft probably reach the gut. An 
artificial anus is likewife to be attempted, where the gut 
terminates in the bladder or vagina. After the operation, 
the greateft attention is neceffary to preferve the opening 
which has been made. Subftances which irritate leaf! are 
the moft ufeful; fuch as'^doffils of lint moiftened in oil, and 
lulls of foft bougie platter.—We fhall conclude this chapter 
with two Ihort fedticns of imperforated hymen and prolapfus 
tjteri, though they do not properly come under it. 

Sect. VI. Of an. Imperforated Hymen. 

When the hymen is imperforated, the moft troublefome 
fymptoms, at a certain p-riod of life, may be produced by 
tlie accumulation of that fluid, which ought to be difcbarged ; 
for then, a tumor is formed, by which the moft violent bear¬ 
ing-down pains are occafioned. Thefe increafe in feverity 
to fuch a degree, as fometimes to be miftaken for labour- 
pains. They dilappear, however, during the intervals of 
the accuftomed periods. In the treatment of this difeafe, all 
that is neceifary is to make either a Angle or a crucial in- 
E.ilion into the obftrufling membrane, and then to prevent 
the accretion of its edges by doffils of lint fpread with lome 
emollient ointment till the parts are healed. 

Sect. VII. Of Prolapfus Uteri. 

This is a falling down of the uterus, occafioned by de¬ 
bility or by exceffive draining in the time of parturition.. 
The diforder feldom occurs before child-bearing, and is com¬ 
monly met with in thofe who are fome what advanced in life. 
The parts protruding are to be reduced by gentle prelfure, 
while the patient is put in an horizontal pofture. Pelfaries 
(.fig. 91 .a and b) are to be employed, which ought to be made 
of the lighteft materials, finely polilbed, and fomewhat com- 
preffible; and none poffefs thele qualities in a more periedt 
degree than a pelfary made of the elaftic gum bottle. This, 
or whatever elfe may be ufed to anfwer the purpofe, is to 
fee retained by a proper bandage till, by tonic medicines the 
parts recover ftrength to retain their natural fituation. 

C h a ?.. XXXI; Of Luxations* 

Sect. I, Of Luxations in general. 

A ash? is twi tp be luxated when that part of. it form- 
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ing a joint as moved out of its place. When the bone is Luxa'ion* 
forced entirely out of its cavity, the luxation is termed com - in general. 
plete; .when this is not the cafe, it is partial or incomplete. 

When there is alfo a wound of the foft parts communicating 

with the joint, it is called a compound, and when there is J 

no wound, a fmple luxation. 

The common fymptoms of a diflocated bone are, inability symptom* 
to move the injured limb; pain, tenfion, deformity in the of luxation, 
part affe&ed ; and fometimes inflammation, fubfultus tendi- 
num, and fever : and thefe three laft are greateft in partial 
diflocations. The fwelling which firft appears is always inflam¬ 
matory ; but afterwards a fecondary fwelling comes' on, feem y 
ingly cedematous, and probably owing to the prelfure of the 
lymphatics by the diflocated bone. 3 6 0 

In judging of the practicability of reducing a luxation, Prognofi*. 
we ought to attend to its nature and extent, the other cir- 
cumftances with which it may be complicated, and the 
length of time which it has continued. When a bone is 
only partially diflocated, it is evident that it may be redu¬ 
ced with much more eafe and certainty than where it is 
completely difplaced. It is evident alfo that fradture at¬ 
tending diflocation muft render reduction much more diffi¬ 
cult and uncertain. Indeed, when both the bones forming 
the joint are broken, there is the greateft hazard of its re* 
maining ftiff during life, even when the greateft attention 
has been paid. Luxated bones are moft eafily reduced im¬ 
mediately after they are difplaced : the difficulty indeed of 
reducing them is generally proportional to the time that has 
intervened fince the accident happened. When, a bone has 
been fome time lodged among the contiguous muicles, ip 
forms a focket for itfelf, and is firmly grafped by the iar- 
rounding foft parts. The cavity, too.frpm which it was dif- 
lodged may be partially filled with fome of the furrounding 
foft parts, or at lea ft diminifhed by the couftant a< 5 titm of 
the contiguous mufcles on its cartilaginous brim. Diifec- 
tions, however, ffiow, that infpiflated fynovia does riot, as 
was formerly fuppofed, fill up this cavity. In delicate con- 
ftitutions and advanced periods of life, when the mufcles 
give little refiftance, diflocations are more eafily reduced than 
in the vigour of youth or in robuft conftitutions. 

In the treatment, we ought, 1. To reduce diflocation Treatmen* 
with as much eafe and expedition as poffible ; 2. Retain the of Ample . 
bone in its fituation till the parts have recovered their tone; l uxat »® n *- 
and, 3. Obviate all uneafy fymptoms. 

1. When the furrounding fkin and mufcles are much con- 
tufed and inflamed, we fhould endeavour to remove the in¬ 
flammation by local blooding, faturnine applications, and 
laying the limb in an eafy pofture, before we attempt to re¬ 
duce the bone, as confiderable injury may be done by ltretch- 
ing a limb while the parts furrounding the joint are infla¬ 
med. The upper part of the limb fhould be kept Heady 
while the furgeon endeavours to replace the under bone, 
which alone is commonly difplaced. This is not eafily done;, 
for the contra£lile power of the mufcles afls ftrongly agaiuft 
every attempt, and not only draws it beyond the contiguous 
bone againit which it fhould be placed, but frequently forces 
it out of its natural fituation, and fixes it firmly in fome neigh¬ 
bouring cavity, ftoxn which it is with difficulty removed— 

To prevent this refiftance as much as poffible, the mufcles 
ought to be put into a ftate of relaxation. If.this is pro¬ 
perly done, the force neceflary for reducing a luxated bone- 
may generally be obtained from affiftants alone; fometimes, 
however, machinery is required, and various inftrumerits- 
have been invented for this purpofe. Freke’s machine 
is the moft generally ufed. The force ought always to be ap¬ 
plied in a gradual manner, and tp the diflocaied hone alone,and 
not to any more diftant parts of the limb. After the end of the 
diilocafod bone i? brought iato a lies whir that to which it 
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is oppofed, the redu&ion is eafily completed either by the 
action of the mufcles alone, or, if that is, not fufficient, by 
gentle preifure. 

2. After the reduftion there is feldom any difficulty in 
retaining the bone in its place, unlefs it has often been dis¬ 
located before. All that is neceifary is to place the limb in 
a relaxed pofture, and to fupport the bone with a bandage 
till the parts have recovered their tone. 

3. The mod urgent fymptoms which accompany diftoca- 
tions are, pain, inflammation, and fwelling. Thefe ufually 
abate foon after the reduction. If any degree of inflamma¬ 
tion remain, the ufe of leeches is the belt; remedy. 

When diflocated bones are accompanied with frafture 
near the joint, the fra&ure mull be allowed to heal before 
redudion be attempted. This, however, is not always necef- 
fary in very fmall bones, as thofe of the fingers. When the 
fradure is at a diftance from the joint, the diflocation may 
Treatment generally be reduced immediately. Compound luxations are 
of com- to be treated nearly as compound fradures. After the 
pound lux- bone is replaced, leeches fhould be applied to abate the in¬ 
flammation ; after which the fore fhould be drelfed with 
Goulard’s cerate, or any other mild ointment, and the pain 
moderated by opiates and a low regimen : care ought alfo 
to be taken that no matter lodge about the joint. When 
luxations are produced by tumors or colledions of matter in 
the neighbourhood of the joints, they may be confidered as 
incurable: when they proceed from too great a relaxation 
of the ligaments and tendons of the joint, the bpne can hard¬ 
ly be prevented from being now and then displaced ; but 
the inconvenience may be fbmewhat obviated by fupporting 
the limb with a proper bandage, by the ufe of the cold bgch, 
and by electricity. . %. 
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In reducing the luxation, the patient fhould be placed on Luxations 
the ground, and fupported by an afliftant: the furgeon (land-«, ° ne th ^ 9 
ing behind fhould gradual'y pull up the head, while the coccwis, 3 
fhoulders are prelfcd down by the affilfant till the bones are Chviefe,* 
brought into their place, which is known by afudden crack and Rib*, 
or noife : if the patient be not dead, he immediately recovers 
his faculties, at leaft in feme meafure. He fhould then be 
put to bed with his head elevated and retained in one pof¬ 
ture. He fhould lofe a quantity of blood, and live for fome 
time on a low diet. 


Sect. III. Luxations 
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Sect. II. Luxations of the Bones of the Head and Neel. 

If the bones of the Sranium be feparated by external in¬ 
jury, all that can well be done is, to fupport the parts by a 
bandage, to prevent inflammation, to keep the patient quiet, 
and in a proper pofture during the cure. The hones of the 
nofe are feldom luxated without fradure : when they are, 
the injuiy is eafily difcovered by the touch. When one of 
the bones is driven inwards, it may be railed and reduced by 
pufhing a tube of a proper fize, and covered with foft lint, 
into the noftril; which may be afterwards retained till there 
is no danger of the bone being again difplaced, If the 

bone be luxated outwards, it may be reduced by the fingers, 
_1 u., , _11_ ' ti.. 1_ :_• 


Ofthclow- and retained by a double-headed roller/ The lower jaw is 
•r jaw. luxated moft frequently when the mouth is opened widely ; 

it can only take place forwards and downwards, which are 
leaft furrounded by the neighbouring parts: both fides are 
generally luxated at once ; and in that cafe the mouth is 
» opened wide, the chin thrown forwards and towards the 
bread. When only one fide is diflocated, the mouth is dif- 
tovted, and wideft on the found fide of the jaw, which is 
drawn a little towards the contrary fide. The patient fhould 
be ieated, and his head fupported. The furgeon fhould pufh 
his thumbs, protected by a covering of ftrong leather, as far 
as poffible between the jaws, and then with his fingers, ap¬ 
plied on the outfide of the angle of the jaw, endeavour to 
bring it forward till it move a little from its fituation. He 
fhould then prefs it forcibly down, and thecondyles will im¬ 
mediately flip into their place. The thumbs ought to be 
jnftantly withdrawn, as the patient is apt to bite them in- 


T»e vertebra; are fometimes partially, hut hardly ever Luxations 
completely, diflocated without fracture. When they occur vu ’*' 
high up, they are attended with the fame fymptoms as dis¬ 
location of the head : when farther down, belides diftortion 
of the fpine, paralyfis enfues of every part of the body fitu- 
ated under the luxated bone ; there is commonly alfo either 
a total fuppreffion of urine, or it is difeharged involuntarily 
together with the frees. As luxations of this kind are ge¬ 
nerally owing to falls or violent blows, the difplaced verte¬ 
bra is driven either forward? or to one fide ; it is therefore 
very difficult to reduce it. The b.ft, as well a; the fimpleft 
method, is to lay the patient on his face over a cylindrical 
body, as a large cafk, and at the fame time ta attempt to re-; 
place the bone with the fingers. If the bone be very much: 
difplaced, there is very little reafon to hope for fuccefs. 3^8 
The os coccygis is more liable to diflocation than any other th< : 08 
part of the fpine. It is fometimes foiced outwards in labo- C0CC yS 1Si 
rious births. This is difcovered by the great pain which is 
felt at the conne&ioa of the os coccygis with the facrum, 
and by the bone appearing to be difplaced when examined. 

It may generally be eafily reduced by preflure with the fin¬ 
gers. The beft fupport afterwards is a comprefs, with the 
T bandage. When the coccyx is luxated inwardly, the. 
patient complains of fevere pain, tenefmus, and a fenle of 
fulnefs in the redum; the faeces are pa fled with difficulty, 
and in fome cafes a fuppreffion of urine takes place. The.- 
injury is eafily difcovered by introducing the finger into the 
anus. In this cafe the bone fhould be preffed outwards, by. 
introducing the fore and middle fingers of one hand dipped, 
in oil into the redum, and fupporting the parts which cor- 
refpond with it externally till the reduction is accomplifhed.. 
Diflocations of thefe bones are apt to excite inflammation,, 
which often, terminates in dangerous abfeeffes; it ought 
therefore to be guarded againft by every means in our 
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The clavicle is moft frequently luxated at its-ju-ndion Of the cla*. 
with the fternum ; becauie the violence which produces the vick. 
injury is generally applied to the (houlder. The luxation is 
difcovered by pain in the part, by the projsdion of the 
bone, and by the immobility of the fhoulder. It is eafily 
reduced by pufhing the bone into its place with the-fingers, 
while an afliftant draws back the arms and flioulders. It is-, 
not fa eafy to retain the bone in its place. When it is the 
inner extremity of the clavicle which has been diflocated,, 
the fhoulder ihould be kept in its natural fituation, neither 
raifed nor depreffed : the fore arm fhould be fupported, as,, 
fhould alfo t ie head and fhoulders, and a moderate preflure- 
fhould be made upon the difplaced end of the bone. For. 
this purpofe the machine reprefented fig. 104. the invention 
of Mr Park of Liverpool, anfwers beft. But when the 


voluntarily. The patient fhould for fome time avoid much, outer extremity of the clavicle has been diflocated, the 
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fpeaking or opening his mouth wide. 

When the head is luxated, it commonly falls forward on 
the bread, the patient is inftantly deptived of fenfe and mo- 
tioo, andfooa dies if the lusaiioo he not. quickly reduced, 


fhoulder muft be conliderably raifed, the arm fupported in 
a fling, and the bone kept,in its proper fituation by a. 
fmall comprefs placed over its end, and fecured by a rol¬ 
ler fgrmingthe figure 8 ; or it may be retained by the 

mackmsc 
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machine abovcmentioneJ. The bandage ought to be re¬ 
bones of ta,ne< ^ f° r a confiderable time. 

the Supcri- Luxations of the ribs are exceedingly rare. Tht fymp- 
or Extre- toms are nearly the fame with thofe arifing from fracture, 
mitics. only that the pain is more fevere at the articulation, and 
that no other fpot but that will yield to preiTure. -All that 
Of the ribs. can be done is to bend the body forward over a calk or fome 
fuch body, in order to affift the vifcera in preffing out the 
fib. Bandages are of little ufe. The patient (hould be 
kept quiet, and fed on a low diet: inflammation Ihould 
be' prevented, and opiates given if he has a troublefome 
cough. 
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Sect. IV. Luxation of the Bones of the Superior Extre¬ 
mities . 

The head of the os humeri is moft frequently dillocated 
forwards and downwards, fometimes downwards and back¬ 
wards, but never upwards without a fradture of that part 
of the fcapula which is placed above the joint. The luxa¬ 
tion is discovered by the patient’s inability to raife his arm, 
by violent pain attending the attempt, by the luxated arm 
being of a different 'length from the other, by the head of 
the humerus being felt out of its natural fituation, while a 
vacuity is perceived under the acromion, and by the flatnefs 
of the injured joint, while the found one has its natural ful- 
nefs. When the luxation is of long Handing, the whole arm 
is apt to become cedematous. 

The patient fhould be feated on a chair, and his body fe- 
cured by a broad belt paffed round it, and held by affiftants. 
The elbow fhould be bent, in order to relax the mufcles on 
the fore part of the luxated joint. A firm leather belt four 
or five inches broad, with ftrong ftraps, and lined with flan¬ 
nel, is to be tied round the arm immediately above the el¬ 
bow : affiftants are to extend the arm gradually, by pulling 
thefe ftraps, while another afliftant draws back the fcapula. 
The furgeon Hands on the outfide of the arm, directs the 
■affiftants, and.varies the diredtion of the extenfton, accord¬ 
ing to the fituation of the head of the bone. As foon as 
the head of the bone has cleared the brim of the focket, the 
mufcles draw it into its place, a crack is heard, the patient 
is relieved, and the anterior part of the fhoulder acquires its 
ufual fulnefs. 

Various other methods of extending the arm have been 
propofed in difficult cafes ; as, fufpending the patient by the 
luxated arm over the ftep of a ladder or the top of a door, 
raifing him up by the arm with ropes running over pulleys 
fixed in the ceiling of a room, &c. The jerk produced by 
tire body being fuddenly raffed and let down again on a fea¬ 
ther bed, has fometimes fucceeded when other means have 
failed. A gentler method is to lay the patient on the floor 
■while two or three flout men Handing on a table lay hold of 
him by the arm and pull him up. But all thefe methods 
are in danger of lacerating the foft parts by the fuddennefs 
with which the force is applied, and even fometimes of 
breaking the end of the humerus if it be preffed againft the 
neck of the fcapula. Mr Freke’s impiovement on the ambe 
of Hippocrates has been confidered as the beft machine for 
•extending the arm. But machinery is very feldom neceffary ; 
even cafes of long Handing may by proper management be 
reduced by means of affiftants, provided reduction be at all 
practicable. Inflammation after the operation fhould be ob¬ 
viated by the ufual remedies. If the bone be apt to ftep 
out again, which fometimes happens after repeated difloca- 
tions the arm fhould be fupported in a fling _ till the parts 
bave recovered their tone. Blifters, fridtion, ftimulating me¬ 
dicines applied to the fhoulder, and cold water poured on 
it, have fometimes been ufeful in reftoring the ftrength of 
the joint. 


Luxations at the elbow moft commonly happen upwards Luxatiow 
and backwards; and then the fore-arm is luortened, the of the 
end of the ulna projects behind, and is higher than ufual, ®°J le90 . f 
while the extremity of the humerus can be felt in the 1 ,, e n , or 
bend of the elbow. The furgeon fhould take hold of ties™" 
the wrift with one hand, and the upper part of the fore- "-v-w 
arm (which is to be moderately bent) with the other, and L 374 
gradually pull the top of the fore-arm downwards, while at 0 f theX* 
the fame time he increafes the curvature of the elbow to dif- buw. 
engage the ends of the bones from each other. He fhould 
then pull the bones forward into their fituation. When the 
luxation happens upwards and forwards, it fhould be redu¬ 
ced while the arm is extended. After the redudtion, the 
mufcles of the fore-arm {hould be kept relaxed by bending' 
the elbow a little till the parts have recovered their tone. 

When the bones' of the fore-arm are dillocated from each 
other, which happens moft frequently at the wrift, the ro¬ 
tatory motion of the hand is deftroyed. After the reduc¬ 
tion, the bones fhould be bound together by a tight flannel 
roller, or a couple of fplints fhould be applied along the 
fore-arm, and the arm fupported in a fling. 375 

The bones of the wrift are not fo often luxated as might Luxations- 
be expedted from the fmallnefs of their fize. When they 
are, great fwelling and pain enfues, and the motion of the Wn 
joint is entirely deftroyed. Great attention is neceffary, 
left luxation fhould be miftaken for a fprain. The arm 
and hand fhould be fupported by affiftants, but not ftretch- 
ed ; and then the bones fhould be pufhed into their place, 
and afterwards retained by proper bandages and fplints. 

The bones of the metacarpus, when they happen to be dif- 
located, which is very feldom, are to be reduced in jhe fame 
manner. Diflocations of the thumb or fingers are eafily 
difcovered.- To reduce them, an afliftant fhould hold the 
phalanx from which the diflocation happened, while the fur¬ 
geon endeavours to elevate the bone from the one contigu¬ 
ous to it, and to pafs it into its place. 

Sect. V. Luxations of the Bones of the inferior Extre¬ 
mities. 

From the great ftrength of the hip joint, it was for-- 376 
merly believed that the head of the thigh-bone was never ofThe'wp 
luxated by external violence ; but it is now known that it joint, 
happens? by no means unfrequently. The ball in ftarting 
from its focket generally paffes forwards and downwards in- 377 
to the foramen thyroideum. When this happens,- the limb Symptoms, 
is confiderably lengthened, the head of the bone is lodged 
near the under and fore part of the pelvis, the large tro¬ 
chanter is obferved on the fore part of the thigh, a vacancy 
is perceived where the bead of the bone and the trochanter 
fhould be, and the toes are turned outwards. When the 
bone js diflocated upwards and backwards, the limb is fhort- 
ened, the great trochanter higher than ufual, the knee and 
foot turned inwards. When it is diflocated upwards and 
forwards, the leg is fhortened, the ball of the bone is felt on 
the os pubis in the groin, and the great trochanter on the 
upper and lower part of thigh ; a vacancy is difcovered 
in the correfponding part of the hip ; the knee and toes are 
turned outwards. When the ball flips downwards and 
backwards, the leg is lengthened, the toes turned inwards, 
and the great trochanter -is lower than that of the other 
limb. If the ball flip diredtly downwards, the leg is length¬ 
ened, but the knee and toes keep nearly their natural fitua¬ 
tion. It is fometimes difficult to diftingnifh between luxa¬ 
tion and fracture of the neck of the bone. In fradtures the 
bone is moft frequently pufhed upwards, and the leg fhort- 
ened, the knee and point of the toes are turned inwards, 
and may be moved much more readily outwards and inwards 
than when the bone is diflocated. , 
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Luxation* For reduction, the patient lhould be laid on a mattrefs 
of the on the found fide, and a wooden roller covered with feveral 
jBones 0 £ fl anne i pl ace d between his thighs, and fixed firmly 

orExtremi- ^7 ft ra P s t0 the wall. A ftrong bandage of buff leather, or 
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fomething fimilar, lhould be applied to the under end of the 
thigh, with ftraps fixed to it to make the extenfion. The 
trunk of the body fhould be properly fecured, and the joint 
of the knee bent. The extenfion lhould be made at firft 
gently, and increafed gradually, while, at,the fame time, the 
thigh is made to roll in different diredions. ' When the ex¬ 
tenfion is iufficier.t, two affi Hants fhould lay hold of the rol¬ 
ler, and attempt to raife the bone; the extending force 
fhould then be flackened, and the furgeon fhould pufh the 
head of the bone upwards and outwards, while an affiftant 
preffes the knee forcibly inwards. The mufcles themfelves 
will then Commonly bring the bone into its place; and this is 
done with fuch. a jerk and noife, 

Handers. If the redudtion be not 
muH be repeated with greater force. InHead of the roller 
a broad flrap or table cloth is frequently ufed. The limb 
fhould not be ufed for fome time after redudion, and inflam¬ 
mation fhould be prevented by the proper remedies. 

The patella can neither be luxated upwards or down¬ 
wards, without rupture of the tendons of the extenfors muf¬ 
cles, or of the Hrong ligament which fixes it to the tibia; 
but it may be luxated to either fide. The luxation produ- 
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cefs lamenefs, and much pain on attempting to move the 
joint. In recent cafes the injury is eafily difcovered ; but 
when the furgeon is not called immediately, the fwelling 
may be fo great as to render it more difficult. For reduc¬ 
tion, the linab fhould be kept extended; the furgeon, by de- 
preffing the edge of thejiatella mofi diffiant from the joint, 
is enabled to raife the other, and pufli the bone into its 
place. '*<: > ■ 

It may be neceffary to remain a day or two in bed till 
the knee recover its tone. Sometimes after the bone has 
been difplaced, returns of the fame complaint become fre¬ 
quent. In fuch cafes, proper machinery applied to,the fide 
of the tumor, where the bone is apt to Hart out, is ufed 
with advantage. 

From the iize of the joint, and the great flrength of the 
ligaments, luxations of the tibia from the os femoris rarely 
occur. When it does, it is eafily difcovered by the pain, 
lamenefs, and deformity of the limb. The patient fhould 
be laid on a table, the mufcles relaxed, and the thigh fecu- 
red by affiflahts; the limb fhould then be extended,/ and the 
bones cleared of each other, when they will be eafily repla¬ 
ced. After the reduction, the limb fhould remain for fome 
time perfe&ly at refi ;‘ and inflammation, which is very apt 
to enfue, and is attended with very bad confequences, fhould 
be affiduoufly guarded againfi. 

If the ankle joint be diflocated forwards, the fore part of 
H the foot is lengthened ; if backwards, the foot is fhortened 
ankle-joint, and the heel lengthened (this is the mofi common variety); 

if to either fide, there is an uncommon vacancy on the one 
fide, and a prominency on the other. Diflocation, however, 
can hardly take place outwardly without fradure of the 
end of the fibula. 

For redudion, the limb fhould be firmly held by affif- 
tants, the mufcles relaxed, and extenfion made till the bones 
are cleared of each other, when the aflragulus will eafily 
flip into its place.—The fame rules fhiuld be obferved in 
reducing diflocattons of the bones of the foot, 
of the metatarfal bones and toes arc reduced exadly in the 
fame manner as the bones of the metacarpus and fingers. 


The ter m fra Bure is generally confined to fuch divifions 
in bones as are produced by external injury. When the in¬ 
teguments remain found, the fradure is called ftmple; when 
it communicates with a wound, it is called compound. 

The general fymptoms of fradure are pain, fwelling, and Symptoms, 
tenfion in the contiguous parts. A grating noife when the of frac- 
part is handled, difiortion, and a certain degree of lofs of ture * 
power in the injured part, accompany almofi every fradure^ 
except when it runs longitudinally, and the divided parts are 
not completely feparated from each other. When there is 
only a fingle bone in a limb, a fradure is eafily deteded r 
but where only one of two bones of a limb has fuffered, it 
that it is heard by the by- is often difficult to judge with certainty, efpecially if the 
obtained, the extenfion contiguous foft parts be tenfe and painful before the^prac¬ 
titioner is called. In that cafe, the opinion mufi be regu- ( 
lated, not only by ,the attendant fymptoms, but, ifi. By 
the age and habit of the patient; for bones are more eafily 
fradured in old than in young perfons. Different difeafes,, 
too, induce brjttlenefs of the bones, as the lues venerea and, 
fea-fcurvy. 2d, By the fituation of the part; for bones are 
more apt to be fradtured in the folid parts of their bodies 
than towards their extremities, where they are more fqft 
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and pliant. 3d, By the pofiure of the limb ; for a weight 
may fradture a bone lying on an unequal furface, which it 
would have finfiained without injury if equally fupported. 

Fradtures are fometimes attended with a great degree of 
echymofis, occafioned by the ends of the fradtured bones 
wounding fome of the contiguous blood-veffels. 383 

In giving a prognofis of fradture, various circumfianees Prognofis*. 
are to be attended to. ^ It is evident that fmall fradtured 
bones are more eafily healed than large ones, and that the 
fradture of the middle of a bone is not near fo dangerous as 
near the extremity. A cure is effedted much more readily 
in youth than in old age, and in good confiitutions than in 
bad. We ought alfo to attend to the concomitant fymp¬ 
toms, and the injury which the neighbouring parts may have 
fufiained. The more moderate the fymptoms, the more fa¬ 
vourable our prognofis may be. „ 

The treatment of fradtures confifis of three particulars; Treatment* 
replacement, retention, and obviating bad fymptoms. 

1. When bones are fradtured diredtly acrofs the parts, they 
are often very little moved from their natural fituation ; bud 
when the fradture is oblique, they are apt to pafs over each 
other, and to produce much uneafinefs and deformity ; the 
contiguous mufcles are feverely injured, and the pain is ag¬ 
gravated by the flightefi motion. The furgeon lhould put 
the limb into the befi pofiure for relaxing all the mufcles 
connedted with it, according to the pradtice firft introduced 
by Mr Pott. If it be properly attended to, the ends of the 
bones will in general be eafily replaced. When any difficulty 
occurs, a fmall degree of extenfion may be made, taking 
care to keep the mufcles as relaxed as poftible. Much at¬ 
tention lhould be paid to replacing the bones properly, other- 
wife the limb will remain for ever after diftorted. 

2. After the bones are replaced, the limb lhould be laid 
in the eafieft pofiure, and the bones afterwards retained 
in their fituation by proper compreffes and bandages, not 
applied too tightly, till the cure be completed. The time. 

Luxations neceffary for this purpofe depends on the fize of the bone* 
the age and habit of the patient,- the fteadinefs with which ' 
the limb has been retained in its place, and the violence of 
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Fra<£lurt$ the attending fymptoms. In middle-aged perfons, and un- 
i» general, tier favourable circumftances, a fiadlure ot live thigh bone, 
or ot the bones of the leg, may be cured in tw’o months; of 
the arm bone, or bones of the tore arm, in fix weeks ; of the 
ribs, clavicles, and bones of the hand, in three weeks. In 
infancy the cure will take a (horter, and in old age a longer, 
time than this. 

3. In fimple fradtures the inflammatory fymptoms gene¬ 
rally fubiide in a few days. When they become worfe, 
which is fometiu.es the cait, afiringert applications thould 
be employed. If thefe fail, blood ought to be drawn from 
the parts affedted. This is of fo much advantage, that it 
■ought never to be omitted where the lurrounding loft parts 
are much iijured. Fridtion with emollient oils, warm ba¬ 
thing, the ule of Bath and other fimilar waters, are alfo of 
much fervice. The limb lbmetimes puts on a clumfy ap¬ 
pearance from an ovei growth of callus-. When this tenden¬ 
cy appears/ardent fpirits and other aftringenrs are confider- 
ed as uleful 4 iometimes preffure on the part by a thin plate 
of lead fixed by a bandage may be advantageous. Many 
inltances occur, however, where no remedies prove fuccefs- 
ful: The patient ought theiefore to-be acquainted be¬ 
forehand with the probable event, to prevent unpleafant re- 
-fk-dfions afterwards. 

Somet mes the ends of the bone remain loofe long after 
they might have been reunited. Th s may be owing to 
foirie conftittitional difeafe, to the bones not being kept 
lleadily in contact, to fome of the foft parts getting in be¬ 
tween thein, or to the bune being broken in different pla¬ 
ces, and the intermediate fradlures being too fimall to ad¬ 
here. Pregnancy-has alfo been mentioned as a c,;ufe. By 
removing thefe obftrudtions, a perfedt union may in recent 
cafes be accomplifhed. But where the cafe is of long (land¬ 
ing, callus ot the bones become fo hard and fmooth as to 
move With the cafe of a joint, fo that no advantage can be 
derived from laying them together. In that cafe, an inci- 
fion thould be made through the folt parts, and' a fmall por¬ 
tion of the ends of the bone removed with a faw. If this 
be properly performed, nature will fupply the deficiency. 
When (mail pieces i f bone remain long loofe, they thould 
he extracted by msvking an opening. The intervention of 
jnuicles or other foft parts is known by the very fevere pain 
and tenfion, and by particular motions cf the limb caufing 
great pain and twitching of the mufeles which move it. 
The limb thould be put into all the variety of fituation; and 
if this does not fucceed, an opening mull; be made, arid the 
foft parts removed. Sometimes in fradlures blood-veffels 
are ruptured by the fharp (picul® of the bone: this happens 
molt commonly in compound fradlures. When the effulion 
of blood is great, the part fwells fo much that it is necef- 
fary to lay it open, and to fecure the divided veffels by a li¬ 
gature. When the fweiling is not great, the abforption of the 
blood is trufted to nature. When the blood remains long 
in contudi with the fradtured bone, it fornetimes prevents 
the formation of callus; the peril fteurn feparates from a 
■confiderable portion of the bone, and a thin fetid fanies is 
dilcharged at the wound. When this happens, no cure 
. -can be expected till the p irts of the b ne deptived of periof- 

teum have exfoliated, or have been feparated by a faw. 

Sect. II. Fradures of the Bones of the Face. 

3^5 Fractures of the nofe may impede refpiration, affedt 
the nofe °* T eec,Vl > anc l Tnfe of fmelling, give rife to polypi and te¬ 
dious ulcers, and may befides be dangerous from their vi¬ 
cinity to tile brain. When any part or the bones of the 
note has been raifed above the reft, it is to be pieffed into 
its place with the fingers ; if it has been pulhed into the no- 
41 ill, it is to be raifed with the end of a ljpatula or other fi- 
< 


milar inftrument. If any portion be alrrfoft entirely fepara- Fradlures 
ted from the reft, it thould be removed; but if it adheres CU- 
witli confiderable firmtiefs, it is to be replaced. If the 
bones, after being replaced, do not remain in their proper an( j ajlire’ 
fituation, they are to be retained either by tubes introduced w 
into the noltrils, or by a double-headed roller, with proper 
compreffes as the cafe may require. Inflammation thould 
be prevented by the proper remedies. 

Much care is neceffary in replacing the fradtured bones 
of the face, and in dreffing them, in order to prevent defor¬ 
mity. The dreffings may ba retained by adhefive plafters. 
Inflammation, by which the eyes, nofe, or annum maxilla e 
is apt to be injured, Ihould be prevented. When matter 
colledts in the antrum, it is to be removed by the methods 
formerly delcnbed. 386 

For replacing fradlures of the lower jaw, the patient Frafiures 
ihould be fenced in a proper light, with his head ffimly fe- fhe lows 
cured. The furgeon ihould prefs with one hand on the in- er f 3W ‘. 
fide of the bone, while with the other he guards againft in¬ 
equalities on the outlide. If a tooth ernne in the way, it 
thouid be extmdled; when any of the others are forced out 
of their lockets, they Ihould be replaced, and tied to the 
neighbouring teeth till they become firm. The fradtured 
parts being kept firm by an afliltant, a thick comptefs of . 
linen or cotton ihould be laid over the chin, and made td 
extend from car to ear over it; a four-headed roller thould 
be applied firm enough to keep the fractured parts in con- 
tadl. Tne patient Ihould be kept quiet during the cure, 
and fed upon fpoon-meat. The dreffings flruid be remo¬ 
ved as feldom as poffible. When tlfefradtuie is accompanied 
with an external wound, the parts thould be fupported by an 
affiftant during the dreffing of it. 

Sect. III. FraSures of the Clavicles, Ribs, Sternum » and 

Spine . 

A fracture of the clavicle is eafily difeovered by the _ ^7 
grating nuile in the fractured bone upon moving the arm Q f ^ 
freely, by the ends of the bone yielding to preffure, and by vide, 
the motion of the humerus being impeded. Ail that can 
be done is to raife the arm, and fupport it tit a proper 
height, either by a fling, or, which is better, by the leather f 
cafe recommended in cafe of luxation of-this bone. By this 
the fradtured parts will be brought together, fo far at leaft 
as to prevent deformity, and fender the bone fufficiently 
ftror.g. _ 

Fradtures of the ribs are difeovered by preffures with the of the fit* 
fingers. The fymptoms are commonly moderate, and the 
patient foon gets well. ’ In tome cafes, however, the pain 
is fevere, the breathing becomes difficult, attended with 
cough, and perhaps with fpitting of blood, and the pulfe is 
quick, full, and lbmetimes oppreffed. Thefe fymptoms arife 
from the ribs being beat in on the lungs. 

In the treatment, it is proper in every cafe to difeharge 
fome blood. If one end of the rib rife, it ought to be re- 
preffed by moderate preffure ; an 1 to prevent its rifing again, 
a bioad leather belt thould be applied pretcy tight, and con¬ 
tinued for fome weeks. When a portion of the rib is for¬ 
ced inwards, an opening ihould be made over it witji a fcal- 
pel, and then it thould be elevated with the fingers or a for- 
ceps. When diftreffing fymptoms proceed from air or 
blood collected in the cavity ot the cheft, thefe fluids ought 
to be difeharged by an operation. 

The fymptoms ot a fradtured llernum are nearly the fame of theftdf*, 
with thofe of the ribs. It 1 squires great attention from the num. 
vicinity of the heart and large blood-veffels. The patient 
ought to lole a quantity of blood, and ba kept on an anti- 
phlogiftic regimen. If the pain, cough, and oppreffed breath¬ 
ing, do not yield to thefe remedies, and incifion ihould be 

made 
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Fra&ure of made on the injured part, and the depreffed piece raifed 
the Bone», w ith a levator. Should this be infufficient, it may be effec- 
ted by means of the trepan: this indeed requires the great- 
eft caution, but it may certainly be attended with advantage 
when the patient’s Ideas in danger. 

Ofthever- Fraftures of the vertebrre generally end fatally. We 
t;br*. judge of the exifter.ee of frafture there by examining the 
parts, by the feverity of the p-.in, and by pally occurring in 
the parts Situated below the iujuted part. 

When any parts of the vertebras near the integuments are 
loofe, they may be replaced with the fingers, and retained 
by props r bandages. When this is impoffible, fome of the 
lateft authors think it advifable to make an inci(ion,and raife 
any portions of the bone which may be deprelfed. 

Sect. IV. Fracture of the Bones of the Superior Exlre * 

mitics. 


39* 

Of the os 
humeri; 
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ftadure of The fcapula is feldom fraftured ; when it is, the fradture 
theicapula. j 3 eaftly difeovered by the pain, the immobility of the arm, 
and by the touch. The parts may be replaced with greater 
eafe if the mufcles connedted with them be relaxed. They 
are retained with diffienby. A long roller fhould be em¬ 
ployed for this purpofe, with which the head and Ihoulders 
are alfo to be lupported. The arm fhould alfo be fufpend- 
ed to relax the mufcles as much as poffible, and inflamma¬ 
tion particularly guarded againft by local bloodings. 

Fractures of the humerus are eafily difeovered by the 
pain, the immobility of the arm, and a grating noife on 
handling the parts. In reducing the fradture, the mufcles 
fhould be completely relaxed by bending the arm and rai¬ 
ling it to a horizontal pofture. Extenfion, if necelfary, may 
be made by one affiftant grafping the arm between the frac¬ 
ture and the Ihoulder, and another between the fradture and 
the elbow. After the redudtion, one fplint covered with 
flannel fhould be laid along the whole outfide, and another 
along the -whole infide of the arm ; and then a flannel roller 
applied fufficiently tight to fupport the parts without in¬ 
terrupting the circulation. The arm may either be fup- 
ported in a fling or Mr Park’s leather cafe, (fig. 104). The 
bandages (Tiould not be removed forfeveral days, unlefs fome 
urgent fymptoms render it necelfary. In about a week, how¬ 
ever, the arm fhould be examined to fee whether the bones 
have been properly fet. 

When both of the bones of the fore-arm are broken, the 
fradture is eafily difeovered ; but when only one bone is frac- 
tur-’d, efpecially ii it be the radius, the firmnefsof the other 
renders the difeovery more difficult; the grating noife, how- 
ever, on moving the bone in different directions, will generally 
he a fuff.rient iymptom that a fradture has taken place. When 
the fradture happens near the wrift, particular attention is 
p.ecfffuy in order to prevent a ftiff joint. In order to re¬ 
place the parts, the mufcles are to be relaxed by bending 
the joints of the elbow and wiift, and the limb extended a 
little above and below the fradture. After redudtion, a 
fplint reaching from the elbow to the ends of the fingers is 
to be applied along the radius, and another along the ulna ; 
and both are to be fecured with a roller or twelve tailed 
( bandage. When the fplints are applied, the palms fliould 

be turned towards thebrenft as the moft convenient pofture. 
The arm fliould he hung in a fling. A partial diflocatiou 
of the bones ot the wrift fometimes attends a iradture of the 
radius, by which a ftiff joint, under the belt pradtice, is apt 
to enfue, or permanent painful fweliings of the fore-arm. In 
fuch cafes, the patient ought to he warned of the danger, 
that no blame may be afterwards incurred. 

When the okcranum is Iradluted, the arm mull be kept 
in an extended ftate during the cure, by applying a fplint 
onpofite to the joint of the elbow, reaching from the middle 
Vox. XVIII. 
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of the humerus to the points of the fingers. The arm Fradture of 
fhould be hung by the patient’s fide, to which it fliould be Ae Bones, 
fixed by means of llraps. To prevent the confequences < 1 a 
ftiff joint, the dreffings fliould be removed about the eighth 
or tenth day, the fore-arm for fome time flowly moved 
backwards and forwards, and the joint rubbed with an emol¬ 
lient oil. By a repetition of this at proper intervals, a ftiff 
joint may be prevented. 395 

Ancliylofis, or fliffnefs of the joint commonly fucceeds Of the 
fradluies of the bones of the wrift, owing to the great in- 
flammation which enfues, and to their not readily reuniting 
from their fmallnefs. To prevent this as much as poffible, 
after replacing the bones, the injured parts fhould be leech¬ 
ed freely, and in proportion to the violence of the fymp¬ 
toms. Splints fliould be applied exaftly as in fraftures of 
the fore-arm, and the arm lupported by a fling. 39 ^ 

In fraftures of the metacarpal bones, a firm fplint fliould 
be applied over the whole palm and infide of the arm, from ^ 
the points of the fingers to the elbow, in order to prevent 
the aftion of the flexors of the fingers. The beft fplint for 
a fraftured finger is a piece of firm pafteboard properly fit¬ 
ted and foftened in water till it can be readily moulded into 
the form of the part. This fhould be applied along the 
whole length ot the finger, and fecured with a narrow rol¬ 
ler. At the fame time, a large roller fhould be applied over 
the infide of the hand to prevent the parts from being mo¬ 
ved. To prevent fliffnefs, the dreffings fhould be removed 
about the end of the fecond week, and the joint cautioufly 
bent; and this fhould be repeated daily till the cure be com¬ 
pleted. 

Sect. V. Fractures of the Bones of the inferior Extremities . 

Fractures of the body of the thigh-bone are readily 
difeovered by the grating noife when the ends of the bones 
are forcibly rubbed together, by the fhortnefs of the limb 
if the frafture be oblique, and by the limb being unable to 
fuftain the body. But fraftures of the neck of the bone 
are often not eafily diftinguifhed from diflocation of the- 
joint In general they may be diftinguifhed by the circum- 
ftances mentioned in treating of luxations of this bone. In 
forming a prognofis, we ought to confider that no fraftures 
are more apt to difappoint our expeftations than thofe of 
the thigh, efpecially when the neck of the bone is broken*, 
owing to the difficulty of dilcovering the place of the frac¬ 
ture, and of retaining the bones even after they have been 
replaced. In order to reduce fraftures of the thigh, the 
mufcles are to be relaxed by moderately bending the joints 
of the th ; gh and knee: when this is done, unlefs there be 
much p iin and tenfion, the bones are eafily replaced by one 
affiftant holding the upper part of the thigh, while another 
fupports and gently pulls down its lower extremity, while 
the furgeon is employed in adjufting the fraftured pieces. 

It is more difficult to reduce lraftures of the neck of the 
bone, on account of the great ftrehgth and various direc¬ 
tions of the furrounding mufcles. In general, however, we 
fhall fiicceed by moderate extenfion, if we take care previouf■ 
ly to relax all the mufcles as much as poffible : if we do not 
fucceed, we mu ft have recourfe to machinery. 

The greateft difficulty is to retain the bi nes in their filua- 
tbn after they are replaced. The limb muft be firmly fe¬ 
cured by lplints made f f thin flips of wood glued to leather 
(fig. 105.1? and b), or of thick pafteboard. One fplint, broad 
enough to cover half of the thigh, fhould reach from the top 
of the hip joint to a lude below the knee, and another, 
covering about a third part of the thigh, from the groin to 
a little below the knee. The fplints fhould be lined with 
flannel. They are to be fecured by a twelve-tailed bandage, 
and over all a thin pillow fhould be put nearly as long as 

Z the 
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the Bones" ^ ^ The fplints and bandages may be put on in the 

& c . > following manner : The patient being placed on a firm hair 

, mattrefs, with his knee moderately bent, the long fplint ban¬ 
dage and pillow are to be applied to the outfide of the thigh, 
-•and the patient fhould be turned fomewhat towards the af¬ 
fected fide, with the knee and leg raifed a little higher than 
the body the fhort fplint fhould then be applied along the 
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FraCture 
of the pa¬ 
tella* 


infide of the thigh, and the bandage already placed without 
the other fplint, applied fo tight as to make an equal mode¬ 
rate preffure over the whole : (See fig. 106.) To make the 
part (till more fecure, it is proper to infert along firm fplint 
of timber under the middle of the pillow, and to fix it by 
two broad ftraps to the upper part of the limb. To pre¬ 
vent the limb from being affeCted by involuntary ftartings, 
the pillow fhould be fixed to the bed by ftraps: to keep off 
,the weight of the bed-clothes, a frame with hoop$ fhould be 
placed over the thigh. The parts fhould be examined after 
fome time to fee that the bones be not difplaced. When 
there is pain, fwelling, and inflammation, leeches and other 
'remedies Ihould be applied. To render the flotation of the 
patient as eafy as poffible during the cure, he may be allow¬ 
ed after the fecond week to turn a little more towards his 
back, and at the fame time to extend the joint of the knee 
in a fmall degree : after this time a little flexion and exten- 
fion of the limb may be daily repeated to preferve the ufe of 
the joint. . • 

The method here defcribed generally fucceeds. Sometimes, 
however, notwithftanding all our care, the ends of the bone 
flip over each other. To prevent the deformity which this 
occafions, it has been attempted to make exLenfion and coun- 
ter-extenfion by machines : but the pain and irritation have 
always been fo great that little advantage has yet been de¬ 
rived from fuch means. The invention (fig. 107.) of 
the late Mr Gooch of Norwich, improved by the late Df 
Aitken of Edinburgh, has been, recommended as one of the 
bell machines for oblique fraCtures of the thigh. After 
endeavouring to remove the pain, fwelling, and inflamma¬ 
tion, which are fometimes fo great as to preclude the appli¬ 
cation of the firapleft bandage, this machine may be tried. 
But if it be found impracticable to ufe it, the cure muft be 
conducted in the ufual way with the chance of the fractured 
pieces overlopping one another, and of courfe the limb being 
fomewhat fhortened. 

The patella is moft frequently fraCtured tranfverfely, 
fometimes lengthwile, and fometimes into feveral pieces. 
FraCtures of this bone have been faid commonly to end in 
a ftiff joint; but this is perhaps moft frequently owing to 
the limb being kept too long in an extended pofture. In 
the treatment of fraCtures of this bone, the leg fhould be ex¬ 
tended to relax as much as poffible the foft parts connected 
with the bone. The patient fhould be placed on a firm 
mattrefs, and a fplint be placed under the limb long enough 
to reach from the top of the thigh to the under end of the 
leg, to which the limb fhould be fixed by a number of ftraps 
to keep it in a ftate of extenfion. The fraCtured bones are 
then to be brought together, and fuch a number of leeches 
applied to the joint as will remove as much blood as the pa¬ 
tient can bear ; and as long as much pain and tenfion con¬ 
tinue, faturnine and other aftringents are to he ufed for re¬ 
moving them. When this is accomplifhed, and the parts 
properly adjufted, a large pledget of Goulard’s cerate 
Ihould be laid over the joint, and a hooped frame employed 
to keep off the bed-clothes. In a longitudinal fraCture the 
parts are eafily kept together by - a common uniting bandage 
or adhefive plafter; but in tranfverfe fraCtures more force 
is neceflary. Various bandages have been employed for 
drawing the pieces together in fuch fraCtures: one qf the beft 
af tlid£ « that reprefented fig. x.08. We need not he 
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anxious, however, about bringing the pieces very clofe to- Fracture of 
gether, as a cure may be made though they remain at a t!le Bones,, 
confiderable diftance. The bandages, unleft, particular fymp- 
toms occur, fhould not be removed till the end of the fecond 
week ; after which the joint fhould be cautioufly bent every 
fecond day to prevent ftiffnefs. 399 

The leg is commonly fraCtured near the lower end, this Of theleg 


being the weakeft pgrt of the bones. ' In the treatment of a 
fraCtured leg the fame rules apply which were given for a 
fraCtured thigh-bone. The mufcles fhould be relaxed by 
bending the knee; but little’advantage can be derived from 
bending the foot, for in proportion as the mufcles behind 
are relaxed thofe before are put on the ftretch’: the pa¬ 
tient may be therefore allowed to keep the foot in the eafieft 
pofture. The bones are commonly replaced by the gentle 
extenfion of the upper part of the limb by an affiftant, while 
another fupports it at the ankle. The bones being repla¬ 
ced, and the limb laid on its outfide with the knee bent, two 
fplints (fig. 109.) are to be applied, long enough to reach 
from the upper part of the knee to the edge of the foie, fo 
as to prevent the motion both of the knee and ankle. The 
fplints are to be retained by a twelve-tailed bandage, as in 
the cafe of fraCtured thigh-bone. See fig. io{ 5 . 

If the patient be either very reftlefs or troubled with fpaff 
modic affections of the mufcles of the leg, an additional • 
fplint, fhaped to- the form of the leg, fhould be applied along, 
t|e outfide of it, and fixed by a ftrap at the upper, and an¬ 
other at the under part of the leg. When the patient can¬ 
not reft when lying on either fide, he may be placed on his 
back, and the curved ftate of the knee ftill preferved by 
raffing the leg a little above the level of the body on a frame 
made for the purpofe. This variety of pofture may like- 
tvife be ufed in fraCtures of the thigh. The patient may 
from the firft be laid in this pofture, or he may alternately 
change from the one to the other. No change of pofture, 
however, fhould be allowed for the firft ten or twelve days. 

When the fibula only is fraCtured, it is apt to be confidered 
as a fprain of fome of the mufcles ; but this ought to be 
particularly attended to, as the miftake may be followed by 
bad confequences. When both the bones of the leg are 
broken, the portion next the foot is commonly drawn towards 
the back part of the leg, fo that a prominency is produced 
by the fraCtured part of the upper portion of the bone; 
and this is improperly termed the rifing end of the fraCtured 
bone. The appearance is entirely produced by the inferior 
portion falling back. Hence no advantage is derived from 
preffure being made on the upper end of the bone : the in¬ 
ferior portion fhould be raifed fo as to bring the parts into 
contaff, and then by proper bandages they ought to be fup- 
ported till they are perfectly united. 40& 

FraCtures of the bones of the foot and toes are treated of the 
nearly in the fame manner as fraCtures of the hand and fin- b©nes of 
gers. Befides the fplint which may be neceflary for the the f 0Ot 
particular part, a large one fhould be applied over the foie ; anc * toe5 ' 
nor Ihould any motion be allowed for a confiderable time 
either in the foot or ankle, orherwife the bones may be dif¬ 
placed, and a proper cure prevented. 


Sect. VI. Of Compound Fra&ures. 


Br compound fraCture is now generally meant a fraCture whether 
of a bone communicating with an external wound in the amputation 
integuments. They are much more dangerous than Ample ihould be 
fraCtures. The generality of authors have confidered am- F er f° rmc ^ 
putation as indifpenfable in cafes of compound fraCtures ; in cafes ° (i 
while a few, particularly Mr Bilguer, furgeon-general to the- 
armies of the late king of Pruffia, affirm that it is fcarcely 
ever neceflary. Both feem to have carried matters too » 
far. Some of the lateft and bell furgeons have recom¬ 
mended. 
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Compound mended never to amputate immediality!in private pradlice, 
Fradurej. un lefs vvhen the bones are fo much fluttered that they can¬ 
not reunite, or the texture of the foft parts completely de- 
flroyed; becaufe, even if amputation be at laft neceffary. 
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limb'in a favourable pofture, and by making a counter open- Diftortion*, 
ing, if neceffary, to the moft depending part. But this may 
be frequently avoided, by covering the fore with foft lint 
or fponge to abfor b the matter. If the difchaige become 


the patient will have a greater chance of recovering than if “exceftive, and cannot be leflened by the means abovemen- 
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it had been performed immediately after the accident: for 
the date ofweaknefs to which he is generally reduced ren¬ 
der the attendant fymptoms lefs violent. On the other hand, 
it has been confidered as no bad rule in the army or navy, 
where patients cannot be kept in a proper fituation, and where 
furficient attention cannot be given, to amputate immediately 
iq cafes of compound fractures of the large bones of the 
extremities. When amputation is not performed immedi¬ 
ately, it is not, for feveral days at leaft, admiflible. It may af¬ 
terwards be rendered neceffary by hemorrhagies, which can¬ 
not be ftoppedbut by means more dangerous than amputation 
itfelf; by extenfive mortification ; or by the ends of the frac¬ 
tured bones remaining long difunited, while a great difeharge 
■of matter endangers the patient’s life. 

In treating compound fradtures, all extraneous bodies 
rfcom^ ent ^ lou ^ he removed, as alfo all thofe fmall pieces of bone 
p<5 Un( j frac _ which will probably not unite with the reft. For this pur- 
pofe the opening, if neceffary, fhould be enlarged with a 
icalpel. The next ftep is to replace the bones by relaxing 
the mufcles as in Ample fradfures. Sometimes part of a 
bone projects fo far through the integuments that it cannot 
be replaced without either Tawing off the end of it, or en¬ 
larging the wound. If the fradtured bone be long, fharp, 
and projedting much, it is beft to faw it off j for though it 
were reduced, it would not readily reunite, and it would 
be apt to excite much pain and inflammation : But if it 
be broad at the bafe, and of no great length, it ought cer¬ 
tainly to be faved, even though it. cannot be reduced with¬ 
out enlarging the wound. For the moft part, it is only the 
fkin which it is neceffary to cut; but even the mufcles ought 
to be divided, though as much as poffible in the diredfion of 
their fibres, when the bone cannot otherwife be replaced. 
After the redudlion, a pledget of fome emollient ointment 
is to be laid over the wound, asd the limb placed on a 
firm fplint, and ftill kept in a relaxed pofture. In dref- 
fing the wound, the limb ought not to be moved : the many- 
taiied bandage, therefore, fhould be ufed rather than a 
roller. Various contrivances have been fallen upon to al¬ 
low the limb to be at reft while the furgeon is dreffing ir. 
The fradture box, invented by the late Mr Rae furgeon in 
Edinburgh^ is one of the beft. When the leg is laid on 
this, it may be dreffed with tolerable facility without moving 
it. We are happy to have it in our power to announce to 
the gentlemen of the medical faculty, that another machine 
has lately been invented by Mr Samuel James furgeon in 
Hoddefden, Herts, which, we are told, will effedtually relax 
the mufcles, and retain the bones in their natural fituation, 
without pain to the patient or the leaft inconvenience to the 
operator. Seefig. no. 

It is of the greateft importance to prevent inflammation, 
which is apt either to produce mortification, or to give rife 
to extenfive abfeeffes. The dreffings fhould be removed 
once or twice daily according fo the quantity of matter. 
The common application of warm poultices, on account of 
their inconvenience, may be deferred till they become ne¬ 
ceffary by the approach of inflammation, which they are to 
be confidered as the fureft means of preventing by exciting 
a difeharge of matter. Whenever the inflammation fub- 
fides, and a free difeharge of pus is produced, the poultices 
ought to belaid afide.left they do harm by relaxing the 
parts too much, and exciting too copious a difeharge. The 
fore ought then to be dreffed with fhild aftringents, and the 
patient kept on a nouriflii- g diet with tonic medicines. A 
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tioned, it will be found to proceed from a portion of 
loofe bone which has not been earlier noticed, by the re¬ 
moval of which it may be ftopt. If, inftead of producing 
matter, the inflammation terminate in gangrene, the danger 
is ftill greater than under the moft extenfive abfeeffes. For 
the treatment of this, the reader is referred to Chap. Ill* 

Se<ft. 2d. 

Chap. XXXIII. Of Diftortions. ^ 

r , Caufes of 

Distortions of the bones may arife from external in- diftortion** 
juries, from difeafed conftitutions, from a morbid (late of the 
bones, or a cor.trafled ftate of the mufcles, or both ; but 
the affeftion is mdft frequently owing to a weakly, delicate 
conftitution, as in rickety or fcrophulous cafes. Treatment 

In the treatment of diftortions of the fpine, particular at- 0 f diftor- 
tention ought t o be paid to the caufe of the diforder. If tion of the 
it appear to arife from the patient continuing too long in fpine. 
any particular pofture, every habit of this kind fhould be 
guarded againft on the firft appearance of the difeafe. If 
the patient has turned too much to one fide, the reverfe of 
this fhould be advifed. He ought to fleep upon a firm 
hair mattrefs that his body may lie upon an equal furface. 

He fhould ufe an invigorating diet, the cold bath, bark, and 
other tonics. By a ftridb attention to the ufe of thefe re¬ 
medies the difeafe has fometimes been retarded in its pro- 
grefs. Various machines have been invented for removing 
diftortions of the fpine by preffure ; but confiderable cau¬ 
tion is here required, otherwife much injury may arife from 
it. Some advantage, however, in certain cafes, has been 
derived from the ufe of the common collar (fig. in.) ; or 
the flays and machinery adapted to them (fig. 112.), for 
which a patent was granted to Mr MTCechnie of Philadel¬ 
phia, are found to be ftill better fuited to this purpofe. 40 ^ 

Tne fame caufes which produce diftortions of the fpine Of the 
may likewife produce diftortions of the limbs. Sometimes 
the diftortion takes place with the original formation of the 
bones, at other times it occurs in infancy, and now and then 
at a more advanced period of life. In early infancy the 
bones are fo pliable as to be readily affedted by the poftures 
of the body. When a child is too foon allowed to attempt 
to walk, its lejrs are apt to become crooked from their inabi¬ 
lity to iupport the weight of the body. Certain difeafes like¬ 
wife, efpecially rickets foften the bones fo much, that they 
yield to the pofture of the body, and to the common axftion 
of their mufcles. 

When the diftortion of a limb, is owing to a curvature in 
a bone, if the cafe be recent, and efpecially if it occur in 
childhood, it may frequently be removed, without much 
difficulty, by making a gradual but conflant preffure, by 
the ufe of machinery, on the convex fide of the limb, till it 
recover its natural appearance. When the deformity occurs 
in the leg, a method has been ufed, in feveral inftances, 
which is to fix a firm fplint of iron, lined with leather, in the 
ihoe, on the concave fide of the leg, the other end of the 
fplint to reft againft the under end of the thigh ; when, if a 
broad ftrap or two be applied round the leg and fplint, an 
eafy gradual preffure may be made, and confiderable advan¬ 
tage derived from it. See fig. 113. 

Along with the curvature abovemendoned, it com¬ 
monly happens that the feet and ankles are affe&ed. When 
the bones of the leg are bent outward, the fore part of the 
foot is turned inward, and tke inner edge upwards; and 


free paffage fhould be given to the matter by putting the the reverfe, if die leg be bent inward, In thefe cafes the affec- 
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Ampule - tions of the feet are generally owing to the curvature of the difeafe be flopped ; the firft fign of which is, the appearance Amputa- 
bones of the leg. By removing the curvature of thefe, the of an inflamed circle between the difeafed and found parts. tiou - 
loot will commonly regain its natural fltuation, and the fplint As foon as the uifeafed begin to feparate from the found 
abovementioned will for the molt part be fufficient for the parts, amputation of the limb ought to be performed, and 
purpofe. But in cafes where the foie of the foot is turned no time ought now to the loft, left the patient fuffer from 
much out of its natural direflion, it may be neceflary to the abforption of putrefcent matter. 

fix the fplint and fhoe to a frame (fig. 114-), which will No part of furgery is brought to greater perfeflion than 
render the cure ftill more effeflual. the manner of performing amputation. Before the inven- 


Befides the inftrument already mentioned, fome have ufed 
a kind of boot, cut lengthwife, made of hardened leather or 
of metal, &c. which may in fome cafes fufliciently anfwer 
the purpofe. 

In cafes of club-foot, where the diftortion is in the middle 
of-theYoot, a pair of fhoes, firch as are reprefented in fig. 
115. have been found ufeful. After the feet are fixed in the 
Ihoes, the fore part of the feet may be feparated by means of 
a fcrew in two plates, which are fixed to the foie. 

Chap. XXXIV. Of Amputation. 

Sect. I. Of Amputation in genera!. 

In amputation, which in furgery fignifies cutting off 
a limb, the great end to the aimed at is, the procuring of 
s. handfome flump, in which the bone may not protrude, 
but be well covered with fiefh ; fo that no excoriation or 
rawnefs may be apt to take place. As long agd as the year 
1679, it was propofed by Jacob Young, an Englifh furgeon, 
in a treatife intitled Currus Triumphalis ex Terebinthino, to 
preferve a flap of flelh and fkin, which was to be folded over 
the bone, and which, uniting to the parts of the wdund after 
amputation, would effeflually cover the bone, and prevent 
the inconveniences abovementioned. No traces of the fuc- 
cefs of this method, however, can be found till the year 
1696; when a Latin differtation was publilhed upon it by 
P. Adriens Verduin, an eminent furgeon in Amfterdam. 
The mod fanguine expectations were formed of its fuccefs ; 
und it was even thought that the flap would prevent the 
neceffity of tying up the blood-veffels. However, it does 
not appear that the method as at that time praflifed either 
did or could fucceed ; and accordingly it was entirely laid 
afide; but it has been lately revived with confiderable im- 
406 provements. 

Caufesren- Amputation may be rendered neceflary when a member 
deriug am- is fo much difeafed as to be ufelefs, or when it puts life in 
function danger. 

fccelTary. The caufes in general rendering this operation neceflary 
are, bad compound fraflures; extenfive lacerated and con- 
tufed wounds ; part of the limb being carried off by a can¬ 
non baH orotherwife, the bones being unequally broken and 
not properly covered ; extenfive mortification ; white fwell- 
ings of the joints ; large exoftofes j ulcers attended with ex¬ 
tenfive caries; cancer or other incurable ulcers; varicofe kinds 
ef tumors ; particular diftortions of the bones. 

Amputation may alfo be fometimes neceflary from violent 
bemorrhagies of fome principal artery during the cure of a 
fraftured limb, or from fuch a purfufe difcharge of matter 
taking place that the ftrength of the patient is exhaufted. 
Lacerated and contufed wounds may require amputation, 
on account of hemorrbagy enfuing which cannot be flop¬ 
ped. Extenfive mortification may take place, and fuch large 
quantities of matter be formed, that the patient will be un¬ 
able to bear up under the difcharge.. 

Where part of tr.e limb is carried off, it is neceflary to 
amputate higher up, fo as to cut the bone, as well as the 
foft parts, in fuch a manner as may admit of a much fpeedier 
and fafer cure. When mortification occurs, every thing 
aught to be done for the fupport of the patient till the 


tion of the tourniquet, and the method of fecuring the vef- 
fels by ligature, the operation was ffldom undertaken ; and 
a great proportion of thofe upon whom it was performed 
died foon after. In theprefent improved method, one death ' 
does not happen in twenty, or even thirty cafes. In per¬ 
forming the operation, particular attention is to be paid to 
the fpot where the incifion is to be made; the quantity of 
Ikin and cellular fubftance neceflary to be iaved, fo as to 
cover the muffles and bone completely, without being ftretch. 
ed ; cutting the muffles in fuch a manner that they may- 
unite with each other and entirely cover the end of the bone • 
the prevention of hemorrhages during the operation; the 
tying of the arteries alone, without including the nerves or 
any of tue contiguous parts; fecuring the integuments fo 
as to prevent them from retracing after the operation ; and 
a proper fubfequent treatment of the caff, 4oy 

The following are the general fteps of the operation : Method of 
The patient being properly placed, with affiftants to attend, performing 
and the apparatus in proper order, the flow of the blood to am P utatioft * 
the limb is to be flopped by the tourniquet (fig. 16.). The 
firft incifion is to be made through the fkin and cellular fub¬ 
ftance by one, or rather by two, ftrokes of the amputating 
knife reprefented in fig. 116. Thefe are next to be fepa- 
rated from the znufclesj as far as may appear fufficient for 
covering the (lump. The feparated fkin or flap fliould be 
ftrongly drawn up, or what perhaps anfwers better, turned 
up all round the limb, leaving this part of the muffles quite 
bare. The flap is to be kept in this fituation by an affift- 
ant, while the operator makes the next incifion at the edge 
of the reflefled fkin, and cuts till he comes to the bone. 

This incifion fhould be begun on the lower fide of the limb, 
that the blood may not prevent the eye from readily follow¬ 
ing the edge of the knife during the whole cut. The 
muffles are now to be feparated from the bone as high as 
may enable them afterwards completely to cover it. The 
foil parts in general are then to be drawn up by retraflors, 
which may be either of leather, as m fig, 11 7. or metal, as 
fig. 118. a and b . The periofteum is to be divided at the'place 
where the law is to be applied ; but no part of the bone is 
to be denuded of this membrane, which is afterwards to 
cover the ftump, otherwiff troublefome exfoliations may 
enfue. At this place the faw (fig. n 9 ) j s t0 be applied 
and the bone divided with long fteady Itrokes. In this part 
of the operation a good deal depends upon the fleadinefs 
of the afliftant who holds the limb ; for if it be held too \ 
high, the motion of the faw will be impeded ; while the bone 
may be fplintered if it be not fufliciently raifed. Any 
points or Iplinters which may be left fhould be immediately 
removed with the pincers (fig. izo.j. The retraflors are 
now to be laid afide, and the principal arteries feparated. 
from die nerves, and fecured by the tenaculum (fig. 17.), or 
forceps (fig. 120. a), and ligatures. 

The tourniquet fliould next be a little flackened, to allow 
the different branches to be diffovered: The clotted blood 
is to be cleared away with a warm fponge. The patient 
fliould get fome warm cordial drink, and all the arterial 
branches which can be diffovered ought to be taken up. 

The ends of the ligatures are then to be cut of fuch a length 
as to allow them to hang without the lips of the wound. 

The muffles and fldn are now to be drawn down and brought 


into. 
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Amputa- into clofe contact, that the flump may by completely cover- 
tingthe e d, q’he p ar ts ;ire next to be fecured by proper banda- 
F'r" arm S’ n S » an( I the operation has been properly performed, the 

i_ ,. cure will commonly be made by the firft intention, and may 

be completed in the courfe of three or four weeks, and 
fometimes in a (hotter period. This however mud depend 
much upon the confutation of the patient, as well as the 
manner of performing the operation. 

Sect. II. Of Amputating the Arm and Fore-arm . 

Amputation of the arm is performed according to the 
rules already laid down. No more of it (hould be removed 
than is difeafed ; for the longer the flump is, the more ufe- 
ful it proves. The tourniquet is to be applied a little above 
the part where the operation is to be performed : As much 
of tire integuments (hould be faved as may be perfeftly fuf- 
ficient for covering the fore. In taking up the artery 
after the bone has been divided, the operator ought to be 
attentive not to include the radial nerve, which may be 
readily difcovertd and feparated, as it lies clofe upon the 
fore part of the artery. The fore-arm is to be amputated 
nearly in the fame manner as ihe leg; only that the flump 
may be covered by amputating with the double incifion, 
without the afliftance of a flap, which it is necefhtvy to form 
in the leg. 

Sect. III. Of Amputating the Thigh. 

40S * 

Method of In performing this operation, the patient ought to be 
performing pl acec J upon a table of ordinary height, with the difeafed 
the ampu- j; m k f U pp 0r ted and fecured by an afliflant feated before 
1 him, while other affiflants take care of the other leg and 

the arms. The courfe of the blood is to be flopped by 
applying the tourniquet over the trunk of the femoral ar¬ 
tery, near the upper part of the thigh. No more of the 
thigh ought to removed than is rendered neceffary by the 
difeafe, as the more of it is left, the moie ufeful it will be 
to the patient, ifn afliflant (hould grafp the limb with 
both hands a little above the place where the (kin is to be 
divided, and draw' it up as far as poflible ; while the opera¬ 
tor ; Handing on the outfide of the limb, makes a circular 
incifion down to the mufcles by one or two flrokes of the 
knife. As much of the integuments is then to be didefied 
with a fcalpel from the mulcles as may cover the (lump 
completely ; and tlfs part of the (kin may either be turned 
back, or drawn tightly up by an afliflant. The mulcles 
may then be divided quite acrofs to the bone by the edge 
of the (kin, in the common way, or cut obliquely upwards, 
according to the method of Allanfon, fo as to lay the bone 
bare two or three fingers-breadth higher than is done in the 
common way. The mufcles are next to be feparated from 
the bone with a fcalpel a little way, that a fuihcient quan¬ 
tity may be left for covering the end of it. The reft of 
the operation is to be performed exactly according to the 
general rules laid down in the firft feftion of this chapter. 
The mufcles and integuments are to be drawn over the end 
of the bone, and applied clofely together, tb it the (kin may 
completely cover the flump, and retained in this fituation 
by an afliflant till a flannel or cotton roller, according to 
the fcafon of the year, which has been previoully fixed 
round the body, be applied in fuch a manner as to iupport 
and fix them. For which purpofe it (hould be p.dTed two 
or three times, in a circular diredtion, round the top of the 
thigh, and (hould afterwards, with fpiral turns, be brought 
down near to the end of the flump and fattened with pins ; 
and it fhould not be lighter than may be fufficient to a ill ft 
the (darters in preventing retraffion. 

Ofjdrcffing The ends of the divided mufcles are now to be laid exact- 
rttcftump. ly over the bone; and the edges of the (kin are to be 


brought into contact, either fo as to form a ftraight longi- Amputa- 
tudinal line, according to the method of Mr B. Bell, &c. 5 'p^fo-h. 6 
or they are to be placed horizontally, “ that the wound may 
appear only in a line with the angles at each fide,” as ad- 
vifed by Allanfon. The ligatures may either hang over 
the edges of the wound, or be brought to the angles. 

After the edges of the (kin are in this manner exadlly ap¬ 
plied to each other, either a few (lips of adhefive plafter are 
to be laid acrofs the face of the flump, or two large pieces 
of adhefive plafter, with feveral pieces ot tape fixed to them, 
are to be applied to the furface of the fkir:. The tapes are 
then to be tied with a running knot immediately over the 
wound ; by which the parts will be kept lo clofely together 
as to prevent any collection of matter from being formed. 

The whole furface of the flump fhould next be covered 
with 2 large pledget fpread with an emollient ointment, over 
which a comprels of fine tow is to be put, and retained in 
its place by a broad crols llrap of old linen pafling feme 
way up the thigh, fo as to be fecured by the roller, which 
is now to be palled two or three limes round the flump ; 
and the preffure formed by the crofs ftrap may afterwards 
be increafted or diminifhed at pleafure, by drawing it with 
more or lefs tighinefs, and fixing it with pins to the roller. 

While the flump is drefling, the tourniquet is removed, but 
replaced again loefely to enable the attendants to check any 
hemorrhagy which may afterwards enfue. 410 

The patient is now to belaid to reft, and the limb is to Treatment 
be placed upon a little tow covered with linen, or upon a of the P 1 - 
thin foft pillow ; and to prevent the patient from involun- ^- 1 - 
tarily moving the limb, and to guard againft fpafmodic ftart- t ; on . 
ings, which frequently happen after this operation, it may 
be fixed to the bed by two ftraps. A bafket or hooped 
frame ought to be placed over the flump to proteifl it from 
the bed-clothes. The patient fhould immediately get an ano¬ 
dyne draught, which will generally procure eafe through the 
reft of the day. For this purpofe, no more light (hould be 
let into the room than is merely neceflary for allowing the 
attendants to pay attention to the flump. As hemorrhagies 
fometimes appear feveral hours after the operation, the per- 
fon who takes the charge of the patient fhould watch this 
circumfiance with the greateft attention. If there be on¬ 
ly a flight oozing of blood, there is no occalion for being 
alarmed ; but whenever it appears to proceed from a large 
artery, it muft be fecured. The fpafmodic afFedlions which 
frequently occur after amputation are fddom troublefome, 
unlefs fome nerve has been included in fecuring the aiterles 
but when they do appear, laying the limb in the eafieft 
poflure, and giving opiates, are the principal means of pro¬ 
curing relief. 

To prevent inflammation as much as poflible, the patiert 
is to be kept upon a Uriel antiphlogiftic regimen, and his- 
bowels kept open by laxative ciyfters, till the inflammatory 
flags is over, which will generally be in a few days. If, 
notwithftanding this treatment, the flump (wells, and the 
patient complains of pain and tbicknefs, we ought to en¬ 
deavour to difcover from what eaufe the uneaiinefs origi-- 
nates. If it be owing to the ftraps being too tightly fixed, 
they muft be ilackened. If tire flump be found much 
fwelied, a fatmnine fi.lution fhould be applied by means of 
feveral folds of linen ; and if the patient be young and ple¬ 
thoric, he ought to lofe a few ounces of blond from the 
arm ; but if he is weak and emaciated, a different mode of 
treatment muft be followed. 

At the end of the third, or fourth day at fanned, the 
Hump (hould be examined ; and if it appear ft mewhat open 
and flaccid, the parts muft be brought clofer together and: 
lecured more firmly. After this time the dreilings (hould 
be renewed every day, or every fecond day. In about a 

week: 
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week after the operation the ligatures may generally be re¬ 
moved with eafe ; but if they do not feparate readily, they 
may be gently pulled at every drefling, when they will, in 
a ihort time, be brought away, and the wound will be foon 
healed by the firft intention. The roller fhould be cleaned 
and renewed as often as it is found fullied ; nor fhould it be 
laid entirely afide till the end of the third or fourth week 
after the operation. When the roller is removed, we may 
depend upon the ftraps or tapes for keeping the parts to- 

f ether till the cure be quite accomplifhed. When the in- 
ammatory fymptoms are entirely gone, no medicines ought 
to be given which would debilitate the patient, nor is any 
thing more neceffary than to keep the bowels gently open 
till a complete cure be made. 

Sect. -IV. Of Amputating the Leg. 

, The leg may be amputated for a difeafe in the foot at 
two different parts; the one a hand-bteadth under the 
knee, the other a little above the ankle. The former 
makes a fufEcient fupport for the body to reft upon an ar¬ 
tificial leg ; but the latter does that equally well, and likewife 
Anyuta- P r . e f erves the motions of the knee. 

don of the . I n performing the operation a little way under the knee, 
legnearthe the patient is to be placed and fecured in the fame manner 
knee. as in operating upon the thigh. The tourniquet is to be 
placed a little above the knee, with the cufhion upon the 
artery in the ham. The furgeon places himfelf upon the 
infide of the leg, and makes a circular incifion through the 
integuments down to the mufcles. , The place where the 
incifion fhould be made mult depend upon the length of the 
limb ; but in general it may be between fix and feven inches 
under the top of the tibia in an adult, or far enough down 
Upon the limb to fave as much integuments as will cover the 
ftump. After the integuments are cut through in the manner 
already directed, as much ©f the mufcles are to be divided by 
the knife as can be done by a circular incifion.; and the 
. ipteroffequs parts are to be divided by a fcalpel or catline, 
(fig. 121.). The retra&ors are then to be applied, and 
the bone fawed off immediately below the infcrtion of the 
tendons of the flexor mufcles. In fawing, the operator 
ought to begin upon both bones at the fame time, that he 
may finifh upon the tibia, left fplinters fhould be formed. 
The veffels are next to be fecured ; the foft parts drawn 
over the bones ; the adhefive plafters and other bandages 
applied in the fame manner as directed for amputating the 
thigh, only that here the roller need , not be applied fo high 
as in the former operation. T wo or three turns above the 
knee, however, are neceffary to prevent the dreflings from 
4Ii flipping down. 

At the an- j n am p Uta ti n g upon the ankle, the operator fhould fix 
u upon that fpot v/hich will leave the ftump of fuch a length 

as may be moft convenient for being fitted with an artificial 
machine refembling the other leg. Nine inches from the joint 
of the knee, in a leg, of ordinary length, was found by Mr 
V/ilfcn, a late ingenious artificial limb-maker in Edinburgh, 
tc- be the beft part fuited to this purpofe, on account of the 
equal pteffure it makes upon the furface of the leg, without 
making any upon the end of the tender ftump. The ope¬ 
ration is performed in the fame manner as that a 1 lfttle below 
the knee. 

Sect. V. Cf Amputating at the faints of the Extremities. 

The circumftances moft to be attended to in performing 
amputation at the joints are, firft to flop the circulation, by 
the tourniquet; or, where that is impraAicable, to take up 
the trunk of the artery by a ligature; to make a circular 
incifion in fuch a place as may, after the operation is over, 
be fufficient to cover the wound: Then a longitudinal in- 
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cifion is to be made upon the oppofite fid its of the limb, ex- Amputa- 
tending from the joint to the circular cut, and as deep as the l in g at ffs. 
bone, by which two flaps will be formed to cover that part n in p s 
of the joint which remains after the operation is finifli- r?T 
ed. The ligaments of the joint are next to be divided, 
and the affedied limb or part , of the limb removed. 

After this part of the operation, it was formerly a fre¬ 
quent pradtice to fcrape off the remaining cartilage, to unite 
the parts more firmly together. But this is now found 
to be unneceffary; for when the flefh is applied properly 
to the bone, if it do not grow to it, the union at leaft 
is fo ciofe that it afterwards gives no inconvenience to the 
patient. ' 

Any branches of arteries which may haveffeen cut during 
the operation are now be fecured; clotted blood is to 
be removed ; and the mufcles and fkin are to be brought into 
ciofe contadl with the ends of the ligatures hanging out of 
the wound. The parts are to be retained by adhelive pla¬ 
fters, or twifted future, or both; and proper bandages 
applied in fuch a way that a cure may be made by the firft 
intention. 4*3 

Amputating the arm at the fhoulder-joint has always been Arn P ut *“ 

f. , - ° , / hon at 4-t-i a 

coalidered 3s a dangerous as well as a difficult operation. It 


tion at the 
fhoalder 


fnould never be attempted, when the fame purpofe can be ac- joint. 
complHbed by operating lower down. But cafes occafion- 
ally occur, where the life of the patient cannot, in any other 
manner, be faved. A 

Amputation may become neceffary here in confequence 
of abfceffes of the joint; caries of the humerus reaching to 
the Joint; compound frafiures, efpecially thofe from gun- 
fhot wounds, extending to the head of the bone; and of 
mortification. 

In performing the operation, the patient fhould be laid 
upon a table of convenient height, covered with a mattrefs. 

He is then to be brought as near to the edge of it as poffi- 
ble, and fecured by affiftants. The circulation of the blood 
in the arm is next , to be flopped, by P14 1 afliftant preffing 
ftrongly with a firm comprefs over the fubclavian artery 
where it paffies over the firft lib ; or an incifion may be made 
along the courfe of the artery, which may be lecufed after 
feparating from it the contiguous nerves. When the artery is 
compreffed, it will readily be known whether the compreffion 
proves effeflual, by obferving when the pulle at the wrift is en¬ 
tirely flopped. As foon,as this is the cafe, a circular incifion is 
to be made through the integuments at the infertion of tbe 
deltoid mufcle into tbe humerus. An affiftant then draws 
the fkin a lfttle .back, and at the edge of the retraded fkin 
the mufcles are to be cut in a circular diredion to the bone. 

If the artery has not been taken up at the beginning of 
the operation, it is now to be fecured, as well as any branches 
which come in the way. 

The amputation knife is now to be laid afide, and the” 
reft of the operation finifhed with a ftrong fcalpel. A per¬ 
pendicular incifion is next to be made at a little diftance 
from the outfide of the artery, beginning at tbe acromion, 
and terminating in the circular incifion, cutting as deep as 
the furiace of the bore. A fimilar incifion is to be made 
upon the back part cf tbe arm, fo that the flaps may be 
nearly of an equal breadth. The arterial branches are 
here to be fecured ; the flaps are to be feparated from the 
bone, guarding againft wounding the trunk of the artery ; 
the flaps are to be fupported by an affiftaht; and the capfu* 
lar ligament of the joint is to be cut from the fcapula : and 
thus the arm will be entirely feparated. 

After the arm has been feparated, any arteries which ap-' 
pear about the joint are to be tied, and all the ligatures 
brough t over the edges of the wound. The parts are to be 
cleared of clotted blood, and tbe two flaps drawn over the 

wound. 
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Amputa- wound, and fecurfid by the twifted future. A pledget of 
ting at the an y emollient fhould then be applied, and a fufficient cu- 
J° in “ Ihion of lint, with a comprefs of old linen, put over the 

mities* re " whole. A moderate prelFure is next to be applied by a 
flannel roller; by which the parts will be fupported, their 
union facilitated, and matter moft likely prevented from be¬ 
ing lodged. The treatment is then the fame with that af¬ 
ter amputation in other parts of the extremities. For two 
or three days after the operation, it is neceflary that an af- 
fiftar.t fit with the patient to comprefs the artery in cafe a 
I4 bleeding fhould enfue. 

At the When it is neceflary to amputate the whole hand, the 

wrift. operation may be performed at the wrift, fo as to leave as 
much of the member as poffible ; and the fame rules hold 
here as in amputating at any of the reft of the joints. The 
tourniquet is to be applied to the artery in the arm, and 
the cure is to be completed by the firft intention. When 
any of the carpal bones are affefted, the fore will not heal 
till they either work out by fuppuration, or are cut out by 
the knife. When the middle of any of the metacarpal 
bones is difeafed, .while their extremities are found, the 
trepan may be applied, and the difeafed parts removed, while 
the remaining found parts are perferved. But if the whole 
bodies of one or two of thefe bones be affedled, while the 
reft remain found, all the affefted bones ought to be remo¬ 
ved. In performing the operation, an incifion, is to be 
made along thecourfe of the part affedfed ; and if the ope¬ 
rator have it in his choice, the incifion fhould be male upon 
the back part, fo as to fave the great vefiels and nerves fitu- 
ated in the palm. The integuments are then to be diifefled, 
and turned to each fide; after which the difeafed bones or 
parts of bones are to be removed, guarding as much as pof¬ 
fible againft wounding the principal arteries or nerves which 
lie near them. 

The difeafed parts are next to be feparated ; any arte¬ 
ries which happen to be cut are to be fecured ; and, on ac¬ 
count of the free communication which they have with 
neighbouring branches, they ought to be tied at both cut 
ends. If after this a bleeding ftill continue, comprefs, llyp- 
tics, and other remedies proper for flopping blood, are im¬ 
mediately to be ufed. The fides of the wound are to be 
brought together, and an attempt made to cure them by the 
firft intention. 

At the In amputating the fingers, it was formerly the pradtice 
jointsofthe to operate opon the bodies of the bones in the fame manner 
fingers. a s in the larger extremities; but at prefent the removal at 
the joints is more frequently pradtifed. 

In performing the operation, it is neceflary to fave as 
much fkin as may cover the ftump, and this ought to be 
done upon the fide next the palm, fo as to guard againft 
the eifedts of fri&ion. The general fteps of the opera¬ 
tion are the fame with thofe for amputation of the larger 
joints. 

A circular incifion is to be made on the finger by a 
crooked biitoury, about the middle of the phalanx, and it 
may be cawied at once to the bone. Another incifion is to 
be made with a common fcalpel at each fide of the finger, 
beginning at tire circular one and continuing it to the joint, 
by which two flaps will be left to cover the ftump. The 
ligaments of the joint are now to be divided, and the bone 
removed. The blood-veflels are to be fecured by ligature, 
and the flans exactly applied to each other; but in order to 
protect the end of the bone completely, a finall portion 
may be cut from the oppermoft flap. The flaps are to be 
letained by adheitve ylalter, or by the twifted future ; but 
if the latter be ufed, the tendons ought to be avoided. O- 
■ver the foie an emollient pledget^is to be applied, and 
then a comprefs and roller. If the difeafe be fo fituated, 


that inftead of amputating at the cavity of the joint, the Amputa- 
furgeon (hall think proper to operate upon the body of the t, ^ e 

bone, flaps are to be formed as above, and the bone is to be ^ 
divided by means of the fmall fpring law, fig. 122. mitics. 

The amputation of the thigh, at the hip joint, has always 
been confidered as one of the moft formidable operations in 
furgery ; fo much fo, that very few cafes appear on record 
of its having ever been put in praftice. In the Medical 
Commentaries of Edinburgh, an inftance is recorded where 
the thigh was amputated at this job-it, and where the pa¬ 
tient furvived the operation 18 days, and then died from a 
different caufe, when all rifk of hemorrhagy was over, and 
when the fore had even a favourable appearance, which 
fhows at leaft that the operation has been done with fafety. 

It certainly ought never to be done, however, unlefs as the 
laft refource, and when the life of the patient is in abfolute 
danger ; and then only when as much fkin and mufcles 
can be faved, as will cover the fore, and when there is alio 
a probability of being able to ftop the hemorrhagy, and pre¬ 
vent it from returning. 

When the operation is to be performed, the patient is to 
he laid upon his back on a table, and properly fecured by 
affiftants ; one of whom fhould be ready with a firm cufliion 
to prefs, if neceflary, upon the top of the femoral artery, 
juft after it pafles from behind Poupart’s ligament to the 
thigh. A longitudinal incifion is now to be made through 
the fkin, beginning immediately under the ligament, and 
continuing it downwards along the courfe of the artery for 
about fix or fevea inches. The aponeurofis of the thigh is 
then to be divided by gentle fcratches till a furrowed probe 
can be introduced, when the opening is to be dilated by 
means of a fcalpel, till two or three inches of the artery 
be laid bare. A ftrong ligature is now to be put un¬ 
der the artery by the afliftance of a curved blunt-pointed 
needle. 

The part where the ligature fhould be pafled is immedi¬ 
ately above the origin of the arteria profunda ; for if that 
artery be not affedted by the ligature, the patient might fuf- 
fer by the lofs of blood during the reft of the operation. 

The ligatuie is now to be fecured by a running-knot: An¬ 
other l,gature is to be introduced a little below the former, 
and likewife fecured ; die artery is then to be divided be¬ 
tween the ligatures. A circular incifion is now to be made 
through the integuments of the thigh, about fix inches from 
its upper end. The retracted fkin is then to be pulled at 
lea ft an inch upwards ; and at the edges of it the amputa¬ 
ting knife is to be applied, fo as to cut the mufcles down to 
the bone. This being done, a cut is to be made upon the 
pofterior part of the thigh, beiginning a little higher than 
the great trochanter, and continuing it down to the circular 
incifion, and as deep as the joint. A fimilar cut is to be 
made on the anterior part of the Luigh, at a fmall diftanca 
from the artery, and this reaching likewife down to the 
bone. The two mufcular flaps are to be feparated from 
the bone and joint, and held back by an afliftant. Eve¬ 
ry artery which appears is now to be fecured. Then the 
capfular ligament, and next the round one, are to be fena- 
rated from the acetabulum; by which means the limb will 
be removed from the body. The acetabulum and neigh- 
bourir.g bone are next to be examined; and if they mm ear 
found, the cafe will be more favourable ; but at any rate, a 
cure is to be attempted by the fh£ intention. For w hich 
purpofe, after removing all the dotted blood, from the fur. 
i. ce of the wound, and bringing the ligatures over the edpea 
of toe fkin, the mufcles are to be placed as nearly as pof. 

Able in their natural fituation ; and drawing the flaps toge¬ 
ther, fo as to cover the wound in the moft accurate manner, 
tbev are to be kept in this fituation by adhefive plaflcr, and. 
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by the twifted future and other dreffings, as in amputating 
at the under part of the thigh. The dreffings are to be re¬ 
tained by a broad flannel roller paffed three or four times 
round the body, and fpirally over the flump, and fecured. 
The patient is then to be laid in bed on the found fide, and 
treated as for amputation in other parts of the body ; only 
that greater attention is neceflary, as there is no affiftanee 
from a tourniquet. Uncommon attention will alfo be necef- 
fary to prevent inflammation, and every fymptom of fever 
which may fucceed to the operation. 

When the foot is fo much difeafed as to require amputa¬ 
tion, the operation might be performed at the point ov the 
ankle ; but for the reafons given, when treating of am¬ 
putation of the leg, it is found better to do it above 
the ankle. When a confiderable part remains found, it 
ought to be faved. If any of the tarfal bones are affedfed, 
thefe are to be removed. When the middle or whole body 
of any of the metatarfal bones are difeafed, they are to be 
removed in the fame manner as diredfed for fimilar opera¬ 
tions in bones of the hand ; and if even two of them re¬ 
main found, provided they be fo pl&ced as to fupport the 
toes, they ought to be preferved, as it is known that, by 
proper treatment, an ofleous matter may afterwards fill a con- 
Uderable part, if not the whole, of the void ; or if any cavi¬ 
ty remain, it may be fb fluffed that the ufe of the foot may 
ftill be enjoyed. 

In performing an operation of this kind, the patient 
fhould be laid upon a table, and the tourniquet applied in 
the ham to prevent hemorrhagy. An incifion is then to 
be made along the affedfed part; and if the feat of the dif- 
eafe admit it, the incifion fliould be made upon the upper 
fide of the foot fo as to fave the foie. The integuments 
are to be feparated and turned to each fide, to allow the af- 
iedted parts to be completely removed. 

The principal veffels and nerves are to be faved as much 
as poffible ; but if any particular artery be cut, it is to be 
fecured, and the part treated as after the removal of fimilar 
parts of the hand. 

The amputation of the toes is exadtly fimilar to that of 
the fingers. 

Sect. V. Of removing the Ends of Carious Bones in the 
Joints. 


In compound fradtures, the ends of bones, when they 
protruded in fuch a manner, that they could not other- 
wife be returned, have frequently been Tawed through ; and 
their place has frequently been fuppiied by a renewal of 
bone, fo as to preferve the ordinary ufe of the limb. Many 
cafes have likewife happened, where a large part of the bo¬ 
dy of the bone has been thrown out by fuppuration, and its 
place fuppiied; and a few are upon record, where either the 
whole of a bone, or that end next the joint, has been thrown 
out, and its place filled up with callus, fo that no inconve¬ 
nience has been felt. From thefe circumftances, Mr White 
of Manchefter was led to preferve an arm by fawing off the 
head of a difeafed humerus ; and Mr Park of Liverpool, to 
fave a limb, by fawing off the ends of the bones, in a cafe 
of white {welling of the knee. When therefore it happens 
that the end of a bone is difeafed, while the other parts 
are found, the difeafed part may be removed, and the found 
one faved, fo as in a great meafure to preferve the free ufe 
of the limb. ■ 

In performing the operation, the firft ftep fhonld be, to 
ufe fuch means as may enable the operator to have a full 
management of the circulation of the part affedfed. Then 
a longitudinal incifion of fufficient length, and perhaps ano¬ 
ther acrofs it, may be neceflary to be made through the foft 
parts of the joint; and this opening ought to be at a di- 
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fiance from the large blood-veffels, that they may be in no Dimiajfh. 
danger of being injured. After the end of the difeafed in g Pain ia 
bone is fofficiently laid bare, it is either to be brought Swgical 
out of the joint, or a fpatula or fome other proper 
ftibftance is to be introduced between the bone and foft 
parts, fo as to defend the latter in time of fawing the bone. 

Alter the difeafed part of the bone is removed, the arterial 
branches are to be fecured, and the wound treated like any 
other wound of equal fize. 

During the cure the limb ought to be kept in the pofture 
molt favourable for the removal of the bone, and afterwards 
tor the prefervation cf the natural motion of the joint. 

In this way a limb may fometimes be faved which would 
otherwife have been removed. But though the removal 
of the difeafed end of one bone may be readily effedted, the 
removal of all that part of the bones which enters into the 
competition of a joint mufl be attended with fo much in¬ 
convenience, that it can feldom be ufeful, unlefs it be where 
the ends of bones are deftroyed by external violence; for 
then it appears that this operation may be performed with 
confiderable fuccefs. 

Chap. XXXV. Of Diminijhing Pain in Surgical 
Operations. 

' he pain, induced by furgical operations maybe leffened 
in two different ways. The firft is, by d.minilhing the na¬ 
tural fenfibility of the fyftem ; and fi r this purpofe narcotics 
of different kinds, and particularly opium, have been ufed ; 
but thefe are apt to induce difagreeable fymptoms, eipecial- 
ly ficknefs and vomiting, which might be attended with bad 
confequences after l'ome operations. They are therefore 
feldom employed before an operation. When, however, 
they are given immediately after it, and repeated as circum¬ 
ftances may require, they often give great relief. 

The other method of diminifhing pain is, by leffening the 
fenfibility of a particular part of the body. It has long 
been known, that the fenfibility of any part may not only 
be leffened, but entirely fufpended, by comprefling the 
nerves which fupply it. From a knowledge of this circum- 
fiance, an inflrument (fig. 123.) was invented fome years 
ago by Mr James Moore of London, by which the princi¬ 
pal nerves of a member might be fo compreffed as to render 
the parts below perfectly inl'enfible. A difficulty, however, 
antes here ; for as the nerves mufl be compreffed at lead 
an hour previous to the operation, in order to render the 
parts quite infenfible, and as it is extremely difficult to com- 
preis tl;e nerves without at the fame time affedting the 
veins, the latter are therefore in danger of being burft. ^fo 
prevent tins inconvenience, Mr Moore propofes to opjj^E a 
vein ; but this might be attended with bad confequenc', in 
weakly conftitutions. Befides, it is faid, that by comp^fting 
the nerves in this manner, although lefs pain may be felt in 
the time of the operation, it is proportionally greater after 
tlie compreffion is removed. In certain parts of the body, 
however, where fufficient compreffion can be made upon 
the nerves without aiding much upon the veins, it would 
appear that the method may be pradfifed with advantage; 
though it has not yet been done, excepting - in a few in- 
ftances. 


Chap. XXXVI. Of Bandages. 

The proper application of bandvges is an objcdl of great 
importance in forgery : and though dexterity is only to be 
acquired in this branch by pradfice, yet a few general 
rules may be found ufeful. Bandages are employed for 
the retention of dreffings, for flopping hemorrhagies, for re¬ 
moving 
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Bandages, moving deformities, and for effecting the union of divided 
parts. They ought to be formed ot fuch materials as are 
fufficiently firm, while, at the fame time, they give no un- 
eaiinefs to the parts to which they are applied. They may 
be compofed either of linen, cotton or flannel. Of late 
years the two laft have been preferred by many for their 
warmth and elafticity, on which account they are certainly 
mod proper, efpecially in winter; and likewife in cafes 
where the parts are liable to fwelling and inflammation, as 
in wounds, luxations, and fraftures. Befides, they more 
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fure on the abdomen, as in cafes of umbilical or ventral her- Method of 
nia ; and to keep the bandage properly placed, a fcapulary 
is ufed for preventing it from flipping down, and one or two 
ft raps connefted with it behind, are brought between the 423 
thighs, and fixed to it before to prevent it from moving up. Fo, j the 
A bandage of flannel, and different kinds of belts, are con- c 
trived tor compreffing the abdomen in the operation of tap¬ 
ping ; and trulfes of various confti uftions are ufed for the 
retention of the protruded bowels in cafes of hernia. 

Bandages of cotton or flannel are ufed for fupporting the 
readily abforb any moifture which may be difcharged from ferotum in the various difeafes which may occur there, as penis. 
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When firft applied, they fhould be clean, fufficiently 
ftiong, and as free ot teams as potfible. They ihould be lb 
tightly applied as to anfwer the purpofe for which they are 
intended, without being in danger of impeding the circula¬ 
tion. They fhould be applied in fuch a manner that they 
may be eafily loofened, and the parts examined with as 
much accuracy as potfible ; and they ftiould be laid afide 
as foon as the purpofe for which they are intended is ac- 
C'>mpli(hed ; for when longer continued, they frequently 
impede the growth of the parts upon which they are ap¬ 
plied. 

With refpeft to bandages for particular parts, we fhall 
begin with the head, and then proceed to the trunk and 
extremities. The couvre chef ot the French, which is a 
fquare napkin folded cornerwife, is moil frequently ufed 
where a bandage is wanted for the head; but a nightcap, 
having a band to go round the head, and another to tie un¬ 
der the chin, appears to be more fuitable for this purpofe. 
For making compretfion on any particular part cf the head, 
as for (lopping of bleeding vdfels, the radiated bandage may 
be employed. 

For keeping the edges of wounds together, as in cafes of 
longitudinal cuts of the head, or of any other parts, the uni¬ 
ting bandage is ufually employed, and is always to be p; e- 
ferred to futuies, where it retains the edges of the wound 
with lufficient exaftnefl. For retaining dreffings upon the 
eyes, feveral turns of a roller have been tiled, and it is term¬ 
ed monoculus or hlnoculus according to its being applied to 
one or both eyes ; but the couvre chef, and the 
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ready mentioned, are lets apt to 
moie convenient for this purpofe 

For fraftures of the nofe, or wounds there, or on any 
other part of the face, the uniting bandage anfwers bell. 
And in cafes of frufture of the lower jaw, a four-headed 
roller is moll convenient: the hole in the centre of the rol¬ 
ler receives the chin, and aififts in preventing the bangage 
from fhiiting. The two upper heads are to be carried 
backwards; and being made to pals each other at the occi¬ 
put, they are afterwards brought once or twice round the 
head. The two under heads of the roller being refiefted 
over the chin, are then to be turned upwards and fixed on 
the upper part oi the head. 

The bandages necetlaiyfor the neck are, the machine al¬ 
ready mentioned after the operation cf bronchotomy, and 
one uf-d in cafes of wry neck. For every other purpofe 
of bandaging a common roller may anlwer perfectly well. 

For fractures of the fcapula the application ot a long rol- 
k- may be ot fervice. 

For retaining drelfings upon the thorax the napkin and 
fcapulary are commonly, and very properly ufed ; and when 
the napkin is employed merely lor retaining drelfings, i: 
need nut be longer than to pais once round the body ; but if 
it be ufed for making prelfure over a fractured rib, it < ught 
to pals two cr three times round. For both purpofes its 
breadth ought to be ii:> or feven inches for an adult. 


well as after the operations performed upon it 

One of the bell bandages for the penis is a linen or cotton 
bag, fixed by a roller round the body. 425 

Ft r retaining drelfings about the anus, or between that For the 
part and the ferotum, the T b rndage is commonly ufed ; anus * 
and it is made either with one or ,\v > tails, according to the 
fituation of the part to which it is to be applied. 

In fimple fiafture’, and moll of the other difeafes of di- 
arm, fore-arm, and hand, the roller is the bandage common- 1 
ly ufed ; but in compound fraftures of thefe parts, as well as 
in the different kinds of fraftures of the Lwer extremities, 
the 12 or its tailed bandage is necefTary. 

For longitudinal wounds ot the extremities, the uniting Forwounfts 
bandage is ufed with the fame advantage as has been alrea of the e:t- 
dy mentioned for wounds of a fimilar nature upon the tremities. 
head. 

Chap. XXXVII. The Us; ho.! of opening a dead Body. 

Surgeons are often called, in order to inveftigat? the 
caufe and feat of difeafes and death, either by the relations 
of the deceafed, or the magillrates to whom a report is to be 
made; therefore, at the time of performing this operation* 
minutes ihould be taken of what is obferved. The inftru- 
rr.ents, and all things neceifary, Ihould be difpofed in order, 
as for any other operation : as knives, a razor, a great and 
fm.dl law, feiifars ftraight and curved, elevators, needles 
threaded, fponges, tow, faw duft or bran, bafons with wa¬ 
ter, towels, and receivers for the vifcera when they are to 
be taken out of their cavities. The body is to be laid upon 
a fuitable table, advantageoufly placed for the light, having 
:*. cloth thrown over the parts which decency demand Ihould 
be concealed, efpecially in females. 

When it is intended only to infpeft the abdomen and its 
contents, a longitudinal incifion from the xiphoid cartilage 
to the os pubis, interfefted by a tranfverfe one at the navel, 
will give a iair opportunity of anfwering thefe purpofes, 
when the angles are reverfed. Should it be required to exa¬ 
mine all the three cavities, and the parts contained in them, 
we are to begin by opening the head, making an incifion Method of 
quite crofs to the bone, from ear to ear ; which feftion is opening 
preferable to the crucial, commonly made on this occafion ; chc cr:l * 
then the fcalp may be eafily diflefted from the fkull, and turn- 
ed down over the face, and towards the neck, giving room for 
the faw. The head mull be held very fteadily by an affiftant 
during the flawing, which Ihould be begun on the middle of the 
frontal, proceeding to each temporal b- re, and lb to fmitk 
the circle upon the middle of the occipital bone ; w’.vth may 
generally be done conveniently enough, by railing the head 
a.id inclining it forward after having proceeded as far as 
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Method 'of contained i.. tliefe c.ivities, under one view, an incifion is to 
opeomg a be made on cat li fide of the fternum, in the courfe of the car- 
tilages of the ribs which are annexed to it; differing from 
419 thence the m.ufcles v ith the teguments, the fpace of two or 
Of-opening three inches towards the fpine ; then cutting through the 
and*abdo- cartl ^ a g cs > which will be feen, and eafily divided with a 
^ en> ' knife a little curved near the point; then the incifions are to 
be continued from the fiernum through the abdominal cavi¬ 
ty, in an oblique direction, to each ilium or ingusn ; after 
which the clavicles, are to be feparated from the fternum, 
or this bone divided at its fuperior cartilaginous junction, 
with a ftrong knife, differing it from the mediaftinum, and 
turning it downwards with the mufcles, &c. of the abdo¬ 
men. This is the moft eligible manner of opening thefe 
eaivities, and gives an opportunity of fewing them up with 
a better appearance for any perfon’s view afterwards. That 
kind, of ftitch called by lempftreffes the herring-bom or 
jlatfeam has a very pretty and neat effeCt upon thefe occa- 
lions. 

If it is propofed to take out the thoracic and abdominal 
vifeera together, for further examination, the diaphragm is 
firft to be cut down to the fpine on both fides ; then, to 
avoid being incommoded with blood, &c. two very ftrong 
ligatures are to be paffed round the oefophagus and large 
blood veffels, in which the trachea may be included ; tying 
them ftrait., and then dividing thefe parts between ther liga¬ 
tures: thef.-ime meafures are to be taken in refpeCt to the 
inferior veffels upon the lumbar region, a little above the bi¬ 
furcation of the aorta,, including the vena cava; and alfo 
upon the return. After having obferved thefe precautions, 
the vifeera, with the diaphragm, are to be removed by a 
wary diffeCtion, all the way clofe to the fpine ; and by gently 
drawing them at the fame time, the feparation will be greasi¬ 
ly facilitated. 

When the thoracic and abdominal vifeera are to be taken 
out feparately, in the firft cafe ligatures muft be made, as 
have been deferibed upon the veffels, &c. juft above the 
diaphragm, and in the other juft below it,, and upon the 
reClum. 

Should we be called upon to perform this office when the 
feody is be- body is become very putrid, it will be abfolutely neceffary 
come pn- to ] la ve fuch parts of it well, wafiied with warm vinegar and 
•tstubei 3.‘brandy, and then fprinkled with lavender-water- or fome 
naged. fuch odoriferous antiputrefeent- liquor, before the examina¬ 
tion,.ip order to correCt the ftench, and defend us againft the 
noxious quality of the effluvia ; a precaution, the negleCt of 
which may be attended with very direful effects. 
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Chap. XXXYIII. Qf Embalming dead Bodies. 

Ih the early ages of the world, the practice of embalm¬ 
ing dead bodies was very common, particularly among the 
Egyptiansbut it has long been difufed in almoft all coun¬ 
tries, except for great perfonages. See Embalming. The 
following directions are taken from Mr Gooch, to whom 
they were communicated by a perfon of great character, and 
well acquainted with the modern practice^ of embalming in 
Ilritain. 

After evifeeration, as.has been directed in opening a dead: 
body, and continuing the incifion farther upwards, even into 
the mouth, and, if practicable* without-cutting the fkin of 
the neck, aft the cavities are to be well cleanfed, and the 
humidity fucked up with fponges, then wafhed.with tiuB. 
myrrha, and filled wi;h fpices compounded of fragrant 
herbs, aromatic drugs, and gums reduced-to powder net 
very fine, .firft reftpring the heart to its former refidence, af¬ 
ter having opened its ventricles, cleanfed and walked them 
with the tinClure, ftulfed them with, .the fpices, and fewed. 


them up ; and then the cavities are to be Hitched very clofe 
with the glover’s or fpiral future. Large and deep incifions 
are alfo to be made in all the moft flelliy parts, cleaning and 
walking them with the tinCture in the fame manner, filling 
them with the antifeptic fpices, and Hitching them up. 
Then the head, trunk, and limbs, are to be perfectly well 
covered with cerecloth ; putting a piece under the chin, to 
be fecured by fewing on the top of the head, after having 
well adjufted the cap of the Ikull, fewed the fcalp together, 
and cleaned the mouth, as has been directed for the other 
parts, and putting in fome of the fpices. The cerecloth is 
to be prepared, according to art, with a conpofition made 
of wax, rofm, ftorax, and painter’s drying oil. After the 
application of the cerecloth, with great care and exaCtnefs, 
cut into fuitable pieces according to the- refpeCtive parts, 
and doling them well everywhere, the face being clofe iha- 
ved, is to be covered with fome of the above compofition 
melted, and laid on with a brulh of a proper degree of heat, 
and of a moderate thicknefs; which, may have a faint Hefti- 
colour given it with vermilion ; and when it is grown cold 
and ftiff upon this part, it may he lightly covered with hard 
varnilh ; or this varnilh, applied thick, may here ferve the 
purpofe alone. A cap is to be well adapted to the head, fall¬ 
ing down upon the neck, and to he fewed under the chin,„ 
making a few circular turns about the neck with a roller of 
a proper breadth. All the reft of the corps is to be inclofed 
in a ikeet, to be artfully cut, and fewed on very clofe and 
fmooth, with thefineft tape, and the Jlai feavi mentioned in 
the preceding chapter ; over which an appropriate drefs is to 
be put,,as the relations or friends think fit to direct and ap¬ 
point, and then laid into the coffin, which ihould be in rea- 
dinefs : hut when it is fome great perfonage, who is to lie in 
ftate for public view before the funeral rites are folemnized, 
the drefs-muft be appropriated to his dignity and charader. 
The brain and other vifeera are to be put with fome of the 
fpices into a leaden box. Sometimes the heart, prepared as 
has been directed, to preferve it from putrefaction, is depo- 
fited in an urn by itfelf. 

Explanation of Plates. 

Plate CCCGLXXXVII. Fig. 1. A lancet and canula 
for difeharging the contents of an abfcels by means of a fe- 
t-on. See n° 50, 

Fig. 2. A director f£r difeharging the contents of an ab- 
feefs. See n° 5c. 

Fig. 3. An abfeefs lancet. 

Fig. 4. A forceps lor extracting polypi. See n° 113. 

Fig. 5. A flit probe for conducting a ligature to the root 
of a polypus. See n° 114. 

Fig,6, A ring for affifting in fecuring a lig atnre upon the. 
root of a’polypus. See n° 114. 

Fig. 7. A. double canula for fixing a-ligature upon the 
root of a polypus. See n° 114. 

Fig. 8. The moft approved form of a lancet for the ope¬ 
ration of. blooding-letting. See n° 131. 

Fig. 9. A jugum cervicjs recommended by fome practi¬ 
tioners in venefeCtion in the neck. See n° 13.7. 

Fig. 10, A bandage for making compretfioif after 
forming the operation of arteriotomy.at the temples. 
n °' < 4 5 - 

Fig. l-i. A fcarificator with 16 lancets, ufed in the 
ration of cupping. See n° 146. 

F.ig. 1 2', A cupping-gl.ifs. Seen 0 147; 

Fig. 13. A feton needle,. Seen 0 133. 

Fig. 14, The common crooked needle ufed in making fu¬ 
tures. See n° 134. 

Fig. 15. a } , b } Two pins of different forms ufed in thef. 

twilled. 
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fetplina- twifteJ or hare-lip future. The fir ft commonly made of fit- 
tk>n <>f the ver, with a moveable fteel point; the other of gold. Seen® 

riates* 

Fig. 16. The tourniquet now moft generally ufed. See 
n° 160. 

Fig. 17. The tenaculum ufed in fecuring the mouths of 
bleeding velfels. See n° 162. 

Fig. 18. A common fcalpel. See n° 174. 

Fig. 19. A large lar.cetufed for opening cavities of differ¬ 
ent kinds. See n° 174. 

Fig. 20. A blunt-pointed biftoury. See n° 174. 

Plate CCCCLXXXVIII. fig. 21. A raipatory for re¬ 
moving the pericranium in the operation of the trepan. See 
n° 186. 

Fig. 22. The trephine with all its parts conneAed and 
ready fur ufe. a. The centre-pin, which can be railed or 
depreired by the llider b. c, The part where the faw is 
united to the handle by means of the fpring d. See n° 
186. 

Fig. 23. Handle of the trepan into which the head of the 
trephine is to be inferted at a. See n° t86. 

_ Fig. 24. A perforator, which can be joined to the handle 
either of the trephine or trepan. See n® 186. 

Fig. 25. A brufli for cleaning the teeth of the faw. 
See n° 186. 

Fig. 26. Forceps for removing the piece of bone when 
nearly cut through by the trephine or the trepan. See n° 
186. 

Fig. 26. a, A levator alfo employed in removing the 
piece of bone. Seen 0 186. 

Fig. 26. b, Lenticular for fmoothing the ragged edge of 
the perforated bone. See n° 186. 

Fig. 27. A commcn probe. See n° 187. 

Fig. 28. A directory. See n° 187. 

Fig. 29. A fpeculum ufed for keeping the eyelids fepa- 
rated, and the eye fixed, in performing various operations 
upon that organ. See n° 207. 

Fig 30. A flat curved hook for elevating the tipper eye¬ 
lid, and fixing the eye, in performing various minute opera¬ 
tions upon its furface. See n° 205. 

Fig. 31. A couching needle. See n° 216. 

Fig. 32. A couching needle for the right eye, fitted for 
the operator’s right hand. See n° 217. 

Fig. 33. A knife for extracting the eatarafl. See n° 
218. 

Fig. 34. A flat probe for fcratching the capfule in ex¬ 
tracting the cryftalline lens. See n° 218. 

Fig. 3J. A flat probe or fcoop for aflifting in removing 
the eatarafl. Seen°2tS. 

Fig. 36. A knife for extrafling the catarafl from the 
right eye. See n° 218. 

Fig. 37. One of Anel’s profces for removing obftruflions 
0/the lachrymal dufls. Seen 0 224. 

Fig. 38. Afyringe and pipe (by the fame) for injefling a 
liquid into the lachrymal duCis See n° 224. 

Fig. 38. a, A crooked pipe which fits the lyringe. See n* 
224. 

Fig. 39. An inftrumentfor comprefllng the lachrymal fac. 
See n° 226. 

Fig. 40. A trochar and canula for perforating the os un¬ 
guis in the operation for fiftula lachrymalis. See n® 229. 

Fig- 41, 42, 43. Inftruments employed by Mr Pellier in 
the operation for fiftula lachrymalis. Fig. 41. A conduc¬ 
tor for clearing the nafal dufl. Fig. 42. A conical tube to 
be left in the dufl. Fig. 43. A compreffor for fixing the 
tube in its place. See n u 230. 


Fig. 44. A trocar for making an artificial parotid dufl. 
See Chap. XVI. Sefl. i. 

Fig. 45. Forceps fometimes ufed for laying hold of the lip 
in the operation for hare-lip. See n* 231. 

Fig. 46. A pair of ftrong feiffars ufed in the operation 
for hare lip. See n°23i. 

Fig. 47. Pins ufed in the operation for hare-lip. See n° 
231. 

Fig. 48. Gum-phleme. See n° 232. 

Fig. 49. A trocar for perforating the antrum maxillare. 
See Chap. XVI. Sefl. vi. 

Fig. 50. An inftrument of a tubular form for perforating 
the antrum maxillare. See as direfled in Fig. 49. 

Plate CCCCLXXXIX. Fig. $1. n° 1, 2, 3, 4, p 
1, A Hie for removing inequalities upon the teeth. 2, 3> 
4, 5, Different forms of inftruments for removing tartar, &e. 
from the teeth. See n° 235. 

Fig. 52, n° i, 2, 3. 1, 2, Inftruments for Huffing a hol¬ 

low tooth. 3, The handle which fits the different inftiuments 
reprel'ented by fig. 51, 52. See n° 337. 

Fig. 53. Inftrument termed a key for extrafling teeth. 
See n° 338. 

Fig. 54 Forceps for extracting teeth. See n® 338. 

Fig. yy. A punch or lever for extrafling flumps of teetlr. 
See n° 338. 

Fig. 56. Mr Chefelder.’s needle, with an eye near the 
point, for tying a knot on feirrhous tonfils. See n° 
242. 

Fig. 57. A fpeculum oris firft propofed by Mr B. Bell. 
See n° 244. 

Fig. 58. Mr Mudge’s inhaler for conveying fleams of 
waim water, See. to the throat and bread. See Chap. XVII. 

Sefl. xi. 

Fig. 59. A fcarficator for fcarifying the amygdale, and 
for opening abfeeffes in the throat. See Chap. XVII. 
Sefl. xi. 

Fig. 60. Forceps for extrafling extraneous fubftances 
from the outer paffage of the ear. See n° 246. 

Fig. 61. A fyringe for waffiing the outer paffage of the ear. 
See n° 247. 

Figs. 62, 63. Inftruments ufed for concentrating found irt 
cafes of deafntfs. See n° 249. 

Fig. 64. A tube by which the Euftachian tube may be 
waflied in certain cafes of deafnefs. See n° 250. 

Fig. 65. An inftrumentfor perforating the lobes of the 
ear. See n® 251. 

Fig. 66. An inftrument recommended by Mr B. Bell for 
fupporting the head after the operation for wry neck. See 
n° 253. 

Fig. 67. An inftrument invented by Dr Monro for fixing 
the canula after the operation of bronchotomy. See n® 2 54. 

Fig. 68. A glafs for drawing milk from the breafts of 
women. See Chap. XX. 

Fig. 69. A filver canula for carrying off pus collected in 
the thorax. See n° 262. 

Plate CCCCXC. Fig. 70. A bandage for the paracen- 
tefis of the abdomen, originally invented by the late Dr 
Monro. See n® 264. 

Fig. 71. The common round trochar, with a triangular 
point for tapping for the afeites. See n° 264. 

Fig. 72. Mr Andre’s lancet-pointed trocar, the canula of 
which is made cf two hollow plates of fteel ferewed together 
at the larger extremity. See n® 264, 

Fig. 73. A director ufed ia the operation for hernia. See 
n° 278. 

A a 2 Fig. 
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S U R G E K Y. 


i.xphna- Fig, 74,-A fpring trufis for an inguinal or femoral hernia 
ti0 " 0 t f the of one fide. See n° 277. 

... Fig. 75. A fpring trufs for an inguinal or femoral hernia 
of both fides. See n° 277. 

Fig. 76. A fpring trufs for an umbilical hernia. See 
n° 277. , 

Fig. 77. Mr Andre’s trocar for evacuating the contents ox 
an encyfted hydrocele. See n° 299. 

Fig. 78. Mr B. Bell’s trocar for operating in hydrocele. 
See n° 299. 

Fig. 79. A fufpenfory bandage for the fcrotum. See 
a* 299. 

Fig. 80. A ftraight-edged (harp-pointed bifloury. See 
a° 304. 

Fig. 81. A bag of retina elaflica, with a flop-cock and 
fhort pipe, which fits the canula of the trocars fig. 77, 78. 
for the purpofe of injecting wine and other fluids into the 
cavity of the tunica vaginalis in the cafe of hydrocele. See 
it° 306. 

Fig. 82. A found ufed in fearching for the flone. See 
,b° 321. 

■ Fig. 83. A grooved flaff for the operation of lithotomy. 
§ee n ° 332. 

Fig. 84. A cutting gorget. . See n° 332. 

Fig. 85. A double gorget invented by Dr Monro. See 
a ° 332 - 

Fig. 86. Extracting forceps.. See n° 332. 

Fig. 87. A feoop. See n° 332. 

Fig. 88. A grooved fiaff for the operation of lithotomy 
in females. See n° 334. 

Fig. 89. A tube containing a pair of elaftic forceps for 
■extracting (tones tiom the urethra. See n° 336. 

Plate CCCCXCI. Fig. 90. A jugum penis ufed in 
cafes cf incontinence of urine in men. See n° 338. 

Fig 91. PeiTaries for fupporting the uterus in cafes oi 
'prolapfus uteri in females, a, A peflary of wood or ivory. 
4 One of refina elaflica. See n° 338. 

Fig. 92. A receiver which has been lately ufed with ad¬ 
vantage in cafes of incontinence of urine in the male. See 

33 8 - 

Fig. 93. A receiver, which has lately been ufed,. in a.few 
cafes, with advantage in the female. See n° 338. 

Fig. 94. A catheter for a male. See n° 34c. 

Tig. 95. A catheter for a female. See n° 340. 

Tig. 96. A bougie.. See n° 345. 

Fig. 97. Mr Hunter’s cauflic conductor.. 

Fig. 98. A bifloury ufed in the operation for phymotis. 
See n° 347. 

Fisr. 99. A bifloury ufed in amputating the penis. See 
Chap. XXIX. SeCt. iv. 

Fig. 99. a, A filver canula for conducting the urine after 
amputation of the penis. See/A 

Fig. 1 go. A biftoury, with a probe of flexible filver join-, 
ed to it, to be ufed in the operation for fiftula in ano. See 
355 - 

pig. ioi,. A bifloury which has been lately ufed by feme 


practitioners in the operation for fiftula in ano. See Dphr-a*. 

n o ..... . tionoftko 

Fig. 102. A wire of filver or lead, with a tube of the 
fame metal, for laying open a fiftula in ano. See n° 355. 

Fig. 103. A bandage for fupporting the end of the reCtum 
in cafes of prolapfus.ani. See Chap. XXX. SeCt. vtii. 

Fig. 104. Mr Park’s leather-cafe for fupporting tire fore-. 
arm after luxations of the joints or iraCtures of the bones of 
the fuperior extremities. Seen 0 392, 

Fig. 105. a, by Splints of wood glued to leather, and af¬ 
terwards cut, as reprefented .in the figures. They are ufed 
for fraClures of the bones of the extremities, particularly for 
thofe of the fore-arm or leg.- See n° 397. 

Fig. ic6. Reprefents a fractured limb dreffed with an 
eighteen-tailed bandage, and placed in the manner recom¬ 
mended by Mr Pott. Seen 0 397. 

Fig. 107. Mr Goodie’s machine, improved by Dr Ait- 
ken, for keeping a fraClured thigh-bone properly extended. 

The upper circular bandage goes round the waill, the under 
one fixes.immediately above the knee. See n° 397. 

Fig. 10S. A bandage for a fractured patella. See n 0 '39&. 

Fig. 109. A wooden fplint for a fractured leg. See 

n ° m- 

Plate CCCCXCIL Fig. no. Mr James’s machine;, 
which is an improvement upon one invented fome years ago 
by Mr White of Manchefter for retaining fraCtured thighs 
or bones of the leg in their natural lituation. See n° 402. 

Fig. hi. The common collar ufed in diftortions of the 
fpine. See n° 404. 

Fig. 112. Stays recommended by Mr Jones for diflor- 
tions of the fpine. See n° 404. 

Fig. 113. An apparatus for a diftortion of the leg.. Sec 
n° 404. < 

Fig. 114. An apparatus for a diftorted leg, where the 
foie is turned much out of its natural direction. See 
n e 404. 

i ig.. .115. Shoes which: have been ufed with advantage in> 
cafes f club-feet. See n° 404. 

Fig. 116. An amputating knife. See n° 407. 

Fig. 117. RetraCtor of cloth or leather, ufed in amputa¬ 
ting the larger extremities. See lb. 

Fig. xi 8. Iron retractors recommended by Dr Monro in 
amputation of the larger extremities. See Il\ 

Fig. 119. The amputating faw now rnoft. generally ufed.. 

See 3 . 

Fig. 120. Pincers for nipping off any points of bone 
which may remain after the faw has been ufed. See lb. 

Fig. 121.. A catline ufed in an amputation of the leg.. 

See n° 411. 

Fig. 122. A fpring faw employed in amputating the fin¬ 
gers. See n 0 415. 

Fig. 123. An inftrument invented by Mr Moore of. Lon-, 
don for compreffing the nerves, and thereby diminifliing 
pain in performing various operations upon the extremities.. 

See Chap. XXXV. 

Fig. 124. An apparatus invented by the late Dr MourO\ 
for the cure of a rupture of the tendo Achillis. See n° 24. 
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D E X 


I N 


A. 

ABDOMEN, wounds of, n’ 

~ij, 16. How treated, 26, 
Collection of water in, 263, 
264. Of air in, 265. Of .1 
dead perfon, how to be open¬ 
ed. 429. 

Abfcefs lumbar, ch. v. {eft. iv. 

AbJ'ceJfes in general, how to be 
treated, n° 47—50. In the 
globe of the eye, chap. xiii. 
left. iv. 

Abfcejfus in medulla, n° 119. 

Acbtl es, tendrn of, wounds of it, 
how cured, n° 24. 

Amputation in general, ch. xxxiv. 
feet. i. Amputating the arm 
and fore-arm, feft. ii. The 
thigh, feft. iii. The leg, feft. iv. 
At the join's of the extremities, 
feft. v. At the (houlder joint, 
n° 413. At the joints of the 
fingers, 415. 

Artel's probe and f/ringe, account 
of, n° 224, 225. 

Aneunfms, ch. xi. True or en- 
cyfted, n° 165. Falfe or dif- 
fufed, 166. Varicofe, 167. 
Caufes, diagnofis, prognofis, 
&c. 168—1 71. Remarkable 

one cured by Mr John Bell, 
172. Operation for, how to 
be performed, 174. How the 
patient is to be treated after, 
wards, 180, &c. 

Ani prolapfus, ch. xxx. feft. iv. 

Antrum Maxillare, abfcelfes in, 
ch. xvi. feft. vi. 

Anus, difeafes of, ch. xxx. Con- 
dylomatous excrdcences of, 
feft. ii. Imperforated, feft. 


v. 

Arm, amputation of, ch. xxxiv. 
feft. ii. 

Arteries, wounds of, n° n. Me¬ 
thod of tving them, 162, 163. 
Tumors from, ch. xi. 

Arleriolonty, ch. viii. feet. iii. 

B. 

j bandages, ch. xxxvi. For the 
head, n° 419. For the face, 
420. For the neck, 421. For 
the bread, See. 421. 

Bladder, done in, ch. xxvii. 

Blood letting, ch. viii. Confluen¬ 
ces which fomeiim.es attend it, 
n° iS. Opinions concerning 
the caufes of tbefe consequen¬ 
ces, 19—22. How to be obvi- 
vated, 23. 

Soils of the gums, n° 240. 

Bones, difeafes of, ch. vii. Ca¬ 
rious in the joints, how the ends 
are to be removed, ch. xxxiv. 
feft. v. 

Mr Am) affeftions of, from exter¬ 


nal violence, ch. xii. Com- 
predion of, feft. i. Concullions 
of, feft. ii. InOammation of, 
feft. iii. 

Breojh of women, inflammation 
of, ch. v. feft. i. Cancer of, 
n? 76—7S. See Thorax. 
Brittlenefs of the bones, n° 122. 
Bronehacele, or tumor on the 
fore part of the neck, ch. vi. 
feft. v. 

Bronchotomy, or incifion made in 
the wind-pipe, n° 254. 

Buboes, venereal, ch. v. feft. iii. 
Bubonoce'e, or rupture in the groin, 
ch. xxiii. feft. i : . 

Burns, confcquences and cure of, 
ch. iv.feft. v. 

Burf,e Mucofa, fwellings of, ch. 
vi. feft. ii. 

C. 

Calculus. See Stone. 

Cancers, ch. iv. feft. iii. Of the 
eye, ch. xiii. feft. vii. 

Cancerous lip, how extirpated, ch. 

xvi. feft. iii. 

Capfdar ligaments, colleftions with¬ 
in, ch. vi. feet. iii. 

Carious lories, how the ends of are 
to be removed, ch. xxxiv. feft. 

v. 

GatrtrcAi of the eye , ch. xiii. feft. 
viii. 

Chilblains, n° 86. 

Circoce'e, U u 3 I 2. 

Chi tele, fractures of, n° 387. 

Luxation of, 369. 

ConcuJJion of the brain, n° 189, 
190. 

Co ■tu/h.r.s andJprains, ch. v. feft. 

vi. 

Cornea, fpecks on, n° 2C4. 

Corns, n° 107. 

Cranium, frafture and depredion 
of, ch. xii. feet. i. How to 
open it, n° 428. 

Cupping, n° 146. Dry, 45. 

CvQic hernia, n° 291. 

D. 

Dead body, how opened, c. xxwii. 

How embalmed, ch. xxxviii. 
Dcr.fncfs, caufes and cure of, ch. 

xvii. * 

Dijlocation. See Luxation. 

Dijlortmi , ch. xxxiii. Of the 
fpine, n° 4C4. Of the limbs, 
4 ° 5 * 

Dropjical fwelling of the joints, 
n° 95—99. Of the eye, n° 
209. 

Dro /,, operation for, n° 264. 
Drurjy of the lachrymal fac, 118 
2 20. 

E. 

Ear, difeafes of, ch. xvii. Lobes 
of, how perforated, n° 251. 


Elbow, luxation at, n° 374. 

Embalming, method ot, ch. xxxviii. 

Empyema, or pus collefted in the 
thorax, n° 261. 

Ey es, difeafes of, ch. xiii. Specks, 
films, or excrefcences on, left, 
iii. Abfcelfes in the globe of, 
feft. iv. Dropfical fwellings 
of, feft. v. Cancer of, feet. vii. 
Cat iraft of, feft. viii. 

Eyeball, protrufion of, feft. vi. 
Wounds of, n* 199. 

Ey da floss, in verb on of, n° 201. 

Eyelids, wounds of, n° 198. Dif¬ 
eafes of, ch. xiii. feft. ii. 

Etjlachian tube, affeftions, of, n 0, 
250. 

Er.crcfence on the white of the eye, 
n° 206. 

Exomphalos, ri° 289. 

Errfjfs, or excrefcence from a 
bone, n° 115. 

Extremities, fuperior, fraftures of 
the bones of, ch. xxxii. feet. iv. 
Interior, fraftures of the bones 
of, feft. v. 

F. 

Fabricius ab Aqut[ ends site, firew 
invented by, n° 226. 

Fingers, fracture of, n° 396. 
Amputation at the joints of, 

4 > 5 -. 

Fijiula in perinaro, ch. xxiv. feft. 
v. In ano, ch. xxx. feft. iii. 
Lachrymalis, ch. xiv. 

Fiffurcs, or firnple fraftures of the 
ikull, ch. xii. feft. iv. 

Fort, frafture of the bones of, n° 
coo. Amputation at the j. in is 

-f t y . 

Fore-arm, frafture of the bones of, 

n ° 393 -. 

Fractures in general, ch. xxxii. 
feft. i. Of the nofe, n° 385, 
of the lower jaw, 386. Of 
the clavicles, 387. Of the 
ribs, 388. Or the dernum, 
389. Of the vertebras, 390. 
Of the fcapula, 391. Of the 
humerus, 392. Of the bones 
of the fore-arm, 393. Of the 
olecranum, 394. Of the bones 
of the wrift, 395. Of the fin¬ 
gers, 396. Ot the thigh-bone, 
397. Compound, ch. xxxii. 
feft.'vi. 

Fungi in the brain after being tre¬ 
panned, n c 188. 

G. 

Ganglions, ch. vi. feft. ii. 

Gangrene, ch. iii. feft. ii. Dry, 
n° 51. White, 52. Means of 
preventing, 54, 55. In cafes 
of hernia, 281. 

Goitre, or fwelling on the neck, 

cfc. vi, feci, v. 


Gum mi, or fo r t tumor on the un¬ 
lace of a bone, n° 117. 

Gums, boils and excr acei.ce s of, 
ch. xvi. feft. v. 

Gunpowder, burns occalioned by, 
Lov. cured, n° 81. 

Gun-fc! wounds, n° 30—36. 

FI. 

Hama’oceh Scroti, or collection ot 
blood in the ferotum, ch. xxiv,. 
feft. iv. 

Hamorrhagics, n" 17. 

Hemorrhoids, or piles, ch. xj; j: 
Aft. i. 

Hare-lip , ch. xvi. feft. ii. 

Head, wounds of, n° 27. Lux¬ 
ation of, 366. 

Hernia, or rupture of the rntef- 
tines, ch. xxiii. lift, i. Inguinal 
and fcrotal, left. ii. Congenita,, 
feft. iii. Femora) and crural,, 
feft. iv. Umbilical, n° 289. 
Ventral, 290. Cyltic, 291,. 
Vaginalis, 293. 

Hip-jini, luxation of, n° 376, 
Amputation at, 416. 

Hijlory of Surgery, n° 2—6, 

Hydrorelc, or watery fwelling of 
the leroium, ch. xxiv. Ana- 
farcons of the ferotum, feft, 
r. Of the tunica vaginalis 
tedis, feft. ii. Of tire fper- 
rnatic cord, feft. iii. Ana- 
fitreous of the fpermatic cord,. 
n° 307, 308. Encylted of 
the fpernia ic cord, 309, 
31°. 

Hydrops facculi lac hr) rtedi:. Sec 
Fijiula lachrymalis. 

Jfyvi'.it, imperforated, ch. x?:r. 
Let. vi. 

I. 

Jaw, lower, luxation of, 11° f 
Frafture of, 386. 

Imperforated tuftrils, ch. xv. Iff:,, 
iii. Anus, ch. xxx. left. v. Hr 
men, feft. vi. 

Indolent tumors, ch. vi, Siealn- 
matous and lbrconntuus, leer, 
i. Scrophulous, Lee. v. 

Inflammation and its confequen- 
ces, ch. iii. Of the breads of 
women, ch. v. feet. i. Of the- 
tedicle, feet. ii. Of the brain 
and its membranes, ch. xii. LL. 
iii. 

Inlejlinss, rupture of, ch. xxi : i. 

Injlrumcnts, fttrgical. See Ex'.la-, 
nation of the plates, p. 187. 

Joints, wounds of, r,° 28. Drop- 

deal fwellings in, n° 99_ r ,'-. 

Concretions in, 99—101. Qf 
the extrem'ties, amputation at, 
ch. xxxiv. feft. v, 

If‘-h ch- in. 
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Index, 


k. 

Kidneys, ficiKs in. cb. xsvii. fed. 

Knee pan luxation of, n° 379, 
Fra ft are of, 308. 

L. 

lachrymal fa:, dropfy of, n° 2 20. 
Leeches, when to be ufed n a 
149. 

Leg, fradure cf, n° 399. Ampu¬ 
tation of, ch. xxxiv. feet. iv. " 
Ligaturs cf arteries, ch. x. left, 
ii. 

Limbs, diltortion of, n° 405. 

Linguafranum, divifion of, ch. xvi, 
feet. ix. 

Lip, filfure of, or hare-lip, ch. xvi. 
feet. ii. Cancerous, extirpation 
of, fed.'iii. 

I. it bet 0 my in men, n° 324. In wo¬ 
men, 334. 

Lumbar abfeefs, cb. v. left. iv. 
Luxations in general, ch. xxxi. 
feet. i. Of the bones if >he 
cranium, n° 363. Of the 
bones of the nofe, 364. -Of 
the lower jaw, 365. Of the 
head or neck, 366. Of the 
vet^brre, 367. Of the os 
ccccygb, 368. Of the cla¬ 
vicle," 369. Of the ribs 370. 
Of the head of the os hume¬ 
ri, 371—373'. At the el¬ 
bow, 374. At the wrift, 375. 
Of the hip joint, 376—379. 
Of the patella, 379. Of the 
tibia at the knee, 380. Of the 
ankle joint, 381. 

M. 

Shirks on the bodies of children 
at birth, n° 106. 
jMatter, ftgnsof, formed, n° 46. 
Meatus auditorius ext err,us imper¬ 
forated, n° 243. 

■ Medulla, abfeeffus in, n° 1 19.' 
Mollifies OJJtum, n° 127. 

Mo: tifcation, cafes of, how to 
.be treated, n° 56. In cafes 
of hernia, how to be treated, 
280. 

Mouth and throat, affedions of, ch. 

xvi. Ulcei s ir, fed. viii. 
Mufcles, wounds of, n° 10. 

N. 

Navi Mater nr, or marks on the 
bodies of children at birth, n° 
106. 

Neck, wry, ch. xviii. Luxation 
of, n° 366. Swellings in, 104, 
105. 

Nerves, wounds of, n° 12. How 
cured, n° 23. 

Nipples, fore, ch. xx. 

Nodes, venereal, how removed, 
n° 118. 

Nofe, affections of, ch. xv. He- 
morrhagies from, fed. i. Lux¬ 
ation of the bones of, n° 364. 
Jra&ure 0^.385. 


Ncfinis, impei forated, ch. xv. 
feet. iii. 

O. 

Oefp 'ingotomy, or cutting open the 
gullet, n° 255. 

Olecranum, fradure of, n° 394, 
Opening a dead body, ch. xxxvii. 

Os Goccygis, luxation of, n° 368. 

Os Humeri, head of, diflocated, how 
let, n° 371. 

OJfm.ni Mollilics, n° 127. 

Oxana, or ulceration in the nofe, 
cli. xv. fed. ii. 

P. 

Pain, method of alleviating, in fur- 
gical operations, ch. xxxvr » 
Patfy of the lower extremities, n Q 
1 28. 

Paracent-efis , of the thorax, cb. 

xxi. Of the abdomen, ch. 

- xxii. 

Paraphymofis , n Q 348 and 349. 
Paronychia, or whitloe, n° 85 
Parotid dud,, divifion cf, ch. xvi. 
fed. i. 

Patella, or knee-pan, luxation of, 
n° 379. Fradure of, n° 
39 s - , 

Penis, difeafes cf, ch. xxix. Am¬ 
putation of, fed. iv. Warts on, 
n° 109. 

Perinxo, tiftula in, ch. xxix. led. 
v. 

Phlebotomy, ch. viii, 

Pbymojs, n° 346, 347. 

Piles, ch. xxx. led. i. 

Pneumatocele, n° 315. 

Poifoned wounds, n° 37, 38. 

Polypi, or flelliy tumors, ch. vi. 
fed. vii. 

Prolapftts ani , ch. xxx. fed. iv. 
Uteri, fed. vii. 

Pterygium, or excrefcences on the. 
white part of the eye, n° 
206. 

Pus, formed, figns of, n° 46. 

R. 

Ranula, or tumor under the 
tongue, ch. xvi, fed. vii. 
Rheumatic white fwelling, n° 
7 r * 

Ribs, luxation of, n° 370. Frac¬ 
tures of, 388. 

Rickets, n° 123—126. 

Rupture, or hernia, ch. xxiii. 

S. 

Sarcocele, or feirrhous tefticle, ch. 
xxvi. 

Sarcomatous tumors, n° 93. 

Scapula, fradure of, n° 391. 
Scrophulous tumors, ch. vi. fed. v. 

White fwelling, n° 68. 

Scrotal hernia, ch. xxiii. fed. ii. 
Scrotum, anafarcous hydrocele of, 
ch. xxiv. fed. i. 

Set on, n° 153. 

Shoulder, diflocation of, n° 371. 
Shoulder-joint, amputation at, n° 
4 I 3 * 


Skull, fradures of, ch. xii. fed. 
iv. 

Spermatic cord, hydrocele of, ch. 
xxiv. fed. iii. 

Specks upon the eyes, ch. xiii. 
fed. iii. 

Spermatocele, n° 314. 

Spina bifida, ch. vi. fed. iv. 

Spina ventofa, or caries of the 
bones, n° 119. 

Spine, luxation of, n° 367. Dis¬ 
tortion of, 404. 

Sprains, ch, v. fed. vi. 

Steatomatous tumors, n° 92. 

Sternum, fradure of, n° 389. 

Stone in the bladder, ch. xxvii. fed. 
i. In the kidneys, fed. ii. In 
the urethra, fed. iii. 

Suppuration, how prevented, n° 42. 
Method of pn muting, 44. 

Surgery, hiffory of. Among the 
Greeks, n° 2. Among the 

1 Romans, 3. Among ti.e A- 
rabians, 4. Writer on, in the 
16th century, 5. In the 47th 
centun, 6. 

Suture,, cn. x. Interrupted, n° 
154. Qjilleii, 155. Twilled, 
156—159. 

T. 

Tappin f » the dropfy, ch. xxii. 

Teeth, aifedions of, chap. xvi. 
fed. iv. Derangement of, how 
correder 1 , n° 233. Loofe, how 
fattened, 234. How cleaned, 
233. Ext : adion of, 238. Trans¬ 
planting of, 239. 

Tendons, when wounded, how to 
be treated, n° 24. 

7 fitch-, inflammation of, ch. v. 
fed. ii. Scirrhou , ch. xxvi. 

Thigh-lone, fradure of, n° 397. 

Thigh,, amputation of, ch. xxxv. 
fed. iii.- 

Thorax, wounds of, n° i 3 and 
25. Paracentefis of, ch. xxi. 
Blood colleded in, n° 259. 
Air colleded in, 260. Pus 
colleded in, 261. How thefe 
are to be removed, 262. 
Of a dead perfon how to be 
opened., 429. 

Throat, affedions of, ch. xvi. 
Scarifying and fomenting, ch. 
xvi. fed. xi. 

Tibia, luxation of, n° 380. 

Toes, ftadure of, n° 400. Ampu¬ 
tation of, 418. 

To fils and uvula, enlargement of, 
ch. xvi. fed. x. 

Tobtfiach, n° 236. 237. See 
teeth. 

Tophus, or foft tumor of the 
bones n° 116. 

Topical blooding, ch. viii. fed. iv. 

Tongue, tumor under, ch. xvi. 
fed. vii. 

Tourniquet, manner of ufmg, n° 

i 6 e , 161, 


Tumors, indolent, ch. vi. Stea¬ 
tomatous and Ikrcomatous, ch. 

vi. fed. t. Scrophulous, ch. vi. 
fed. v. 

Tunica 'vaginalis teftis, hydrocele- 
of, ch. xxiv. fed. ii. 

Tympanites, or air colleded in 
the abdomen, 11 0 265. 

U. 

Ulcers in the mouth, ch. iv. 
fed. i. 

Umbilical hernia, ch. xvi. fed. 
viii. 

Urethra, (lone in, ch. xxvii, 
fed. iii. Gbffrudions of, 
ch. xxix. fed. i. Incomplete, 
fed. iii. 

Urine, incontinence and fuppref- 
fton of, ch. xxviii. 

Uteri prolapfus, ch. xxx. fed, 

vii. 

Uvula, enlargement and extirpa¬ 
tion of, n° 243, 244. 

V. 

Varicofe sneurifms, n° 167. 

Varicocele, n° 311. 

Venereal buboes, ch. V. fed. iii. 
Nodes, n° 118. 

Venefettion, ch. viii. fed. ii. 

Ventral hernia, n° 290. 

Vertebra, luxation of, n° 367. 
Fradure cf, 390. 

W. 

Warts, n° i©8. On the penis, 
109. 

Wax, fuperabundance cf, how 
removed from the ear, n° 247. 
Deficiency of, how fupplied, 
248. 

Whit Swellings, ch. iv. fed. ii. 
Rheumatic, n° 66, 67, 71, 
Scrophulous, 68, 69, 72. 

Caufes of, 70. 

Whitloe, n° 85. 

Women, operation for the ftone 
in. n° 334. 

Wounds, iimple, ch. ii. fed. i. 
Mortal, 7. Of the fkirx 
and cellular fubftance, 9. 
Of the mufcles, 10. Of the 
arteries, ligaments, nerves, 
and tendons, 11, 12. Of the 
thorax and its viicera, 13, 25. 
Of the abdomen and its vifce- 
ra, 14. Treatment of, 15, 
16, and 26. Hemorrhagies 
from, 17. Of the head, 27. 
Of the joints, 28. Contufed 
and lacerated, 29. Gun- 
fhet, ch. ii. fed. iii. Poifon¬ 
ed, proceeding from the bite 
of animals, n° 37, 38. Of 
the eyelids, 198. Of the eye¬ 
ball, 199. 

Wrift, luxation of the bones 
at, n° 378. Fradure of the 
bones at, 395. Amputation, 
4 r +- 

SURINAM, 
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Surinam SURINAM, the capital of the Dutch fettlements in 
II Guiana, fituated on a river of the lame name, in N. Lat. 6. 
.jjr game.^ ^ Q> j t gj ves name to the country for 

100 miles round ; and Hands on a river of the fame name, 
which is navigable for 30 leagues up the country. A fet- 
tlement was formed at Surinam in 1650 by the Dutch, 
who preferved poffeffkm of it ever fince. The chief trade 
confifts in fugar, cotton, coffee of an excellent kind, to¬ 
bacco, flax, Ikins, and fome valuable drugs for dyeing. 
Raynals Four hundred and thirty plantations have been already 
the Settle- ^ orme ^ on the banks of the Surinam and the adjacent coun- 
mentsand try, which in 1775 yielded 24,120,000 weight of rough 
Trade of fugar, which were fold in Holland for 347,225 1. Sterling ; 
the Eaft 15,000,387 lb. weight of coffee, which fold for 357,538 1 ; 
Indies^ 97°> ooe lb. weight of cotton ; 790,854 'lb. weight of co- 
lts ‘ cao ; 152,8441b. weight of wood for dyeing. The fum 
total of thefe produftious amounted to 822,905 Sterling, 
and was brought into the harbours of the republic in 70 
veffels. The number of flaves employed in the fame year 
was 60,000, who belonged to 2824 mailers, exclufive of 
the women and children. The white people were of differ¬ 
ent countries and different religions. 

Connc&ed with Surinam, we may mention the colonies of 
Demerary, Ilfequibo, and Berbice, which lie a little to the 
weft. The two fit ft furrendcred to the Britilh troops in 
1781 ; but being left defencelels, were retaken by a French 
frigate. Demerary has lately been taken a fecond time by 
the army of Great Britain. It is coniidered as a valuable 
acquilition, being a flourdhing colony. In 1769 there were 
eftablilhed on the banks of the Demerary 130 habitations, 
in which fugar, coffee, and cotton were fuccefsfully cultivat¬ 
ed, and fince that period the number of plantations hath 
increafed much. 

Ilfequibo is a very inconfiderable fettlement. Berbice, 
which lies between Demerary and Surinam, contains about 
104 plantations, moll of them fmall, and fcattered at great 
diltances from one another upon the banks of the Beibice 
or of C01 je. When Raynal publilhed the laft edition of 
his Hiftory of Settlements and Trade in the Eaft and 
Weft Indies, the population confllled of 7000 Haves of 
every age and fex, 250 white men, exclufive of the foldiers. 
The coffee, fugar, and cotton produced was conveyed to 
Holland in tour or five fhips, and fold for about 40 or 
50,000 1. 

SURMOUNTED, in heraldry, is when one figure is laid 
over another. 

SURMULLET. See Mvttus. 

SURNAME, that which is added to the proper name 
for diilingnffhing perlons and families. It was originally 
ditlinguilhed from frname, which denotes the name of the 
fire or progenitor : thus Macdonald, Robertfon are (irnames 
exprefling the ion of Donald, the fon of Robert. The word 
furnamt, again, fignified fome name fuperadded to the pro¬ 
per name to dillinguilh the individual, as Artaxerxes Lon- 
giwanus, Harold Ilarefoot , Malcolm Canmare. From this 
it is evident that every firname was a furname, though the 
reverfe was rot fo. In modern times they are confounded ; 
and as there is now no occalion to preferve the diftinftion, 
Dr Jt hnlon has rejefted the word fimame altogether. See 
Name. 

, , Surnames wete introduced among all nations at an. early 


period, and feem to have been formed at firft by adding the jlilL 
name of the father to that of the fon. This was the prac¬ 
tice among the Hebrews, as appears from the Scriptures. 

Caleb is denominated the fon of Jephunneh, and Jofliua the 
fon of Nun. That the fame thing was cuftomary among the 
Greeks, every one who has read the poems of Homer mult 
remember. We have an inftance of it in the very fit ft line 01 
the Iliad : “ Achilles the fon of Peleus.” 

This is perhaps the general origin of furnamet, tor it has 
been common among moft nations (a). 

The Romans generally had three names. The firft called* 
prarwmen anfwered to our Chriflian name, and was intended 
to diftinguifh the individuals of the fame family ; the fecond 
called nomen correfponded to the word chin in Scotland, and 
was given to all thofe w'ho were fprung from the fame, 
ftock ; the third called cognomen exprefled the particular 
branch of the tribe or clan from which an individual 
was fprung. Thus Publius Cornelius Scipio, Publius cor¬ 
refponded to our names John, Robert, William ; Coni:': «<• 
was the name of the clan or tribe, as Campbell was former¬ 
ly the name of all the Duke of Argyll’s clients, and Dou¬ 
glas the name of the retainers of the Duke ot Hamilton's 
progenitors. Scipio being added, conveyed this informa¬ 
tion, that Publius, who was of the tribe of the Cornelii, 
was of the family of the Scipios, one of the branches or 
families into which that tribe was divided. Reflecting 
the three names which were common among the Romans, 
we may fay that the firft was a name and the other two fur- 
names. 

Du Chefne obferves, that furnames were unknown la 
France before the year 987, when the lords began to aflame, 
the names of their demefires. Camden relates, that they 
were firft taken up in England, a little before the conqueft, 
under King Edward the Confelfor ; but he adds, they were 
never fully eftablifhed among the common people till the 
time of Edward II. ; till then they varied with the father’.- 
name; if the father, e. gr. was called R.chard, or R grr, 
the fan was called Richardfn, or Hodgfm ; but'from that 
time they were fettled, fome lay, by aft of parliament. The 
oldeft furnames are thofe we find in Domefday-Book, moll 
of them taken from places, with the addition ol de; as 
Godefridus de Mannevilli, Wakerus de Vernon, Robett de 
Oyly, See. Others from their fathers, with Jdius, as Guliel- 
mus JUius Ofberni ; others from their offices, as Eudo Do- 
pifer, Gulielmus Career arms-, Giflebertus Cocas, See. J.ut 
the inferior people are noted. Amply by their Chi illian names, 
without any furnames at all. 

Theyfeein to have been introduced into Scotland In the 
time of William the Conqueror by the Eogliftr who ac> 
compamed Edgar Atheiing when he fled, into that king¬ 
dom. Thefe had their proper furnames, as Moubray, Lo¬ 
vell, Lifle, ufing the particle de before them ; which muk.s. 
it probable that thefe furnames had been derived from the 
lands which their anceftors or they themfelvcs had poflefled. 

In Kenneth IPs. time in 8 oq the gieat men had indeed 
begun to call their lands by their own names; hut the or¬ 
dinary diftinftions then ufed were only penor and did 
not defeend to fucceedir.g generation*, luch as thofe em¬ 
ployed by the Hebrews and Greeks: For example, fdr. 
the fon of William ; or the names of office, as Stewart ; or ac¬ 
cidental diftinftions from complexion cr llation, as Black, 

Whitt, 


(a) This might be 1 imported by examples borrowed fr *m many nations. The old Normans ufed Filz, which figrffics 
fon; as 1 itzh.ibe: 1, Pit/.li. irons, the fon of Herbert, n ot Simmons. The Irifh ufed 0 ; as 0‘Neal, the fon oft 
Ncai. fne Scotch Highlanders empi. ycd Mac ; as Ma rcUnv.d i, the fon of Donald. The. Saxons added the word fan to , 
.h, e. -i ul the f.itliei's name, as Ywiii union. 
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Surname Volute, Long, Short; or the name of their trade, as Taylor, 
il ^ Weaver. 

It was long before any furnames were ufed in Wales, ex¬ 
cept tint of fon, as Evan ap Rice, Evan the Ion of Rice; 
Eva n ap Howel, Evan the fon of HoweJ : but many of 
them have at length formed Separate furnames, as the Eng- 
1 Ih and Scots, by leaving out the a in ap, and joining the 
p to the father’s name: thus Evan ap Rice becomes Evan 
Ih ice; Evan ap Howel, Evan Powel,—We are told, fur¬ 
names were unknown in Sweden till the year 1514, and 
that the common people of that country ufe none to this 
day ; and that the fame is the cafe with the vulgar Irith, 
Pvles, and Bohemians. 

When we come to inquire into the etymology of fur¬ 
names, ive mufl allow that many of them were originally 
figni Scant of the qualities of mind, as Bold, Hardy, Meek ; 
fomeofthe qualities of body, as Strong, Low, Short; others 
expreffive of the trade or profeifion followed by the perfons 
to whom they were applied, as Baker, Smith, Wright; 
Butler, Page, Marfhal. But the greateft number, at lead 
of the ancient furnames, were borrowed from the names of 
places. Camden fays, that there is not a village in Nor¬ 
mandy but has given its name to i'ome family in England. 
He mentions us examples, Percy, Devereux, Tankervil, 
Mortimer, Warren, &c. They were introduced with Wil¬ 
liam the Conqueror. Several have been derived from places 
in the Netherlands, as Gaunt, Tournay, Grandifon; and 
many from the names of towns and villages in England and 
Scotland, as Wentworth, Markham, Murray, Aberdeen. 
Many have been formed from the names, of animals, as qua¬ 
drupeds, birds, fifties ; from vegetables, and parts of vege¬ 
tables, as trees, fhrubs, flowers, and fruits; from minerals of 
different kinds. Others are formed from fuch a variety of ac¬ 
cidents that it isimpoffible to particularize them. 

SURPLICE, the habit of the officiating clergy in the 
cliuieh of England. By Can. 58. every minifter faying 
the public prayers, or miniftering the facrament or other 
rites of the church, ftrall wear a decent and comely furplice 
with- fleeves, to be provided at thq charge of the parilh. 
But by 1 Eliz. c. 2. and 13.and 14 Car. II. the garb pre- 
fcribed by aft of parliament, in the fecond year of king 
Edward the Sixth, is enjoined ; and this requires that in the 
faying or finging of matins and even fongs, baptizing and 
burying, the minifter in paiilh churches and chapels fhall 
life a furplice. And in all cathedral churches and colleges, 
v the archdeacon, dean, provoft-, mufters, prebendaries, and 
fellows, being graduates, may ufe in the choir, befides their 
iiirplices, fuch hoods as pertain to their feveral degrees. 
But in all other places every minifter fhall be at liberty to ufe 
a furplice or not. And hence in marrying, churching of 
women, and other offices not fpecified in this rubric, and 
even in,,the adminiftration of the holy communion, it feems 
that a furplice is not neceffary. Indeed for the holy com¬ 
munion the rubric appoints a white ALB plain, which 
differs from the furplice in being clofe fiecved, with a veit- 
ment or cope. 

SURREBUTTER, inlaw, is fecond rebutter: or the re¬ 
plication of the plaintiff to the defendant’s rebutter. 

SURREJOINDER, is a fecond defence of the plain¬ 
tiff’s declaration, by way of anfwer to the defendant’s re¬ 
joinder. 

SURRENDER, in common law, a deed or inftrument, 
teftifying that the particular tenant of lands and tenement's, 
for life or years, doth fufficiently confent and agree, that 
he who has the next or immediate remainder or reverfion 
thereof, fhall have the prefenc eftate of the fame in pollef. 
lion.; and that he hereby yields and gives up the fame to 
him, fo that the eftate for life or years may merge or drown 
x 


by mutual agreement of the parties. Of furrenders there Sarreniet 
are three kinds ; .a furrender properly taken at common law; II 
a furrender of copyhold or cuftomary eftates; and a fur- Sur! 7 - 
render improperly taken, as of a deed, a patent. See. The 
fir ft * s the ufual furrender, and it is ufually divided into tn 
in deed, and that in law. 

ourrender, in deed, in that which is really made by 
exprefs words in writing, where the words of the lefl'ee to 
the leffor prove a fuflicient affent to furrender his eftate back 
again. 

Surrender,, in law, is that wrought by operation of 
the law, and which is not aftual— As if a man have a 
leale of a faim for life or years, and during the term he 
accepts a new leafe ; this aft is, in law, a furrender of the 
former. 

Surrender of a bankrupt. See Commission of Bank¬ 
ruptcy. 

Surrender of Copyholds is the yielding up of the eftate 
by the tenant into the hands of the lord, for fuch purpofes 
as are exprefled in the furrender; as to the ufe and behoof 
of A and his heirs, to the ufe of his own wil, and the like. 

1 his method of conveyance is fo efiential to the nature of a 
copyhold eftate, that it cannot poffibly be transferred by 
any other aifurauce. No feoffment, fine, or recovery (in Blackft. 
the king s courts) hath any operation upon it. If I Comment, 
would exchange a copyhold with another, I cannot do it vol ‘ 
by an oidinary Jeed of exchange at the common law, but we 
mull furrendei to each other’s ufe, and the lord will admit 
us accordingly. If I would devife a copyhold, I muft fur¬ 
render it to the tile of my laft will and teftament; and in my 
will L muft declare my intentions, and name a devifee, who 
will then be entitled to admiffion. 

Surrender of Letters Patent and Offccs, A furrender may 
be made of letters patent to the king, fo that he may grant 
the eftate to whom he pleafes, &c. and a fecond patent 
for years to the fame perfon for the fame thing is a fur- 
render in law of the firft patent. 10 Rep. 66 , If an 
officer for life accepts of another grant of the fame office, it 
is in law a furrender of the firft grant; but if fuch an officer 
takes another grant of the fame office to himfelf and ano¬ 
ther, it may be otherwife. 

SURREP 1 ITIOUS. See Subrf.pt!TioU3. 

SURROGATE, in law, denotes a perfon that is fubfti- 
tuied or appointed in the room of another. 

SURRY, a county of England, bounded on the weft by 
Berkfhire and Hampfhire, on the fouth by Suffex, on the 
eaft by Kent, on the north by Middlefex, from which it is 
parted by the Thames, whence it had the name of Suth-rey 
from the Saxons, i. e. the country on the fouth fide of the 
river. It is 38 miles in length from eaft to weft, 23 in Camden’s 
breadth from north to fouth, and 112 in circumference. It Britannia 
contains 13 hundreds, 140 parifties, of which 35 are vicar- by Gougk- 
ages, 13 market-towns, 450 villages, 592,000 acres, and 
about 170,000 inhabitants. The members fent from it to 
parliament are 14, of which two are fent by each of the fol¬ 
lowing boroughs, viz. Southwark, Bleechingley, Ryegate, 
Guildkrd, Gatton, Haflemere, and two for the county. 

The air of this county, towards the middle, which confifts 
moftly of hills and heath, is {harp, but pure and whole- 
fome. About the fkirts, where it is more level, and the 
foil richer, the air is milder, but alfo ialubrious. In the 
middle parts the foil is barren enough in general; but to¬ 
wards the extremities, and where the country is open and 
champaign, it is fruitful in grafs and corn, particularly on 
the fouth fide in Holmfdale, in which meadows, woods, 
and corn-fields, are agreeably intermixed. The (oil is alfo 
very fertile along the Thames, efpecially towards London, 
where it greatly contributes to maintain plenty in the Lon¬ 
don 
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don markets. It has feveral rivers, abounding with fifh, 
the chief of which are the Wye, the Mole, and the Wandle. 

SURSOLID, or Surdesolid, in arithmetic, the fifth 
power of a number, or the fourth multiplication of any 
number, confidered as a rot t. 

SURVEYING, the art of meafuring land; that is, of 
taking the dimenfions of any trad: of ground, laying down 
the fame in a map or draught, and finding the content or 
area thereof. See Geometry. 

SURVEYOR, a perfon who has the overfight and care 
of conftderable works, lands, or the like. 

Surveyor, likewife denotes a gauger; as alfo a perfon 
vvho furveys lands, and makes maps of them. 

SURVIVOR, in law, fignifies the longed: liver of joint 
tenants, or of any two perfons jointly interelled in a thing. 

SURVIVORSHIP, is that branch of mathematics which 
treats of reverfions payable provided one or more particular 
perfons furvive certain others. By reverfions are meant pay¬ 
ments not to take place till feme future period. Survivor- 
fhip foims one of the moft difficult and complicated parts cf 
the dodrine of reverfions and life-annuities. It has been 
very fully treated of by Mr Thomas Simpfon in his Select 
Exercifes; and brought to a Itaie of very great perfedion 
by Dt Price and Mr Morgan, who have bellowed a great 
deal of attention on this fubjed. 

The calculations are founded on the expedation of lives 
at different ages, deduced from tables formed from bills of 
mortality, of which fee feveral examples under the article 
Bills of Mortality. By the expedation of life is meant 
the mean time that any lingle or joint lives at a given age is 
found to continue ; that is, the number of years which, ta¬ 
king one with another, they adually enjoy, and may be con¬ 
fidered as fure of enjoying ; thole who furvive that period 
enjoying as much more time in proportion to their number 
as thofe who fall fhort of it enjoy lefs. Thus, fuppofing 46 
perfons alive all 40 years of age, and that one will die every 
year till they are all dead in 46 years, half 46 or 23 will be 
the expectation of each of them. It M. de Moivre’s hypo¬ 
thecs were true, that men always decreafe in an arithmeti¬ 
cal progreffion, the expedation of a fingle life is always half 
its complement (a), and the expedation of two joint lives one- 
third of their common complement. Thus, fuppofing a man 
40, his expedation would be 23, the half of 46, his com¬ 
plement ; the expedation of two joint lives, each 40, would 
be 15 years 4 months, or the third part of 46. 

The number expreffing the expedation, multiplied by the 
number of lingle or joint lives (of which it is the expeda¬ 
tion), added annually to a fociety, gives the whole number 
living together, to which fuch an annual addition would in 
time grow. Thus, fince 19, or the third oi 57, is the ex¬ 
pedation of two joint lives, whole common age is 29, twen¬ 
ty marriages every year between perfons of this age would 
in 57 years grow to 20 times 19, or 380 marriages, always 
exilting together. And fince the expedation of a lingle life is 
always halfits complement, in 57 years 20 lingle perfons add¬ 
ed annually to a town will increafe to 20 times 28.5, or 570 ; 
and when arrived at this number, the deaths every year will 
jull equal the acceffions, and no farther increafe be poflibie. 
It appears from hence, that the particular proportion that 
becomes extird every year, out of the w hole number con- 
llantly exifting together of fingle or joint lives, mull, where¬ 
ver this number undergoes no variation, be exadly the 
fame with the expedation of thofe lives, at the time when 
their exiftence commenced. Thus, was it found that a 19th 
part of all the marriages among any bodies of men, whole 
Vol. XVIII. 


numbers do not vary, are diffolved every year by the deaths 
of eirher the hu fit and or wife, it would appear that 19 was, 
at the time they were contraded, the expedation of thele 
marriages. In like manner, was it found in a fociety, limit¬ 
ed to a fixed number of members, that a z8ih part dies an¬ 
nually out of the whole number of members, it would ap¬ 
pear that 28 W’as their common expedation of life at the 
time they entered. So likewife, were it found in any town 
or diftrid, where the number of births and burials ate equal, 
that a 20th or 30th part of the inhabitants die annually, it 
v/ould appear that 20 or 30 was the expedation of a child 
juft bom in that town or diftrid. Thefe expectations, 
therefore, for all fingle lives, are eafily found by a table of 
obfervations, fhewing the number that die annually at all 
ages out of a given number alive at thofe ages; and the 
general rule for this purpoie is, to divide the ium cf all the 
living in the table, at the age wliofe expedation is required,' 
and at all greater ages, by the furn of all that die annually at; 
that age and above it; or, which is the fame, by the number 
(in the Table) cf the living at that age ; and half unity 
iubtraded from the quotient will be the required expeda¬ 
tion. Thus, in Dr Halley’s table, given in the article An¬ 
nuity, the fum of all the l ; ving at zo and upwards is 
20,724, which, divided by 598, the number living at the 
age of 20, and half unity fubtraded from the quotient, gives 
34.15 for the expedation of 20. 

In calculating the value or expedation of joint lives, Mr 
de Moivre had recourfe to the hypothefis, that the proba¬ 
bilities of life decreafe in a geometrical progreffion ; belie¬ 
ving that the values of joint lives, obtained by rules derived 
from it, would not deviate much from the truth. But in 
this he was gteatly miftaken ; they generally give refults 
which are near a quarter of the true value too great in find¬ 
ing the prefent value of one life after it has iurvived ano¬ 
ther in a fingle payment, and about f-ths too great wiieu 
the value is lought in annual payments during the joint 
lives. They ought therefore to be calculated upon the hy¬ 
pothefis (if they are calculated upon hypothefis at all), that 
the probabilities of life decreafe in arithmetical progreffion, 
which is not very far from the truth. Even this hypothefis 
never correfponds with the fad in the firft and laft periods 
of life, and in leme fituations not in any period of life. 
Dr Price and Mr Morgan therefore have given tables of the 
value of lives, not founded on any hypothefis, but deduced 
lrom bills of mortality themfelves. Some of thefe we (hall 
give at the end of this article. Mr Morgan has likewife 
given rules for calculating values of lives in this manner. 

M. de Moivre has alfo fallen into miftakes in his rules for 



calculating the value of reverfions depending on furvivor- 
ih ; p : iheie have been pointed out by Dr Price in the third 
effay in the firft volume of his Treatife on Reverfionary 
Payments; who has alfo given proper rules for calculating 
thefe values, the moft important of which are comprehend¬ 
ed in the following paragraphs. 

Suppofe a fet of married men to enter into a fociety in Method of 
order to provide annuities for their widows, and that it is finding the 
limited to a certain number of members, and conftantly kept number of 
up to that number by the admiffion of new members as the 
old ones are loft ; it is of importance, in the firft place, to tllat vn ' 1 
know the number of annuitants that after fome time will f 0l .g. v 
come upon the eftafclifimient. Now llnce evey maniace 
produces either a widow or widower; and fince all marria¬ 
ges taken together would produce as many widows as wi¬ 
dowers, were every man and his wife of the fame age, and 
the chance equtl which lhall die firft ; it is evident, that the 

R b number 


(a) By the complement of a life is meant what it wants of 86, which' 
life. Thus if a man be 30, the complement of his life is 56. 


M. de Moivre makes the boundary cf human 
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^ num ^ er widows that have ever exifted in the world, 

would in this cafe be equal to half the number of marri¬ 
ages. And what would take place in the world muft alfo, 
on the fame fuppofitions, take place in this fociety. In 
Other words, every other perfon in fuch a fociety leaving a 
widow, there muft arife from it a number of widows equal 
to half its own number. But this does not determine 
what number, all living at one and the fame time, the fo¬ 
ciety may expert will come to be conftantly upon it. It is, 
therefore, necellary to determine how long the duration of 
furvivorihip between perfons of equal ages will be compared 
with the duration of marriage. And the truth is, that, 
fuppofing the probabilities of life to decreafe uniformly, the 
former is equal to the latter ; and confequently that the 
number of lurvlvors, or (which is the fame, fuppofing no 
fecond marriages) of widows and widowers alive together, 
which will arife from any given fet of fuch marriages con¬ 
ftantly kept up, will be equal to the whole number of 
marriages; or half of them (the number of widows, in par¬ 
ticular) equal to half the number of marriages. Now it 
appears that in moft towns the decreafe in the probabilities of 
life is in fait nearly uniform. According to the Breflaw Table 
of Obfervation (fee Annuity), almoft the fame numbers die 
every year from 20 years of age to 77. After this, indeed, 
fewer die, and the rate of decreafe in the probabilities of life 
is retarded. But this deviation from the hypothecs is in- 
confiderablej and its effeit, in the prefent cafe, is to render 
the duration of furvivorihip longer than it would otherwife 
be. According to the London Table of Obfervations, the 
numbers dying every year begin to grow lefs at 50 years 
qf age ; and from hence to extreme old age there is a con- 
ftant retardation in the decreafe of the probabilities of lire. 
Upon the whole, therefore, it appears that, according to the 
Breflaw- Table, and fuppofing no widows to marry, the 
number inquired after is fomewhat greater than half the 
number of the fociety,; but, according to the London Ta¬ 
ble, a good deal greater. This, however, has been deter¬ 
mined on the fuppofition that the huibands and wives are 
of equal--ages, and that then there is an equal chance who 
Jthall die firft. But in reality hufounds are generally older 
than wives, and males have been found to die fooncr than 
females, as appears inconteflibly from feveral of the tables 
in Dr Price’s Treatife on Reverfions. It is therefore 
more than an equal chance that the hufband will die before 
his wife. This will increafe ’confiderably the duration, of 
furvivorihip on the part of the woman, and confequently 
the number which we have bcjftn inquiring after. The mar¬ 
riage of widows will diminifh this number, bat not fo much 
as the either caufes will inc9eafe.it. 

when the If the fecietvjcomprekends in it from the firft all the 
number of married people of alTages in any town, or among any clafs 
annuitants 0 f people where the numbers always continue the fame, the 
arrives_at w g 0 i e co ileciiva. body of members will be at their gveateft 
its maxi- at t g e t ; me of the eftablifnment of the fociety ; and the 

4?Um ’ number of widows left every year will at a medium be al¬ 
ways the fame. The number of widows, will increafe con¬ 
tinually on the fociety, till as many die off every year as are 
added. This will not be till the whole collective body of 
widows are at their greateft age, or till there are among 
them the greateft pofflble number of the oldeft widows ; and 
therefore not till there has been time for an acceflion to the 
o)c!eft widows from the y.oungeft part. 

Let us, for the fake of greater precifion, divide the-whole 
medium of widows, that come on every year into different 
claffes according to their- different ages, and fuppofe feme 
to be left at 56 years of age, feme at 4 6, fonts at 36, and 
fome at 26., The widows, conftantly in life together, de- 
j iV id from. the firft. clafs, will come, to their greateft age, 
l 


and to a maximum, in 30 years, fuppofing, with M. de Survivor. 
Moivre, 86 to be the utmoft extent of life. The fame will fh*P- 
happen to the fecond clafs in 40 years, and to the third in 
50 years. But the whole body compofed of thefe claffes 
will not come to a maximum till the fame happens to the 
fourth or youngeft clafs ; that is, not till the end of 60 
years. After this the affairs of the fociety will become fta- 
tionary, and the number of annuitants upon it of all ages 
will keep always nearly the fame. 

If a fociety begins with its complete number of members, 
but at the fame time admits none above a particular age : 

If, for inftance, it begins with 200 members all under 50, 
and afterwards limits itfelf to this number, and keeps it up 
by admitting every year, at all ages between 26 and 50, new 
members as old ones drop off; in this cafe, the period necelfary 
to bring on the maximum of annuitants will be juft doubled. 3 

To determine the fum that every individual ought to pay Wllat a 
in a. Angle prefent payment, in order to intitle his widow to man0U ght 
a certain annuity for her life, let us fuppofe the annuity 301. 
per annum , and the rate of intereft four per cent. It is evi- me m to * 
dent, that the value of fuch an expedition is different, ac- entitle hi® 
cording to the different ages of the purchafers, and the widow to a 
proportion of the age of the wife to that of the huftrand. cer . tain “>* 
Let us then fuppofe that every perfon in fuch a fociety is nuit I* 
of the fame age with his wife, and that one with another all 
the members when they enter may be reckoned 40 years 
of age, as many entering above this age as below it. It 
has been demonftrated by M. de Moivre and Mr Simpfon, 
that the value of an annuity on the joint continuance of 
any two lives, fubtradkd from the value of an annuity on 
the life in expedfation, gives the true prefent value of an¬ 
nuity on what may happen to remain of the latter of the 
two lives after the other. 

In the prelent cafe, the value of an annuity to be enjoyed 
during the joint continuance of two lives, each 40, is, by 
Table II. 9.826, according to the probabilities of life in the 
Table of Obfervations formed by Dr Halley from the bills 
of mortality of Breflaw in Silefia. The value of a Angle- 
life 40 years of age, as given by M. de Moivre, agreeably 
to the lame table, is 13.20 ; and the former fubtradted from 
tire latter, leaves 3.37, or the true number of years purchafe, 
which ought to be paid for any given annuity, to be enjoy¬ 
ed by a perfon 40 years of age, provided he furvives another 
perfon of the fame age, intereft being reckoned at four per 
cent, per annum. The annuity, therefore,.being 30 1 . the 
prefent value of k is 30 multiplied by 3.37, or 101 1. 2 s. 

If, inftead of a Angle prefent payment, it is thought pre- he 

ferable to make annual payments during the marriage; t0 , 

what thefe annual payments ought to be is eafily deterrai- pay in an-, 
ned by Ending what annual payments during two joint lives r-ual pay-, 
of given ages are equivalent to the value of the reverfionary ments * 
annuity in pi dent money. Suppofe, as before, that the joint 
lives are each 40, and the reverfionary annuity 30 1. per an¬ 
num. An annual payment during the continuance of two 
fuch lives is worth, (according to Table II.) 9.82 years pur- 
chafe. The annual payment ought to be fuch as, being, 
multiplied by 9.82, will produce 101,1 1. the prefect value 
of the annuity in one payment.- Divide then 101.1 by 
9.82, and 10.3 the quotient will be the annual payment. 

This method of calculation fuppofes that the firft annual 
payment is not to be made till the end of a year. If it is 
to be made immediately, the value of the joint lives will be 
increafed one year’&purchafe ; and therefore, in order to find 
the annual payments required, the value of a prefent Angle 
payment muft be divided by the value of the joint lives in, 
creafed by unity. If the fociety prefer paying part of the 
value m a prefent Angle payment on admiffion, and the reft, 
in annual payments5 and if they fix thefe. annual payments-. 
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Survivor- at a particular fum, tire prefent fingle payment paid on ad- 
ftif■ miffion is found by fubtradling the value of the annual pay- 
ment during the joint lives from the whole prefent value of 
the annuity in one payment. Suppofe, for inftance, the 
annual payments to be fixed at five guineas, the annuity to be 
301. the rate of intereft four per corf, and the joint lives each 
4c; the value of the annuity in one prefent Tingle payment 
is ioi.i 1 . The value of five guineas or 5.25 per annum, is 
(5.25 multiplied by 9.82 the value of the joint lives) 51-55; 
which, fubtradled from 101.1 1. gives I.49.5, the anfvver. 

If a fociety takes in all the marriages among perfons of 
a particular profeftion within a given diftridt, and fubjedts 
them for perpetuity to a certain equal and common tax or 
annual payments, in order to provide life annuities for all 
the widow's that (hall refult from thefe marriages ; fince, 
at the commencement of fuch an eftabliftiment, all the oldeft, 
as well as the youngeft, marriages are to be intitled equally 
to the propofed benefit, a much greater number of annui¬ 
tants will come immediately upon it than would come up¬ 
on any fimilar eftablifhment which limited itfelf in the ad- 
miflion of members to perfons not exceeding a given age. 
This will check that accumulation of money which fhould 
take place at firft, in order to produce an income equal to 
the dilburfements at the time when the number of annui¬ 
tants comes to a maximum ; and therefore will be a parti¬ 
cular burden upon the eftablifhment in its infancy. For 
this fome compenfation mall be provided ; and the equi¬ 
table method of providing it is, by levying fines at the be¬ 
ginning of the efiablifhment on every member exceeding a 
given age, proportioned to the number of years which he has 
lived beyond that age. But if fuch fines cannot be levied, and 
if every payment mud be equal and common, whatever dis¬ 
parity there may be in the value of the expeditions of dif¬ 
ferent members, the fines mull be reduced to one com¬ 
mon one, anfwering as nearly as poffible to the difad vantage, 
and payable by every member at the time w'hen the efta- 
blifliment begins. After this, the efiablifhment wiH be the 
fame with one that takes upon it all at the time they marry ; 
and the tax or annual payment of every member adequate 
to its fupport will be the annual payment during marriage 
due from perfons who marry at the mean age at which, upon 
an average, all marriages may be confidered as commencing. 
The fines to be paid at firft are, for every particular mem¬ 
ber, the fame with the difference between the value of the ex¬ 
pedition to him at his prefent age, and w'hat would hav-e 
been its value to him had the fcheme begun at the time he 
married. Or, they are, for the whole body of members, the 
difference between the value of the common expedlation, 
to perfons at the mean age of all married perfons taken to¬ 
gether as they exift in the world, and to perfons at that age 
5 which is to be deemed their mean age when they marry. 
Method of Suppofe we wifh to know the prefent value of an annuity 
finding the co be enjoyed by one life, for what may happen to remain 
vaLe^f an °* beyond another life, after a given term ; that is, pro¬ 
annuity to v 'ded both lives continue from the prefent time to the end 
be enjoyed of a given term of years ; the method of calculating is this : 
by one life Find the value of the annuity for two lives, greater by the 
after the given term of years than the given lives ; difeount this value 
expiration f or t y, e given term ; and then multiply by the probability, 
t j lcr _ that the two given lives (hall both continue the given term ; 

and the produdl will be tire unfwer. Thus, let the two 
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lives be each 30, the term feven years, the annuity 1 . 10, Surr.vor- 
intereft four per cent. The given lives, increafed by feven , , 

years, become each 37. The value of two joint lives, each 
37, is (by Table II.) 10.25. The value of a fingle life at 37 
is (by the table under the article Annuity) 13.67. The 
former fubtradled from the latter is 3.42, or the value of an 
annuity for the life of a perfon 37 years of age, after an¬ 
other of the fame age, as has been Ihown above. 3.42 dif- 
counted for feven years (that is, multiplied by 0.76 the 
value of 1 1 . due at the end of feven years) is 2.6. The 
probability that a fingle life at 30 fhall continue feven years 
is ft (b). The probability, therefore, that two fuch lives 
fhall continue feven years, is or > n decimals 0.765 ; 

and 2.6 multiplied by 0.765, is 1.989, the number of years 
purchafe which ought to be given for an annuity to be en¬ 
joyed by a life now 30 years of age, after a life of the fame 
age, provided both continue feven years. The annuity then 
being 101. its prefent value is 1. 19.89. _ _ Methodof 

Suppofe the value is required of an annuity to be enjoyed f ln d;ng the 
for what may happen to remain of one life after another, pro- value of an 
vided the life in expedlation continues a given time. 1. annuity foe 
Find the prefent value of the annuity for the remainder of the ' vl ' ,at ma 7 
life in expedlation after the given time, which is done in this of 

manner : Multiply the prefent value of the life at the given one jjf e 
time by the prefent value of 1 1. to be received at that time, a f ter ano _ 
and multiply the produdt again by the probability that the ther, pro¬ 
life in expedlation will continue fo long. Let the given time yided the 
which the life in expedlation is to continue be 15 years, and * lf,: m , cx " 
let the perfon then be arrived at 50 years of age. A life 
at fifty, according to M. de Moivre’s valuation of lives, and a g; V£ „ 
reckoning intereft at four per cent, is worth 11.34 years term, 
purchafe. The prefent value of 1 1 . to be received at the 
end of 15 years, is 0.5553, ant * the probability that a life 
at 35 will continue 15 years is ||§. Thefe three values 
multiplied into one another give L. 4.44 for the prefent 
value @f the life in expedlation. 2. Find the value of the 
reverfion, provided both lives continue the given time, by 
the rule given in parag. 5th. 3. Add thefe values together, 
and the fum will be the anfwer in a fingle prefent payment. 

We fhall now illuftrate this rule by an example. 

An annuity of 10 1 . for the life of a perfon now 30, is to 
commence at the end of 11 years, if another perfon now 40 
fhould be then dead ; or, if this fhould not happen at the 
end of any year beyond 11 years in which the former (hull 
happen to furvive the latter : What is the prefent value of 
fuch an annuity, reckoning intereft at four per cent, and ta¬ 
king the probabilities of life as they are in Dr Halley’s 
table, given in the article Mortality ? 

The value of 10 1 . per annum, for the remainder of the life 
of a perfon now 30, after 11 years is L. 69.43, The proba¬ 
bility that a perfon 40 years of age (hall live 11 years, is, by 
Dr Halley’s table, |f-f. The probability, therefore, that he 
will die in ix years, is ||f fubtradled from unity (c), or 
Ilf; which multiplied by 1. 69.43, gives 17.16.—-The 
value of the reverfion, provided both live 11 years, is 17 I. 
and this value added to the former, makes 1. 34.16 the 
value required in a fingle prefent payment; which payment 
divided by 1. 11.43, the value of two joint lives aged 30 and 
40, with unity added, gives 3 1.; or the value required in 
annual payments during the joint lives, the firft payment to 
be made immediately. 

B k 2 TablC 
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(b) The probability that a given life fhall continue any number of years, or reach a given age, is (as is well known) 
the fradlion, whofe numerator is the number of the living in any table of obfervations oppofite to the given age, and de¬ 
nominator, the number oppofite to the prefent age of the given life. 

(c) bor the difference between unity and the fradlion exprefling the probability that an event will happen, gives the 

probability that it will not happen, “ 



1 


S U R 


-iervlvor- 

ftiip. 


'SUR [ 196 

- able I. S.\"j~v:ng the Prefent Values of an Annuity of L. 1 
on a Single L 'j'e, according ti M. de Moivre’s Hypothefis. 


i Age. 

3 Cl. 

3 tP- r Ct 

4 per Ct. 

44 per Ct 

J per Ct. 

6 pc r Ct. 

i 8 

19,736 

18,160 

16,791 

>5,595 

1 4,544 

12,790 

9 

19,868 

18,269 

i6,88j 

15,672 

14,607 

12,839 

10 

19,868 

18,269 

T6 a 882 

15,672 

14,607 

12,839 

111 

19,736 

18,160 

16,791 

15,595 

14,544 

12,790 

i 12 

1 9,604 

18,049 

16,698 

r 5»5 1 7 

14,480 

12,741 

1 13 

19,469 

1 7.93 7 

16,604 

15,437 

14,412 

12,691 

14 

I 9>33 1 

17,823 

16,508 

15,356 

14,342 

12,639 

115 

19,192 

17,707 

16,410 

15,273 

14,271 

12,586 

* 16 

19,05° 

17,588 

16,311 

15,189 

14,197 

12,532 

j V 

18,905 

17,467 

16,209 

15,102 

14,123 

12,476 

! l3 

18,759 

17,344 

16,105 

I 5> OI 5 

14,047 

12,419 

19 

18,610 

17,22c 

15,999 

14,923 

13,970 

12,361 

20 

18,458 

17,093 

15,891 

14,831 

13,891 

12,301 

21 

18,305 

16,963 

15,781 

14,737 

13,810 

12,239 

22 

18,148 

16,830 

15,669 

14,64! 

13,727 

12,177 

23 

17,990 

16,696 

15,554 

>4,543 

13,642 

1 2,112 

24 

17,827 

16,559 

15,437 

14,442 

13,555 

12,045 

25 

17,664 

16,419 

15,318 

14,340 

13,466 

11,978 

26 

17-497 

16,277 

15,197 

i4>235 

13,375 

1 1,908 

27 

i7.3 2 7 

16,133 

15,073 

14,128 

13,282 

11,837 

28 

I 7> 1 54 

15,985 

14,946 

14,018 

13,186 

11,763 

29 

16,979 

15,835 

14,816 

i3,9 0 5 

13,088 

11,688 

3° 

16,800 

15,682 

14,684 

i3,79i 

12,988 

11,610 

3 1 

16,620 

15,526 

H,549 

13,673 

12,855 

n,53o 

3 2 

16,436 

15,367 

14,41. 

13,553 

12,780 

11,449 

33 

16,248 

15,204 

14,270 

13,430 

12,673 

11,365 

34 

16,057 

15,039 

14,126 

!3;3°4 

12,562 

11,278 

3? 

15,864 

14,871 

13,979 

13,175 

12,449 

11,189 

36 

i5i,666 

14,699 

13,829 

13,044 

12,333 

11,098 

37 

15,465 

14,524 

13,676 

12,909 

12,214 

1 1,003 

38 

•15,260 

14,345 

13,519 

12,771 

12,091 

10,907 

39 

15.053 

14,163 

i3’359 

12*630 

11,966 

10,807 

40 

14,842 

13,978 

13,196 

12,485 

11,837 

10,704 

4 1 

1 A.626 

13,789 

13,028 

12,337 

11,705 

'10,599 

A2 

14,407 

>3,596 

12,858 

12,185 

11,570 

10,490 

43 

14,185 

13,399 

12,683 

12,029 

11 ,43* 

10,378 

44 

'3.958 

13,>99 

12,504 

11,870 

11,288 

10,263 

45 

13.728 

12,993 

12,322 

11,707 

I 1,142 

10,144 

j A A 

13.493 

12,784 

12,135 

11,540 

10,992 

10,021 

47 


12,571 

11,944! 

11,368 

10,837 

9,895 

48 

13,012 

12,354 

11,748 

11,192 

10,679 

9,765 

49 

12,764 

12,131 

11,548 

11,012 

10,515 

9,630 

50 

12,511 

11,904 

II-344 

10,827 

10,348 

9,492 

5 1 

12,255 

11,673 

n» I 35 

10,638 

10,176 

' 9,349 

1 52 

11,994 

i',437 

10,921 

10,443 

9,999 

9,201 

53 

11,729 

11,195 

10,702 

10,243 

9,817 

9,049 

54 

H.457 

10,950 

10,478 

10,039 

9.630 

8 891 

55 

11,183 

10,698 

10,248 

9,829 

9,437 

8,729 

56 

7 0,902 

10,443 

10,014 

9,614 

9,239 

8,561 

57 

10,616 

10,181 

9,773 

9,393 

9,036 

8,387 

58 

10,325 

9,913 

9,527 

9,166 

8,826 

8,208 

59 

10,029 

9,640 

9,275 

8,933 

8,611 

8,023 

j 60 

9.727 

9,36i 

9,017 

8,694 

8,389 

7,831 

! 

61 

9.419 

9,076 

fe ,7 53 

8,449 

8,161 

7,633 

! 62 

9,107 

8,786 

8,482 

8,197 

7,926 

7,428 

! 63 

8,787 

8,488 

8,225 

7>93 8 

7,684 

7,216 
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Age. 

3 per Ct. 

3 .per Ct. 

4 per Ct. 

pir Ct. 

5 ptr Ct. 

6 per Ct. 

64 

8,462 

8,185 

7,921 

7,672 

7,435 

6,997 

65 

8,132 

7,875 

7,631 

7-399 

7,179 

6,770 

65 

7-794 

7,558 

7,333 

7 ,H 9 

6,915 

6,5 35 

67 

7 - 45 ° 

7,234 

7;027 

6,831 

6,643 

6,292 

68 

7,099 

6,902 

6,714 

6,534 

6,362 

6,040 

69 

6-743 

6,565 

6,394 

6,230 

6,073 

5 , 7’9 

70' 

6,378 

6,219 

6,065 

5,918 

5,775 

5,508 

7 i 

6,008 

5,865 

5,728 

5,596 

5468 

5.228 

72 

5,631 

5,505 

5,383 

5,265 

5,152 

4,937 

73 

5,246 

5,136 

5,029 

4,926 

4,826 

4,636 

74 

4,854 

4,759 

4,666 

4,576 

4,489 

4,324 

75 

4453 

4,373 

4,293 

4,217 

4,143 

4,000 . 

76 

4,046 

3,978 

3,912 

3,847 

3,784 

3,664 

77 

3,633 

3,575 

3,520 

3,467 

3,415 

3.315 

78 

3,207 

3,163 

3 ,m 

3,076 

3,034 

2,953 

79 

2,776 

2,741 

2,707 

2,673 

2,641 

2,578 

. 80 

2-334 

2,309 

2,284 

2,259 

2,235 

,2,188 

81 

1,886 

1,867 

1,850 

1,832 

I,8l6 

1,783 

82 

1,429 

I, 4 H 

1,406 

i ,394 

1,384 

1,362 

83 

0,961 

0,955 

0,950 

o ,943 

0,937 

0,925 

84 

0,484 

0,483 

0,481 

o ,479 

0,476 

0,472 

85 

0,000 

0,000 

0,000 

0,000 

0,000 

0,000 


Table II. Shewing the Value of an Annuity on the Joint 
Continuance of Two Lh.es, according to M. de Moivre’s 
Hypothefis. 
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Value at 3 Value at 4 Value at 5 


n O 

per Cent. 

per Cent. 

per Cent. 

r?> S3- 
* CD 

n> 





10 

15.206 

13-342 

II.855 


15 

14.878 

i3-°93 

11.661 


20 

i4-5°3 

12.808 

1 1.430 


25 

14.074 

12.480 

11.182 

10 

30 

13585 

I 2.102 

10,884 


35 

13 025 

11.665 

io-537 


40 

12.381 

n.156 

10.128 


45 

11.644 

10.564 

9 646 


50 

10.796 

9.871 

9.074 


55 

9.822 

9-°59 

8.391 


60 

8.704 

8.105 

7-572 


65 

7.417 

6.980 

6.585 


70 

5-936 

5.652 

5-39i 


15 

14-574 

12.860 

11.478 


20 

14.225 

12.593 

11.266 


25 

13.822 

12.281 

11.022 


3- 

13-359 

11.921 

id - 73-6 


35 

12.824 

11.501 

10.402 

l> 

40 

12.207 

1 1.013 

10.008 


45 

IT. 496 

10.440 

9.541 


50 

IO.675 

9.767 

8,985 


55 

9.727 

8.975 

8.318 


60 

8.632 

8.041 

7->i5 


65 

7-377 

6.934 

6.544 


70 

5-932 

5.623 

5-364 


20 

13.904 

12.341 

11.067 

20 

25 

13 53> 

I2.O5I 

10.840 


3 ° 

13.098 

X 1.71 I 

101565 


Survhror- 

ftip. 





S U R 


S UR 


Survivor- 



Age of the 
Eldeft. 

Age of the 
Yonngeft. 

1 

Value at 3 
per Cent. 

' 

Value at 4 
per Cent. 

Value at 5 
per Cent. 


35 

12-594 

11.314 

IO.278 


40 

12.008 

10.847 

9.870 

20 

45 

Xl.325 

10.297 

9.420 


50 

i°- 53 6 


8.880 


55 . 

9.617 

8.879 

8-233 


60 

8.549 

7.967 

7.448 


6; 

7.308 

6.882 

6.495 


70 

5.868 

5 - 59 ° 

5-333 


2 5 

13.192 

11.786 



30 

12.794 


10.367 


35 

I2 -333 

11.093 



40 

11-770 

10.655 

9.708 

25 

45 

11-130 

10.131 

9.278 


5 ° 

IO -374 

9.509 

8.761 


55 

9.488 


8.134 


60 

8.452 

7-880 

7.371 


65 

7.24 1 

6.826 

6.440 


70 

5.826 

5 - 55 1 

5.294 


30 

1 2-434 

11.182 

I o.i 33 


35 

12.010 

10.838 

9.854 


40 

11.502 

10.428 

9 - 5*4 


45 

10.898 

9-936 

9.112 

30 

5 ° 

10.183 

9-345 

8.620 


55 

9-338 

8.634 

8.018 


60 

8-338 

7-779 

7.280 


65 

7.161 

6.748 

6-373 


70 

7-777 

5 - 5°5 

5.254 


35 

11.632 

IO - 53 ° 

9.600 


40 

11 175 

10.157 

9.291 

35 

45 

10.622 

9 7 ° 2 

8.913 


5 ° 

9-955 

9.149 

8.450 


55 

9.156 

8.476 

7.879 


60 

8.2 02 

7.658 

7 172 


65 

7.066 

6 662 

6.294 


70 

5.718 

5.450 

5.203 


40 

1 °-7 77 

9.826 

9.014 


45 

10.283 

9.418 

8.671 

40 

50 

9- 6 77 

8.911 

8 ?44 


55 

8.936 

8.283 

7 -/io 


60 

8.038 

7.510 

7-039 


6 5 

6.951 

6.556 

6.198 


70 

5.646 

5-383 

5 -i 41 


45 

9.863 

9.063 

8 570 


50 

9-331 

8.619 

7.987 

45 

55 

8.662 

8.044 

7.500 


60 

7-831 

7.832 

6.875 


6 5 

6.807 

6-435 

6.0S0 


70 

5-556 


5- c 63 


5 ° 

8.892 

8.225 

7-660 


55 

8.312 

7.738 

7.210 

5 ° 

60 

7.568 

7.091 

6.664 


65 

6.623 

6.258 

5.926 


70 

5.442 

5-193 

4.964 


55 

7.849 

7.332 

6.87 3 

55 

60 

7.220 

6.7^1 

6.386 


65 

6-379 

6.036 

5-724 


70 

£.201 

5.053 

A .833 


60 

6-737 

6-351 

6-coi 

60 

65 

6.043 

5 - 73 ° 

C-444 


70 

5.081 

4.858 

4.653 

6c 

65 

5-547 

5-277 

5-031 ! 

- ' 70 

4-7 7.5 

4. - -1 

4-385 j 

70 

__ 7 £_ 

4.270 

4-104 

3-952 1 


*97 ] 

fui vivcr- 


Table III. Shelving the Values cf Jltm .lies on Single Limes, 
among LI alts and Lemaies, according to the Prolalilities cf 
the Duration of Life in the Kingdom of Sweden. 



Males. 

! Females- 

(Lives in genera]- 

Ages. 4 per Ct. 

5 per Ct. 

4 per Ct. 

5 per Ct 

4 per Ct. 

j per Ct.! 

I 

16.503 

14.051 

116.820 

14.271 

16.661 

14.161 

2 

1 7 355 

14.778 

.* 7 - 7*9 

*5 °34 

- 7*537 

14.906 

3 

1 7-935 

15.279 

* 8-344 

* 5 - 57 * 

18.139 

15.425 

4 

18.328 

15.624 

18.780 

15.951 

18.554 

15.787 

5 

18.503 

15.786 

18.927 

16 088 

*8 7*5 
18.833 

* 5-937 

6 

18.622 

15.901 

19.045 

16.203 

16-052 

7 

18 693 

1 5-977 

*9-131 

16.291 

18.912 

*6-134 

8 

18.725 

16.021 

19.162 

* 6-335 

* 8-943 

16-178 

9 

18.715 

16.030 

19.151 

* 6-343 

* 8-933 

16-186 

10 

18 674 

16.014 

19.109 

16.325 

18.891 

16-169 

I I 

18.600 

I 5 - 97 ° 

19041 

16.286 

18.820 

16-128 

12 

18.491 

15.896 

18952 

16.229 

18.721 

16-062 

13 

i8 - 37 8 

15.819 

18.840 

16 153 

18.609 

1 c-q86 

14 

18.246 

15.724 

18.707 

16.059 

18.476 

18.336 

15-891 

'i 

18.105 

15.624 

18.568 

15.960 

*5-792j 

l 6 

17-958 

I 5 - 5 I 7 

18.424 

15.856 

18.191 

15-686 j 

17 

i 7 - 8 o 3 

15.404 

18.290 

*5 76 i 

18.046 

0 

15-582! 

iS 

1 7-643 

15.285 

18151 

15.662 

17.897 

* 5-473 

*9 

17.492 

1 5* 1 75 

18.013 

15 56 . 

I 7 - 75 2 

*5-369 

20 

1 7-335 

I 5*°59 

17.872 

15.462 

17.603 

15-260 

21 

17.192 

* 4-955 

17.725 

* 5 - 35 ( 

17.458 

* 5-*55 

22 

17042 

14 846 

* 7-573 

*5 2 45 

* 7 - 3°7 

15-045 

23 

16.887 

* 4 - 73 2 

17.414 

* 5-* 2 9 

* 7 -* 5 ° 

*4 93 ° 

24 

16 742 
16.592 

14.627 

17.252 

15-009 

16.997 

14818 

2 5 

14.517 

17.087 

14.886 

*6.839 

14.701 

26 

16.436 

14402 

16.915 

* 4-757 

16.675 

* 4-579 

27 

16.2714 

14.282 

16 751 

14.636 

16.512 

* 4-459 

28 

16 105 

14.156 

.6.588 

14.515 

*6346 

* 4-335 

29 

*5 930 

14.024 

16.42 7 

* 4 - 39 6 

16.178 

14.210 

30 

*5 75 1 

13.889 

16 261 

I J.272 

16.006 

14.080 

3 i 

25-575 

I 3-756 

16.104 

14.156 

* 5-839 

I 3-956 

32 

2 5-595 

13.619 

1 5 - 94 1 

* 4 - 0.35 

15.668 

13.827 

33 

15.20S; 

*3 477 

15.787 

* 3 - 92.5 

* 5-497 

13.700 

34 

15 ° l4 | 

1 % v 3 * 7 

15.629 

13-806 

15.321 

13-566 

35 

14.812] 

* 3 -* 70 | 

15.465 

13-684 

15 138 

I 3-427 

36 

14.601 

I 3.C06| 

15.278 

*3 54 2 

* 4-939 

13.274 

:■ 7 

-' 4 -38;’ 

' 2 -833 

15.070 

13-382 

14.726 

13-107 

38 

I4.I54: I2.652 

14.854 

* 5- 2 *3 

14-504 

1 2 - 93 2 

39 

I 3 - 9 I 6 

12*40 2 

1 4-629 

*3-0-36 

I.f 272 

12-749 

40 

13.668 

12 261 

14-401 

12.856 

14 034. 

12-558 

4* 

33.426 

12.06c 

1 1 18 j 

! 2.687 

13.805 

12-376 

42 

13.106 

11.88c 

* 3-994 

I2.538 

* 3-595 

i 2-200 

43 

12.984 

11 710 

13.798 

I 2 .387 

I 3 - 39 * 

I 2-048 

44 

12.703 

11.532 

13.506 

12.229 

* 3-*79 

1 [-8oO 

i 4 } 

12 535 

**•347 

* 3-383 

I2.cSj 

I 2.Q r (j 

1 I-704 

40 

12.297 

i **53 

1 3 - * 5 1 

I I.876 

12.724 

I I -514 

47 

12.-51 

10 953 

12.894 

11.668 

: 12,1.72 

II-309 

48 

”•795 

10.738 

12.620 

1 *• 4 - 1-3 

12,2 17 

I I-OpO 

49 

11.528 

ic.516 

12 ■ ? 3 3 

11.205 
10.970 

11.970 

10-860 

50 

11.267 

10.298 

12.049 

11 658 

10-674 

5 1 

11.030 

10 100 

11.769 

* 0-757 

**•359 

10-418 

S 2 

10.785 

9 8-95 

11.492 

10.507 

I 1.1 Vo 

10*201 

53 

10.531 

y. jci2 

i 11.220 

I0.2V.0 

10.875 

9-98* 

54 

10.269 

9 j 60 

: *0.937 

10.042 

10.603 

9,751 

55 

9 998 

9-22y 

' IO C42 

9.792 

10.320 

Q* C I 0 

56 

9-717 

0.9 < > j 

;* 0 -.l 34 

9 - 5 2 9 

IO C2 3 

u-z c8 

r n 

j / 

9 -i 2 5 

18.756 

1C012 

y 2 57 . 

6 - 7*8 

l-;* c 

5 ^ 

9.! 40 

! 8.4'-'-; 

: 9 692 

8.376 

6 - 4*6 

8.; 72 

59 

Co 

8-' : 45 

8 - 5 -P 

■ * 2 3 ^ 
7^3 

! 9358 

1 0.039 

8,687 

8.406 

9. 101 

8 “89 

8.458 

8.184 

61 

8-241 

_77/00 

1 6.739 

.144 

. 3 (j C 

7.922 | 
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Survivor- 

(hip. 


S U R 

Intereft 4 per cent. 






S U R 

Intereft 4 per cent. 





Difference 


12.832 

13.409 

‘3-77 8 
14 -003 
14.037 
14-03? 

14.006 
I 3 - 944 1 
1 3-855 

1 3 * 7 4 1 
13.604 
13.428 
1 3-2.34 
1 3 -o 2.3 
12.798 
12.570 

12 35 1 

12.146 

”•95* 

n.751 

1 J -55° 
”•335 
11.107 
10.862 
10.612 
10.364 
10.130 
9.894 
9.659 

9-4 >3 
9.167 
8.91 2 
8.651 
8.389 
8.114 

7- s 33 

7.561 

7.296 


Interefl 4 per cent. 
of age 24, 30, 36, and 42 years. 


Values. I, Ages. 1 Values- || Ages. I Values. 


2.1961 1-37 



8.250 129-65 
7.967 130-66 


7.436 [32-68 
7-196 33-69 


9.228 
8-953 
8.675 
8.385 
8.097 
7.823 

7-557 
7.297 
7-032 

6.761 29-71 
6-485 30-72 
6-197 3 1 *73 
5 9 1 7j 32-74 
5^42 33-75 
5-364 34-76 
5-093 35-77 
4-84.0 36-78 
4-603 37-79 



6.275 
5.986 
5-702 
5.415! 

5-136 

4-881 

4.646 

4-453 

4.251 

4.040 

3-833 

3-605 

3-352 

3-098 

2.889 


Ages. 1 Values. 11 Ages. | 


45 - 69 5-426 ' 45-751 

46- 70 5.153 


46.76 

47- 77 

48- 78 


Table V. Shewing the Value of two Joint Lives , accord¬ 
ing to the Probabilities of the Duration of Human Life 
among Males and Females co '/eclively. 



2.037 62-92 
1.916 63-03 
1.790 64-94 

1 - 5.85 165-95 
1.290 


4.128 

3.921 

3 - 7 I 5 

3-489 

3-238 

2.990 

2.792 

2.623 

2-475 

2-344 

2-232 

2.130] 

2.010 

1-864! 

1.644 

1 *3 3 3 
1-050 
0.789 
04539 

0 -533 

0.456 


| Values. |[ Ages. I Values. 


2.854 
2.684 
2-533 
2.396 
2.277 49-9 1 
2.171 50-92 
2 050 51-93 
1.901 52-94 
1.681 5395 
1 366 
1.078 
0.810 
0.655 
0.546 
0.464 


Survivor 

(hip. 


44-86I 


68-92 0.764 
9-93 0.617 
o -94 0.514 
7i-95 0.411 


The values of joint lives- in thefe tables have been com¬ 
puted for only one rate of intereft; and of Angle lives in 
Table III. for only two rates of intereft. The following 
rules will (how, that it would be a needlefs labour to com¬ 
pute thefe values (in ftriCt conformity to the obfer various j 
for any other rates of intereft. * 

Accou nt, of a method of deducing, from the correCt va.. 
lues (according to any obfervations) of any fmgle or joint 
lives at one rate of intereft, the fame values at other rat es of 
intereft. 

Preliminary Problems. 

Prob. I. The expedition given of a fingle life by any 
tables of obfervations, to find its value, fuppofing the decre¬ 
ments of life equal, at any given rate of intereft. 

Solution. Find the value of an annuity certain for a num¬ 
ber of years equal to twice the expectation. Multiply this 
value by the perpetuity increafed by unity, and divide the 
product by twice the expectation: The quotient 1 'ubtraCted 
from the perpetuity will be the value required. 

Example. The expectation of a male life aged 10, by the 
Sweden obfervations, is 43.94. Twice this expectation is 
87.88. The value of an annuity certain for 87.88 years 
is (reckoning intereft at 4 percent.) 24.200. The product 
of 24.200 into 2.6 (the perpetuity increafed by unity) is 
629.2, which, divided by 87.88, gives 7.159. And this 
quotient fnbtraCted from 25 (the perpetuity) gives 17.84 
years purehafe, the value of a life aged ten, deduced from 
the expectation of life at that age, according to the Sweden 
obfervations. (See the Tables in Dr Price c;i Re virions, 
yol. ii.). _ * 

Prob. II. Having the expectations given of any two 
lives by any table of obfervations, to deduce from thence the 
value of the joint lives at any rate of intereft, fuppofing an 
equal decrement of life. ' ° 

Solution. Find the difference between twice »!-e --.per 
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Survivor- tation of the young-eft life and twice the expedtation of the 
oldeft life increafed by unity and twice the perpetuity. 
Multiply this difference by the value of an annuity certain 
ter a time equal to twice the expectation of the oldeft life ; 
and by twice the lame expectation divide the product, re- 
ferving the quotient. 

From twice the perpetuity fubtract the referved quotient, 
and multiply the remainder by the perpetuity increafed by 
unity. '1 nis laft produdt divided by twice the expedtation 
of the youngeft life, and then fubtradted from the perpetuity, 
will be the required value. 

When twice the expedtation of the youngeft life is great¬ 
er than twice the expedtation of the oldeft life increafed by 
unity and twice the perpetuity, the referved quotient, inftead 
of being fubtradted from twice the perpetuity, muft be add¬ 
ed to it, and the fum, not the difference, multiplied by the 
v. perpetuity increafed by unity. 

Example. Let the joint lives propofed be a female life 
aged io, and a male life aged 15 ; and let the table of ob- 
fervations be the Sweden table for lives in general, and the 
rate of intereft 4 per cent. Twice the expedtations of the 
two lives are 90.14 and 83.28. 

Twice the expedtation of the oldeft life, increafed by uni¬ 
ty, and twice the perpetuity, is 134.28, which leffens by 

90.14 (twice the expedtation of the youngeft life,) leaves 

44.14 for the referved remainder. This remainder multi¬ 
plied by 24.045 (the value of an annuity certain for 83.28 
years), and the produdt divided by 83.28 (twice the expec¬ 
tation of the oldeft life), gives 12.744, the quotient to be 
referved ; which fubtradted from double the perpetuity, and 
the remainder (or 37.255) multiplied by the perpetuity in¬ 
creafed by unity (or by 26) gives 968.630, which divided 
by 90.14 (twice the expedtation of the youngeft life) and 
the quotient fubtradted from the perpetuity, vve have 14.254 
for the required value. 

The value of an annuity certain, when the number of 
years is a whole number with a fradtion added (as will be 
commonly the cafe) may be beft computed in the following 
manner. In this example the number of years is 83.28. 
The value of an annuity certain for 83 years is 24.035. 
The fame value for 84 years is 24.072. The difference be¬ 
tween thefe two values is 0.37 ; which difference multiplied 
by .28 (the fradtional part of the number of years), and the 
produdt (.0103) added to the leaft of the two values, will 
give 24.045 the value for 83.28 years. 

General Rule. Call the corredt value (fuppofed to be 
computed for any rate of intereft) the firft value. Call the 
value deduced (by the preceding problems) from the expec¬ 
tations at the fame rate of intereft, the fecond value. Call 
the value deduced from the expedtations for any other Tate 
of intereft the third value. 

Then the difference between the firft and fecond values 
added to or fubtradted from the third value, juft as the firft 
is greater or lefs than the fecond, will be the value at the 
rate of intereft for which the third value has been deduced 
from the expedtations. 

The following examples will make this per r edtly plain. 

Example I. In the two laft tables the corredt values are 
given of two joint lives among mankind at large, without 
diftinguifhing between males and females, according to the 
Sweden obfervations, reckoning intereft at 4 per cent. Let 
it be required to find from thefe values the values at 3 per 
cent, and let the ages of the joint lives be fuppofed 10 and 
10. 

The corredt value by Table IV. (reckoning intereft at 4 
fir cat.) is 16.IJ.1. The expedtation of a life aged 10 is 
45.07. The value deduced from this expedtation at 4 per 
cent . by Prob. II. is 14.539. The value deduced by the 
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fame problem from the fame expedtation at 5 per cent, is ?urvivor- 
16.808. The difference between the firft and fecond values 
is 1.602, which, added to the third value (the firft being 
greater than the fecond), makes 18.410, the value required. 

Example II. Let the value be required of a fin vie ma’ie 
life aged 10, at 3 per cent, intereft, from the corredt value at 
4 per cent■ according to the Sweden obfervations. 

Firft, or corredt value at 4 percent, (by Table III.) is 
18.674. The expedtation of a male life aged 10 is 43.94. 

The fecond value (or the value deduced from this expec¬ 
tation by Prob. I.) is 17.838. 

The third value (or the value deduced from the fame ex¬ 
pedtation at 3 per cent.) is 21.277. 

The difference between the liift and fecond is .836; 
which (fince the firft is greater than the fecund) muft he 
added to the third ; and the fum (drat is, 22.113) will be 
the value required. 

The third value at 5 per cent, is 15.286 ; and the differ¬ 
ence added to 15.286 makes 16.122 the value of a male 
life aged 10 at 5 per cent, according to the Sweden obferva¬ 
tions. The exadt value at 5 per cent, is (by Table III.) 

16.014. 

Again: The difference between 16.014 (the corredt va¬ 
lue at 5 per cent.), and 15.286 (the value at the fame in¬ 
tereft deduced from the expectation), is .728 ; which, added 
(becaufe the firft value is greater than the fecond) to 13.335 
(the value deduced at 6 per cent, from the expedtation) gives 
14.063, the value of the fame life, reckoning intereft at 6 
per cent. 

Thefe dedudtions, in the cafe of fingle lives particularly, 
are fo eafy, and give the true values fo nearly, that it will 
be fcarcely ever neceffary to calculate the exadt values (ac¬ 
cording to any given obfervations) for more than one rate 
of intereft. 

If, for inftance, the corredt values are computed at a. per 
cent, according to any obfervations, the values at 3, 34, 44, 

5, 6, 7, or 8 per cent, may be deduced from them by the 
preceding rules as occafion may require, without much la¬ 
bour or any danger of confiderable errors. The values thus 
deduced will feldom differ from the true values fo much as a 
tenth of a year’s purchafe. They will not generally differ 
more than a 20th or 30th of a year’s purchafe. In joint 
lives they will differ lets than in fingle lives, and they will 
come equally near to one another whatever the rates of in¬ 
tereft are. 

The preceding tables furnifti the means of determining the 
exadt differences between the values of annuities, as they are 
made to depend on the furvivorfhip of any male or female 
lives ; which hitherto has been a defideratum of confiderable 
confequence in the dodtrine of life-annuities. What has 
made this of confequence is chiefly the multitude of focieties 
lately eftablifhed in this and foreign countries for providing 
annuities for widows. The general rule for calculating from 
thefe tables the value of fuch annuities is the following. 

Rule. “ Find in Table III. the value of a female life at 
the age of the wife. From this value fubtradt the value in 
Table IV. of the joint continuance of two lives at the ages 
of the hufband and wife. The remainder will be the value 
in a fingle prefent payment of an annuity for the life of the 
wife, fhould fhe be left a widow. And this laft value divi¬ 
ded by the value of the joint lives increafed by unity, will 
be the value of the fame annuity in annual payments during 
the joint lives, and to commence immediately.” 

Example. Let the age of the wife be 24, and of the 
hufband 30. The value in Table III. (reckoning intereft 
at 4-per cent.) of a female life aged 24, is 17.252. The va¬ 
lue in Table IV. of two joint lives aged 24 and 30, is 
13.455, "T-ich fubtradted from 17.252 leaves 3.797, the 
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Surya, value in a Tingle prefent payment of an annuity of L. i for 
Sus. the life of the wife after the hufoand ; that is, for the life of 
the widow. The annuity, therefore, being fuppofed L. 20, 
its value in a fingle payment is 20 multiplied by 3.797, that 
is, L. 75.94. And this lad value divided by 14.455 (that 
is, by the value of the joint lives increafed by unity), gives 
5.25, the value in annual payments beginning immediately, 
and to be continued during the joint lives of an annuity of 
L. 20 to a wife aged 24 for her life, after her liufband 
aged 30. 

SURYA, the orb of the fun perfonified and adored by a 
fedt of Hindoos as a god. He feems to be the fame divinity 
with the Phoebus of Greece and Rome ; and the fedt who 
pay him particular adotation are called Sauras. Their 
poets and painters defcribe his car as drawn by feven green 
horl'es, preceded by Arun, or the Dawn, who adts as his 
charioteer, and followed by thoufands of genii worfhipping 
Afiatic Re-him and modulating his praifes. He has a multitude of 
fearches, names, and among them twelve epithets or titles, which ae- 
vol. l- p- note hj s diftindl powers in each of the twelve months ; and 
A 2 an he is believed to have defcended frequently from his car 

' in a human (hape, and to have left a race on earth, who are 

equally renowned in the Indian (lories with the Heliadai of 
Greece : it is very lingular, that his two fons called Afwinau 
or Afivinicurnarau , in the dual, fhould be confidered as twin- 
brothers, and painted like Caftor and Pollux ; but they have 
each the charadter of iEfculapius among the gods, and are 
believed to have been born of a nymph, who, in the form 
of a mare, was impregnated with the fun-beams. 

SUS, the Hog, in zoology, a genus of quadrupeds be¬ 
longing to the clafs of mammalia and order of bellua. There 
are four cutting teeth in the upper jaw, whofe points converge; 
Gmelin’s and, for the moll part, fix in the lower jaw, which Hand for- 
Ammal wards: There are two tulks in each jaw, thofe in the up- 
Kingdom, p er j aw being (hort, while thofe of the under jaw are long, 
^ err ‘ and extend out of the mouth. The fnout is prominent, 
moveable, and has the appearance of having been cut off, 
or truncated. The feet are armed with divided or cloven 
hoofs. There are fix fpecies ; the fcrofa, aethiopicus, tajaffu, 
babyruffa, porcus, and africanus. The mod remarkable are, 
1. The fcrofa , or common hog, having the body covered 
with bridles ; two large teeth above and below. In a wild 
date, of a dark brinded colour, and beneath the bridles is a 
foftfhort hair ; the ears fhort, and a little rounded. Tame : 
the ears long, fharp-pointed, and douching ; the colour ge¬ 
nerally white, fometimes mixed with other colours. In a 
tame date it is univerfal; except in the frigid zones, and in 
Kamlfchatka, where the cold is very fevere. Since its in¬ 
troduction into America by the Europeans, it abounds to 
excels in the hot and temperate parts. It is found wild in 
mod parts of Europe. In the foreds of South America 
there are vad droves, which derive their origin from the 
European kind relapfed into a date of nature ; and are 
what Mr Bancroft, in his Hidory of Guiana, deferibes as a 
particular fpecies by the name of IVarree, They cannot 
bear exceflive cold ; inhabit wooded countries j and are very 
fwift. In America they are ufeful by clearing the country 
of rattle-fnakes, which they devour without danger. 

Of all quadrupeds, the hog is the mod rude and brutal. 
The imperfections of his form feem to have an influence on 
his nature and difpofitions. All his habits are grofs ; all 
his appetites are impure; all his fenfations are confined to 
a furious lud, and a brutal gluttony. He devours indiferi- 
minately every thing that comes in his way, even his own 
grogeny the moment after their birth. This voracioufnefs 
feems to proceed from the perpetual cravings of his domach, 
which is of an immoderate fize ; and the groffnefs of his 
Vol. XVIII. 


appetites, it is probable, arifes from the Liantnefs of his Sus. 
fi-nfes of tafle and of feeling. The radenefj of the hair, Boffor.’s"**' 
the hardnefs of the (kin, and the thicknefs of the fat, : ender Natural 
thefe animals kfs fenfible to blows. Mice have been L town HiiUiy, 
to lodge upon a hog’s back, and to eat his fkin and fat. v °k t!U 
without his Blowing any marks of fenfibiiity. The other 
fenfes of the hog are very good. It is well known to the 
hunters that the wild boar hears and fmells at a greit di¬ 
dance ; for, in order to furprife him, they are oblicred to 
watch him in filence during the night, and to place them- 
felves oppofite to the wind, that he may not perceive t!, • 
fmell, which never fails to make him turn back. 

But the bog, though the mod impure and filthy of all 
quadrupeds, is yet ufeful by the very fordidnefs of us man¬ 
ners ; this alone devouring what is the refufe of all others, 
and contributing not only to remove what would be a nui- 
fance to the human race, but alfo converting the mod naufe- 
ous offals into the riched nutriment: for this reafbn its 
domach is capacious, and its gluttony exceflive : not that 
its palate is infenfible to the difference of eatables; for where 
it finds variety, it will rejedt the word with as didingu'fh- 
ing a tade as other quadrupeds. 

The parts of this animal are finely adapted to its way of 
life. As its method of feeding is by turning up the earth 
with its nofe for roots of different kinds, fo nature has given 
it a more prone form than other animals ; a drong brawny 
neck ; eyes fmall, and placed high in the head ; a long 
fnout, nofe callous and tough, and a quick fenfe of fmelling 
to trace out its food. Its intedines have a drong refern- 
blance to thofe of the human fpecies. The external form 
of its body is very unwieldy; yet, by the drength of its 
tendons, the wild boar (which is only a variety of the com¬ 
mon kind) is enabled to fly from the hunters with amazing 
agility: the back-toe on the feet of this animal prevents its 
flipping while it defeends declivities, and mud be of lingular 
ufe when purfued. Yet, notwithdanding its powers of mo¬ 
tion, it is by nature dupid, inactive, and drowfy ; much in¬ 
clined to increafe in fat, which is difpofed in a different 
manner from that of other animals, and forms a regular coat 
over the whole body. It is redlefs at a change of weather, 
and in certain high winds is fo agitated as to run violently, 
fereaming horribly at the fame time : it is fond of wallow¬ 
ing in the dirt, either to cool its furfeited body, or to de- 
droy the lice, ticks, and other infedts with which it is in- 
feded. Its difeafes generally arile from foul feeding and 
intemperance ; mealies, impodhumes, and fcrophulous com¬ 
plaints, are reckoned among them. Thefe are bed prevent¬ 
ed by keeping the animals, as the ancients drongly recom¬ 
mended, very clean in their dies; allowing them air, exer- 
cife, and a fufficiency of water. Linnteus obferves, that 
its flelli is wholefome food for athletic conftitutions, or thofe 
that ufe much exercife ; but bad for fuch as lead a fedentary 
li<e : it is, however, of mod univerfal ufe j and furnilhes 
numberlefs materials for epicurifm. 

The boar, or male of thefe creatures, is chofen with great 
care, when intended for the propagation of his fpecies ; and 
is thus employed from the age of two to live years, and 
then either fold or fatted. The males not allotted to this 
ufe are cadrated, fometimes at the age of fix weeks, and 
fometimes when they are fix months old ; and then fed to a 
great fize either for fale or for the ufe of the family. Sows 
are kept for breed generally from one year old to feven,’and 
are then fpayed and fatted. They have commonly more 
greafe on their intedines than hogs, tfhefe being fatted on 
their backs. 

As to the age of thefe animals, it is fa id that the life of 
the wild boar may be extended to twenty-five or thirty years. 

Cc Ai i- 
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Aiiitoik- fays, U>.u hogs in general live twenty years; and when fat, their bellies literally touch the ground. They Su», 

adds, that both males and females are fertile till they arrive thrive exceedingly well with us, are very prolific, and their Wr ' v -' w 

at the age ot fifteen. They can engender at the age of fielh very fine and well tailed. 

nine or twelve months ; but it is better to reftrain them till In confidering the advantages derived from thefe crea- 
they be eighteen months or two years. The firft litter of tures, it is to be oblerved, that the flefh ot all their different 
the fow is not numerous j and, when only one year old, her kinds, and at all ages, is looked upon as a very fubftantial 
pigs are weak, and even imperfedl. She may be faid to be and agreeable aliment; and of courie, in their proper feafons, 
in feafon at all times. Though full, fhe folicits the ap- the different forts of provifions thus fupplied are all of them 
proach of the male. This may be regarded as an excefs very faleable. The wild boar was efteemed a prime delicacy 
among animals; for almoft every other fpecies refufe the amongft the Romans, and the flefh of the tame was much 
male after conception. The ardour of the fow, though more in favour with our anceftors than with us ; though 
almoft perpetual, is however marked by paroxyfms and im- brawn has dill many admirers, is made in the greateft per- 
moderate movements, which always terminate by. her wal- fedlion, and confidered as a rarity peculiar to Britain, 
lowing in the mire. She, at the fame time, emits a thick Pork, though it might be wifely prohibited in fome warm 
whitifh fluid. She goes four months with young ; brings countries, is found by experience equally nutritive and fa- 
forth in the beginning of the fifth ; and foon afterwards fo- lutary here. As fuch.it furnifhes a very large proportion 
licits the male, is impregnated a fecond time, and of courfe of that food which is vended in our markets. It takes fait 
brings forth twice a-year. The wild fow, which every way better, and keeps longer, than the flefh of any other animal; 
refembles the domeftic kind, produces only once a-year. and the confumption of it is prodigious when pickled or 
This difference in fertility is probably owing to want of falted, more efpecially in the foreign garrifons and in the 
nourifhment, and the neceffity of fuckling her pigs much fea-fervice. Our bacon is differently cured, fo as tp render 

longer than the domeftic fow, which is never allowed to it acceptable to all palates ; and our hams are not at all in- 

nurfe her young above fifteen days or three weeks. Only ferior to thofe of other countries. Frefh pork fells nearly 
eight or nine of the litter are kept longer ; the reft are fold, as dear as beef; the lard brings double or triple the price ; 

In fifteen days, pigs are excellent food. the blood, the inteftines, the feet, and the tongue, are all 

As thefe creatures, though exceedingly voracious, will prepared as food. The fat of the inteftines and web, which 
feed almoft on any thing, they are bred and kept everywhere, differs from common lard, is employed for greafing axles 
and are quickly and cheaply fatted. In miry and in marfhy of wheels, and for many other purpofes. Sieves are made 
grounds (from which they are not averfe) they devour of the fkin; and brufhes, pencils, &c. of the briftles. The 
worms, frogs, fern, rufti, and fedge roots. In drier and in dung is reputed next in value to that of fheep. Mr Wor- 
woody countries, they feed on hips, haws, floes, crabs, mart, lidge'* propofes that fwine ftiould be turned into a clofe well- * Surve of 
chefnuts, acorns, &c. and on this food they will grow flefhy paled, and planted with greens, pulfe, and roots, on which Huftlndiy* 
and fat. They are a kind of natural fcavengers, will thrive they may feed, and by their trampling and their dung raife p- 171. 
on the trafh of an orchard, the outcafts of the kitchen, the a great quantity of excellent foil. Mr Mortimer f affures us . Art of 
fweepings of barns and granaries, the offals of a market, and that fome, on poor light (hallow land in Staffordfhire, fow Husbandry 
mo ft richly on the refufe of a dairy. If near the fea, they a fmall white pea, which they never reap, but turn in fo vol. i. 
will fearch the fhores for fhell-fifh; in the fields, they eat many hogs to eat them as they think they will fat; and P - 1J 7' 
grafs; and in cities and large towns they are kept in great there they lie day and night, and their dung will fo enrich 
numbers, and fupported chiefly by grains. It is evident the land, that it will bring a good fward upon it, and will 
that the facility of feeding them everywhere at a fmall ex- graze many years afterwards. Our old hufbandmen had an 
pence is a national benefit, more efpecially in a country ill opinion of this dung, as fuppofing it bred weeds, but it 
where the people are accuftomed to eat flefh daily, and will probably not obtain much credit at prefent. In fome 
could not perhaps perform their daily labour if they did not. places they wafh with hogs’ dung for want of foap ; which 
It is no lefs obfervable, that notwithstanding this facility of anfwers tolerably well, if the linen hangs long enough in the 
jceding, and the multitudes of fwine maintained, they feldom air to become thoroughly fweet. 

fail of coming to a good market. In no part of Europe is The wild boar was formerly a native of Britain as ap- 
the management of thefe creatures better underftood than pears from the laws of Hoel dda, who permitted his grand 
in Britain. The time of farrowingis adjufted to the nature huntfman to chace that animal from the middle of Novem- 
of the farm, the food it can fupply; and the number of ber to the beginning of December. William the Conque- 
pigs fold and kept are in like manner adjufted. New kinds ror punifhed with the lofs of their eyes any that were con- 
of food, more wholefome and nutritive than what were ufed viited of killing the wild boar, the flag, or the roebuck ; 

-formerly, have been introduced, fuch as turnips, carrots, and Fitz-Stephen tells us, that the vaft foreft that in his 
clover, &c. They are in moll places regularly managed time grew on the north fide of London, was the retreat of 
and clofely attended. Tuffer, many years fince, affirmed ftags, fallow-deer, wild boars, and bulls. Charles I. turned 
from his own experience, that a fow might bring as much out wild boars in the New Foreft, Hampfhire; but they 
profit as a cow. In fome counties, it is faid, a fow de- were deftroyed in the civil wars. 

pendent on a dairy hath produced, all expences dedufled, On the continent the wild boar is hunted with dogs, or 
about iol. in the fpace of a year. It may be fome fatif- killed by furprife during the night, when the moon ftfines. 
j action to the reader to know, that, on a nice calculation, As he runs flowly, leaves a ftrong odour behind him, and 
the annual profits of a fow in France are found to be be- defends himfelf againft the dogs, and often wounds them 
tween 50 and 60 livres.—In Britain, thefe animals in differ- dangeroufly, fine hunting dogs are unneceffary, and would 
e.’it counties are of very different fizes. In Leicefterlhire, have their nofe fpoiled, and acquire a habit of moving flow- 
Northamptonftiire, and Pembrokelhire, they are very large, ly by hunting him. Maftiffs, with very little training, are 
In Hampftiire, Wiltlhire, and wherever they can run in the fufficient. Theoldeft, which are known by the trail of their 
woods, and feed on mall and acorns, their flefh is firmer and feet, fhould only be attacked: A young boar of three years 
better. The Chinefe fwine are common with us : they are old is difficult to hunt down ; becaufe he runs very far with- 
slier, blacker, and their legs fhorter than ours; fo that, out flopping. But the older boars do not run far, allow 

the 
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the dogs to run near, and often flop to repel them. Du¬ 
ring the day, he commonly remains in his foil, which is in 
the moll fequeftrated part of the woods. He comes out 
in the night in queft of food. In fummer, when the grain 
is ripe, it is eafy to furprife him among the cultivated Helds, 
which he frequents every night. As foon as he is flain, 
the hunters cut off his tefticles, the odour of which is fo 
ftrong, that in a few hours it would infeff the whole fiefh. 
The i'nout of an old boar is the only part that is efteemed ; 
but every part of the callrated and young boar, not exceed¬ 
ing one year fed, makes delicate eating. The pork of the 
domeftic boar is ftill worfe than that of the wild boar ; and 
it can only be rendered fit for eating by callration and fat¬ 
tening. The ancients caflrated the young boars which 
they could carry off from their motheis, and returned them 
to the woods, where they grew fat, and their pork was 
much better than that of domeftic hogs. There are feveral 
varieties of the common hog. 

2. The athiopicus, or Ethiopian hog, with fmall tufks in 
the lower jaw, very large one9 in the upper, in old boars 
bending towards the forehead in form of a femicircle : no 
fore teeth: nofe broad, depreffed, and almofl of a horny 
hardnefs: head very large and broad : beneath each eye a 
hollow, formed ofloofe {kin, very foftand wrinkled ; under 
thefe a great lobe or wattle, lying almoll horizontal, broad, 
flat, and rounded at the end, placed fo as to intercept the 
•view of any thing below from the animal. Between thefe 
and the mouth on each fide, there is a hard callous protu¬ 
berance. The mouth is fmall: fkin dufky: briftles difpo- 
fed in fafciculi, of about five each ; longed between the ears 
and on the beginning of the back, thinly difperfed on the 
red of the back. Ears large and fharp-pointed, infide lined 
with long whitifh hairs: tail flender and flat, not reaching 
lower than the thighs, and is covered with hairs difpofed in 
fafciculi. Body longer, and legs fhorter, than in the com¬ 
mon fwine : its whole length 4 feet 9 inches; height be¬ 
fore, 2 feet 2 inches: but in a wild date, it grows to an 
enormous fize.—Thefe animals inhabit the hotted parts of 
Africa, from Senegal to Congo, alfo the ifland of Madagaf- 
car. We know little of their nature ; but they are re- 
prefsnted as very fierce and fwift, and that they will not 
breed with the domedic fow. 

3. The tajaju, pecary, or Mexican hog, with four cut¬ 
ting teeth above, and fix below': two tufks in each jaw; 
thole in the upper jaw pointing down, and little apparent 
when the mouth is fliut ; the others hid : length from nofe 
to the end of the rump about three feet: head not fo taper 
as in common fwine : ears fhort and ereff : body covered 
with bridles, dronger than thofe of the European kind, and 
more like thofe of a hedge-hog ; they are dufky, furrounded 
with rings of white ; thofe on the top of the neck and back 
are near five inches long, grow fhorter on the fides; the 
belly almod naked ; from the fhoulders to the bread is a 
band of white : no tail: on the lower part of the back is a 
gland, open at the top, difcharging a fetid ichorous liquor ; 
this has been by midake called a navel .— Inhabits the hotted 
parts of South America, and fome of the Antilles : lives in 
the foreds on the mountains: not fond of mire or marfhy 
places : lefs fat than the common hog. Thefe animals go in 
great droves. They are very fierce, and will fight doutly 
with the beads of prey : the jaguar, or American leopard, is 
their mortal enemy ; often the body of that animal is found 
with feveral of thefe hogs flain in combat. Dogs will fcarce 
attack this animal: if wounded, it will turn on the hunters. 
They feed on fruits and roots; alfo on loads and all man¬ 
ner of ferpents, which they hold with their fore-feet, and 
fkin with great dexterity. The fiefh is reckoned very good 


food ; but all writers agree that the dorfal gland rr.oft be Sne 
cut out as foon as the animal is killed, or the fiefh will be- , ||. 
come fo infedted as not to be eatable. The Indian name of 
this fpecies is paquiras, from whence feems to be derived that 
of pecary. There are more varieties of this fpecies, the 
tajajju minor and the patera. 

4. The babyrujfa, or Indian hog, with four cutting teeth 
in the upper, fix in the lower jaw; ten grinders to each 
jaw; in the lower jaw two tulks pointing towards the 
eyes, and (landing near eight inches out of their fockets ; 
from two fockets on the outfide of the upper jaw two other 
teeth, twelve inches long, bending like horns, their ends 
almofl: touching the forehead : ears fmall, eredl, fharp-point¬ 
ed : along the back are fome weak briftles; on the ted of 
the body only a fort of wool, fuch as is on the lambs: the 
tail long, ends in a tuft, and is often twifted : the body 
plump and fquare. Inhabits Buero, a fmall ifie near Am- 
boina: it is alfo found in Celebes, but neither on the con¬ 
tinent of Afia or Africa; what M. de Buffon takes for it 
is the Ethiopian boar. They are fometimes kept tame in 
the Indian ifles: live in herds: have a very quick feent: 
feed on herbs and leaves of trees ; never ravage gardens like 
other fwine: their fiefh well tailed. When purfued and 
driven to extremities, they rufh into the fea, fwim very well, 
and even dive, and pafs thus from ifle to ifle. In the forefts 
they often reft their heads, by hooking their upper tufks 
on fome bough. The tufks, from their form, are ufelefs in 
fight. 

SUSA, the ancient royal refidence of the kings of Per- 
fia, built by Darius Hyftafpis, according to Pliny ; though 
he probably only rellored it, being a very ancient city, 
founded by Tithonus father of Memnon. It was in com- 
pafs 120 ftadia, of an oblong quadrangular form, with a ci¬ 
tadel called Memnoneum. In Scripture it is called Sufan, 
the royal citadel, from the great number of lilies growing 
in that diftrict (Athentcus) ; fituate on the river Uhlai, or 
Eulseus (Daniel) : and the Spaniards call at this day a lily 
afufena (Pinedo). Sufa was the winter, as Ecbatana was 
the fummer, refidence of the kings of Perfia, (Xenophon, 

Strabo, Plutarch). Here the kings kept their treafure, 
(Herodotus.) Now called Tujler. 

SUSPENSION, in Scots law. See Law, n° clxxxv. 5, 

6, and 7. 

SUSSEX, a county of England, deriving its name from 
its fituation in refpedt of the other Saxons, and called Snj/bx, 
i. c . the country of the South Saxons, has Hampfhire on 
the weft, the Britifh channel on the fouth, Surry on the 
north, and Kent on the eaft. Its length is 65 miles, its 
breadth 30, and its circumference 170. It is divided into 
6 rapes, and thefe into 63 hundreds, in which are 342 
parifiies, of which 123 are vicarages, one city, j 6 market- 
towns, 1,140,000 acres, and about 120,00c fouls. It Gough’s 
has few good ports, though it lies along the channel lor edition of 
65 miles, which is its greateft length, ti e coaft being en- Cu - mder U 
cumbered in many places with rocks; and where it is more 
open, fuch quantities of fand are thrown upon it by the j,. r ,j 2 . 
fouth-wefl winds, and the harbours fo. choaked up, that 
they will not admit veffels of any great draught or burden. 

The county is well watered by the rivers Arun, Adar, 

Oufe, Rother, Lavant, Cuckmeer, Afliburn, and Alien, 
by which it is well fupplied with fifh, as well as from the 
fea. Hence different places of the county are fimed for 
different forts of fifh, as the Arun for mullets which enter 
it from the fea in fummer in fhoals, and by feeding upon a 
particular kind of herb become extremely delicious: Chi- 
chefter for lobfters, Selfey for Cockles, Amberly for trout, 

Pulbo rough for eels. Rye for herrings, and the county in 
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genet ul for carp. It is remarkable, that all the rivers 
a'oovementioneJ rife and fall into the fea within the county. 

The air, as well as the foil, is various in different parts of 
the country. Upon the coafl the air is aguilh, upon the 
hi 1 is and downs pleafant and wholefomc; but fomewhat 
moiil and foggy in the valleys, the foil being deep and rich, 
and the vegetation in fummer very vigorous. The downs 
in fume places are very fertile in corn and grafs; in others 
they feed great flocks of fheep, whofe flefh and wool are 
very fine ; but of the latter no inconfiderable quantity is 
c'andeftinely exported to France. In the Weald and the 
valleys the roads are very deep, efpecially in winter. In 
the north quarter are many woods, and fome forefts in other 
places; whence the king’s yards are fupplied with the largell 
and bell timber in England, befide what is made into char¬ 
coal and confumed in the iron-works; for on the eaft fide is 
plenty of iron ore, with furnaces, forges, and mills for ma¬ 
nufacturing it. The gunpowder of this county is faid to 
excel that of any other. Thofe delicious birds called wheat- 
ears are bred in this (hire ; they are no bigger than a lark, 
but alrnoft an entire lump of fat. That part now called the 
Wild or Weald of Suffex, was anciently a mere defert for 
hogs and deer, of great extent, taking in a part of Kent 
and Surry ; and was called Anderida Silva, Cold Andred, 
and Andradfzvald, from Anderida an adjoining city. This 
county is in the home-circuit and diocefe of Chichefter, 
giving title of earl to the family of Yelverton, and fends 28 
members to parliament, viz, two for the county, two for 
the city of Chichefler, and two for each of the following 
towns, Horlham, Lewes, Bramber, Eaft-Grinftead, Mid- 
hurft, Shoreham, Staining, Arundel, Haftings, Rye, Win- 
chelfea, and Seaford ; of which the four laft are cinque- 
ports. 

SUTHERLAND, one of the moft northerly counties of 
Scotland, Including Strathnavern, it borders on Caithnefs 
to the north and north-eaft, is bounded by the ocean on the 
north, the country of Affynt on the weft, Rofs on the 
fouth, and by the German fea on the eaft and fouth-eaft. It 
llretches about 70 miles in length, and 40 in breadth ; is 
generally hilly, tho’ in many parts arable ; well watered with 
lmall rivers and dreams replete with fifti, and exhibiting about 
60 lal.es, the habitation of various filh, fwans, ducks, geefe, 
See. One of the largell of thefe is Lochihin, extending 18 miles 
in length. Some of them are interfperfed with (mall verdant 
islands, which in fummer yield a very agreeable profpedh 
On the coaft are many commodious harbours, and all the 
bays fwarm with filh ; nay, the fea in this place produces 
fome valuable pearls. Sutherland affords iron-ftone, free- 
done, fime-ftone, and Hate, in abundance. Here are alfo 
quarries of marble, and mines of coal, though the people 
vie turf and peat for fuel. Lead ore, impregnated with fil- 
ver, and even fome gold, hath been found in this province, 
•together with cryftals and pebbles. 

'The air is fo temperate, and the foil fo good, that faffron 
has here been brought to perfection. Many parts of the 
•euntry are remarkably fruitful in corn, and the pafturage 
is excellent everywhere. Befides three great forells, there 
are many fmaller woods in Sutherland, abounding with deer 
and other game. On the hills are fed numerous flocks of 
{keep and black cattle ; fmall, yet fvveet and juicy. There 
is one bird peculiar to this fhire, called knag, which refem- 
bl:s a parrot, and digs its neft with its beak in the trunks 
of oaks. The northern part, called Strathnavern, and fepa- 
rated from the reft by a ridge of mountain;, is bounded on 
the north by the Deucaledonian fea, on the weft by the channel 
called the Minch, on the eaft by Caithnefs, and on the fouth by 
Affynt, The length of it, from eaft fo v.eft, amounts to 34 
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miles: but the breadth from north to fouth does not exceed 
12 in fome places. It is very hilly ; and the mountains are 
fo high, that the fnow remains on the tops of them till mid- 
fummer. It is watered by Navern, from whence it derives 
its name? as this difhidt gives a title to the eldeft fon of 
the earl of Sutherland. Here are feverul woods, frequented 
by deer and other game, which the people take great de¬ 
light in hunting. Iron mines have been worked in fome 
places, but to no great advantage. Strathnavern has many 
frelh water lakes or lochs ; the chief of which are Loch Na¬ 
vern and Loch Lyel: there are feveral iflands on the north* 
ern coaft ; and in various parts of the country we fee monu¬ 
ments of victories obtained over the Danes or other foreign 
invaders. Sutherland boafts offome towns, and a great ma¬ 
ny villages. The people are numerous, hardy, bold, and 
enterprising; courteous to ftrangers; cheerful, open, frugal, 
and induftrious. They, as well as their neighbours of 
Caithnefs, fpeak the language, and wear the garb, uled in 
the Lowlands of Scotland. They carry on a confiderable 
falmon-fifhery. They drive a traffic with their black cattle, 
fheep, and horfes, at the neighbouring fairs; but export 
their corn, barley, fait, coal, falmon, falted beef, butter, 
cheefe, wool-fkins, bides, and tallow. Here are provifions 
ct all forts in plenty ; and fo cheap through all this country, 
that a gentleman may keep houfe and live much more fomp- 
tuoufly for 2001. a-year than he can live for three times the 
money in the fouth of England. 

SUTLER, in war, one who follows the army, and fur- 
nifhes the troops with provifion. Sutlers pitch their tents, 
or build their huts, in the rear of each regiment, and about 
head-quarters. 

SUTRIUM (anc. geog.), a famous city, and an ancient 
colony of the Romans, the key of Etruria: founded about 
feven years after the taking of Rome by the Gauls (Vel¬ 
leius). Now Sutri in St Peter’s patrimony, on the river Poz- 
zolo j furrounded on every fide with rocks, 24 miles to the 
north-weft of Rome. 

SUTTON (Samuel), was born at Alfretton in Derby- 
fhire, and going into the army ferved under the duke of 
Marlborough in Queen Anne’s wars with great credit. He 
afterwards came to London, commenced brewer, and kept 
a coffee-houfe in Alderfgate-ftreet, which was well frequent¬ 
ed by the learned men of that time, by whom Mr Sutton 
was much refpected, as a man of ftrong natural parts and 
uncultivated genius. About the year 1740 he fchemed a 
very Ample and natural method for extracting the foul air 
from the wells of fhips, by pipes communicating with the 
fire-places of the coppers ; which operated as long as any fire 
was kept burning for the fhip’s nfe. He took out a patent 
in 1744, to fecure the profits of his invention; and died 
about the year 1752. 

Sutton's Air pipes. See. Air pipes. 

SUTURE, in anatomy, a kind of articulation peculiar 
to the cranium or fkull. See Anatomy, Part I. Sedt. ii. 

pajjim. 

Suture, in forgery, a method of uniting the lips of 
wounds together. See Surgery. 

SWABBER, an inferior officer on board fhips cf war, 
whofe employment it is to fee that the decks are kept clean 
and neat. 

SWABIA. SeeSuABiA. 

SWALLOW, in natural hiftory, is claffed under the 
genus of Hirundo, under which article the different fpecies x 
have been already deferibed. Concerning this bird, one cu- Qncftioj), 
rious queftion, however, ftill remains to be difeuffed, What Whatbe- 
becomes of it in the winter? Upon this fubjedt there are c °mts 
three opinion?. Some fay that it migrates to a warmer cli- 


mate 


> ■winter ? 
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Swallow, mate; fome, that it retires to hollow trees and caverns, 
w here it lies in a torpid date ; and others have aOiimeu, that 
it lies in the fame Hate in the bottom of lakes and under the 
ice. The firft opinion is fupported by Marfigli, Ray, Wil¬ 
loughby, Catelby, Reaumur, Adanfon, Buffon &c. The 
firft and fecond opinion are both adopted by Pennant and 
White. The third is fanffioned by Schaeffer, Hevelius, 
Derham, Klein, Ellis, Linnteus, Kalm; and the fecond and 
third have been ftrongly defended by the honourable Daines 
Barrington. 

Though we cannot help giving a preference to that opi¬ 
nion which appears the molt probable, yet we do not think 
that any one of them is eftablifhed upon luch evidence as fo 
curious a fubjeff requires, and as the advanced date of na¬ 
tural hidory would lead us to expeff. We fhall therefore 
ftate the arguments upon which each opinion is founded as 
fairly and diftinffly as we can, and as often as poffible in the 
very words of their refpeffive advocates. By doing fo, we 
fhall place the whole fubjeff before the eyes of our readers, 
who will thus have an opportunity of examining it atten¬ 
tively, and of making fuch obfervations and experiments as 
% may lead to the truth. 

Firft opi- Thofe who affert that the fwallow migrates to a warmer 
uion ftuted country in winter, argue in this manner : That many birds 
that they migrate, is a faff fully proved by the obfervations of natu- 
nugrate to ra l hidorians (fee Migration ). Is it not more probable, 
mates. C * therefore, that fwallows, which difappear regularly every 
feafon, retire to fome other country, than that they lie in a 
ftate of torpor in caverns or lakes? But this opinion does 
not reft on probability, it is founded on faffs. 

We oiten fee them colleffed in great flocks on churches, 
rocks, and trees, about the time when they annually difap¬ 
pear. The direffion of their flight has been obferved to be 
Natural l'outhward. Mr White, the ingenious hiftorian of Sel- 
Hiftory of borne, travelling near the coaft of the Britifh Channel one 
Sclborne, morning early, law a flock of fwallows take their departure. 
P'^ 4 * At the beginning of his journey he was environed with a 
thick fog ; but on a large wild heath the mill began to 
break, and difcovered to him numberlefs fwallows, cluftered 
on the Handing bufhes, as if they had roofted there : as foon 
as the fun burlt out, they were inftantly on wing, and with 
an eafy and placid flight proceeded towards the fea. Af¬ 
ter this he faw no more flocks, only now and then a ftrag- 

S ler - 

Mr Lafkey of Exeter obferved attentively the direffion 
which a flock of fwallows took in the autumn of 1793. On 
the 22d of September about feven o’clock in the morning, the 
wind being eafterly, accompanied with a cold drizzling rain, 
Mr Lafkey’s houfe was entirely covered with hcufe-fwallows. 
At intervals large flocks arrived and joined the main body, 
and at their arrival an unufual chirping commenced. The 
appearance of the whole company was fo lethargic, that he 
Gent.Mag. found it an eafy matter to catch a confiderable number of 
for 1796. them, which he kept in a room all that day. By heating 
the room they all revived : he opened four of them, and 
found their ftotnachs quite full. The main body occupied 
the houfe top all day, except for two hours. About half 
an hour after nine on the morning of the 23d, there was a 
great commotion, with very loud chirping, and within a few; 
minutes after, the whole multitude took their flight, in a di¬ 
rect fouth-eaft direffion, having afcended to a great height 
in the atmofphere. He let go the birds which he had 
caught, at certain intervals till four o’clock, and they all 
flew toward the fame quarter. 

Not only has the direffion of their flight been obferved, 
'but they have alfo been found on their paffage at a 
great diftance from land. Mr Adanfon informs us, that 
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about 50 leagues from the coaft of Senegal four fwal- Swallow, 
lows fettled upon the fhip on the 6th of Offober ; that 
thefe birds were taken; and that he knew them to be 
Euiopean fwallows, which, he conjeffures, were return¬ 
ing to the coaft of Africa. Sir Charles Wager’s autho¬ 
rity may alfo be appealed to: “ Returning home (fays 
he) in the fpring of the year, as I came into foundmgs in 
our channel, a great flock of fwaliows came and fettled on 
all my rigging : every rope was covered, they hung on 
one another like a fwarm of bees ; the decks and carving 
were filled with them. They feemed almoft famifhed and 
fpent, and were only feathers and bones; but, being recruit¬ 
ed with a night’s reft, took their flight in the morning.” 

This vaft fatigue proves that their journey mull have been 
very great, confidering the amazing fwiftnefs of thefe birds : 
in all probability they had croffed the Atlantic ocean, and 
were returning from the fhores of Senegal, or other pairs 
of Africa ; fo that this account from that moft able and. 
honeft feaman, confirms the later information of Mr Adan ¬ 
fon. 

Mr Kalm, who is an advocate for the opinion that fvval- 
lows lie immerfed in lakes during the winter, acknowledges, 
that in crofting the Atlantic from Europe a fwallow light¬ 
ed on the fhip on the 2d September, when it had paired on¬ 
ly two-thirds of the ocean. Since, therefore, fwallows have 
been feen affembled in great flocks in autumn flying off in 
company towards fouthern climes, fince they have been 
found both in their paffage from Europe and returning 
again, can there be any doubt of their annual migration ? 

—For Mr Barrington’s objeffions to this opinion, fee Mi¬ 
gration, p, 5. 

The fecond notion (fays Mr Pennant) has great antiqui¬ 
ty on its fide. Ariftotle and Pliny give it as their belief, 
that fwallows do not remove very far from their fummer ha¬ 
bitation, but winter in the hollows of rocks, and during that 
time lofe their feathers. The former part of their opinion 
has been adopted by feveral ingenious men ; and of late fe- 
veral proofs have been brought of fome fpecies, at leaft, ha¬ 
ving been difcovered in a torpid ftate. Mr Collinfon fa 
voured 11s with the evidence of three gentlemen, eye-witneffes 
to numbers of faod martins being drawn out of a cliff on the 
Rhine, in the month of March 1762. And the honourable 
Daines Barrington communicated to its the following faff, 
on the authority of the late Lord Belhaven, That numbers 
of fwallows have been found in old dry walls and in land- 
hills near his Lordlhip’s feat in Eaft Lothian ; not once on¬ 
ly, but from year to year; and that when they were expo- 
fed to the warmth of a fire, they revived. We have alfo heard 
of the fame annual difeoveries, near Morpeth in Northumber¬ 
land, but cannot fpeak of them with the fame affurance as 
the two former : neither in the two laft inltancesare wecer- 
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tain of the particular fpecies. 

“ Other witodies crowd on us to prove the refidence of 
thofe birds in a torpid ftate during the feveie feafon. Firft, 

In the chalky cliffs of Suffex ; ?.s was feen on the fail of a 
great fragment feme years ago. Secondly, In a decayed 
hollow tree that war, cut down, near Dolgclli, in Merio- 
nethlhire. Thirdly, In a cliff near Whitby, Yorklhire j 
w here, on digging out a fox, whole bufhels of fwallows were 
found in a terpid condition. And, laftly. The reverend 
Mr Conway of Sychton, Flintfnire, was fo obliging as to 
communicate the following faff : A few years ago, on look¬ 
ing down an old lead mine in that country, he obferved num¬ 
bers of fwallows clinging to the timbers of the fhaft, feem- 
inglyrjeep; and on flinging fome gravel on them, they juft 
moved, but never attempted to fly or change their place t *' 
this was between All Saints and Ch;;ftmas, 


“ Thefe 
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,N"-jiiow. “ Thefe are doubtlefs the lurking places of the later 
hatches, or of thofe young birds which are incapable of di- 
ftant migrations. There they continue infenfible and rigid ; 
but like flies may fometimes be reanimated by an unfeafon- 
able hot day in the midft of winter: for very near Chrift- 
mas a few appeared on the moulding of a window of Mer¬ 
ton college, Oxford, in a remarkably warm nook, which 
prematurely fet their blood in motion, having the fame ef- 
fed as laying them before a fire at the fame time of year. 
Others have been known to make this premature appear¬ 
ance ; but as foon as the cold natural to the feafon returns, 
they withdraw again to their former retreats. 

“ The above are circumftances we cannot but affent to, 
though feemingly contradiflory to the common courfe of 
nature in regard to other birds. We muft, therefore, di¬ 
vide our belief relating to thefe two fo different opinions ; 
and conclude, that one part of the fwallow tribe migrate, 
and that others have their winter-quarters near home. If 
it fhould be demanded, why fwallows alone are found in a 
torpid date, and not the other many fpecies of foft-billed 
birds, which likewife difappear about the fame time ? rea- 
4 Ions might be afiGgned 

Third opi- The third opinion we fh all ftate and fupport in the words 
nion, that of Mr Kalm. “ Natural hiftory (fays he), as all other hi- 
iome lie ftories, depends not always upon the intrinfic degree of pro- 
j'edhj'wa lability, but upon fads founded on the teflimony of people 
ter . ‘ of noted veracity.—Swallows are feldom feen finking down 
into the water; fwallows have not fuch organs as frogs or 
lizards, which are torpid during winter; ergo, fwallows live 
not, and cannot live, under water.—This way of arguing, 
I believe, would carry us, in a great many cafes, too far : 
for though it is not clear to every one, it may however be 
true ; and lizards and frogs are animals of a clafs widely dif¬ 
ferent from that of birds, and muft therefore of courfe have 
a different ftrudure ; hence it is they are claffed feparately. 
The bear and the marmot are in winter in a torpid ftate, 
and have, however, not fuch organs as lizards and frogs ; 
and nobody doubts of their being, during fome timfe, in the 
moft rigid climates, in a torpid ftate : for the Alpine na¬ 
tions hunt the marmots frequently by digging their holes 
up ; and find them fo torpid, that they cut their throats, 
without their reviving or giving the leaft flgn of life during 
the operation; but when the torpid marmot is brought into 
a warm room, and placed before the fire, it revives from its 
lethargy. The queftion muft therefore be decided by fads ; 
nor are thefe wanting here. Dr Walierius, the celebrated 
Swedifh chemift, informs us, That he has feen, more than 
once, fwallows affembling on a reed, till they were all im- 
merfed and went to the bottom ; this being preceded by a 
dirge of a quarter of an hour’s length. He attefts likewife, 
that he had feen a fwallow caught during winter out of a 
lake with a net, drawn, as is common in northern countries, 
under the ice ; this bird was brought into a warm room, re¬ 
vived, fluttered about, and foon after died. 

“ Mr Klein applied to many farmers-general of the 
king of Pruffia’s domains, who had great lakes in their di- 
ftrids, the fifhery in them being a part of the revenue. In 
winter the filhery thereon is the moft confiderable under the 
ice, with nets fpreading more than 200 or 300 fathoms, and 
they are often wound by fcrevrs and engines on account of 
their weight. All the people that were queftioned made af¬ 
fidavits upon oath before the magiftrates. Firft, The mo¬ 
ther of the coantefs Lehndorf faid, that fhe had feen a bun¬ 
dle of fwallows brought from the Friflie-Haff (a lake com¬ 
municating with the Baltic at Pillaw), which, when brought 
into a moderately warm room, revived and fluttered* about. 
Secondly, Count Schileben gave an inftrument on ftamped 


paper, importing, that by fiffiing on the lake belonging to Swallow, 
his eftate of Gerdauen in winter, he faw feveral fwallows 
caught in the net, one of which he took up in his hand, 
brought it into a warm room, where it lay about an hour, 
when it began to ftir, and half an hour after, it flew about in 
the room. Thirdly, Farmer general (Amtman) Witkou- 
fki made affidavit, that, in the year 1740, three fwallows 
were brought up with the net in the great pond at Didlac- 
ken; in the year 1741 he got two fwallows from another 
part of the pond, and took them home (they being all 
caught in his prefence) ; after an hour’s fpace they revived 
all in a warm room, fluttered about, and died in three hours 
after. Fourthly, Amtman Bonke fays, that having had the 
eftate of Klefkow in farm, he had feen nine fwallows brought 
up in the net from under the ice, all which he took into a 
warm room, where he diftindly obferved how they gradual¬ 
ly revived; but a few hours after they all died. Another 
time his people got likewife fome fwallows in a net, but 
he ordered them to be again thrown into the water. Fifth¬ 
ly, Andrew Rutta, a matter fifherman at Oletlko, made af¬ 
fidavit, in 1747, that 22 years ago, two fwallows were 
taken up by him in a net, under the ice, and, being brought 
into a warm room, they flew about. Sixthly, Jacob Ko- 
fiulo, a matter fi/herman at Stradauen, made affidavit, that, 
in 1736, he brought up in winter, in a net, from under the 
ice of the lake at Rafki, a feemingly dead fwallow', which re¬ 
vived in half an hour’s time in a warm room ; and he faw, in 
a quarter of an hour after, the bird grow weaker, and foon 
after dying. Seventhly, I can reckon myfelf (fays our au¬ 
thor) among the eye-witneifes of this paradox of natural hi¬ 
ftory. In the year 1735, being a little boy, I faw feveral 
fwallows brought in winter by the fifhermen from the river 
Viftula to my father’s houfe; where two of them were 
brought into a warm room, revived, and flew about. I faw 
them feyeral times fettling on the warm ftove (which the 
northern nations have in their looms); and I recoiled well, 
that the fame forenoon they died, and I had them, wffien 
dead, in my hand. In the year 1754, after the death of 
my uncle Godefroy Wolf, captain in the Polifh regiment of 
foot-guards, being myfelf one of his heirs, I adminiftered 
for my co-heirs feveral eftates called the Starofly of Difchau , 
in Polifh Pruffia, which my late uncle farmed under the 
king. In January, the lake of Lyblhaw, belonging to 
thele eftates, being covered with ice, I ordered the fifli- 
ermen to fifh therein, and in my prefence feveral fwallows 
were taken, which the fifhermen threw in again; but one I 
took up to myfelf, brought it home, which was five miles 
from thence, and it revived, but died about an hour after its 
reviving. 

“ Thefe are fads attefted by people of the higheft qua¬ 
lity, by fome in public offices, and by others who, though 
of a low rank, however,' made thefe affidavits upon oath. It 
is impoffible to fuppofe indifcriminately that they were 
prompted, by views of intereft, to affert as a fad a thing 
which had no truth in it. It is therefore highly probable, 
or rather inconteftably true, that fwallows retire in the 
northern countries, during winter, into the water, and flay 
there in a torpid ftate till the return of warmth revives 
them again in fpring. The queftion therefore, I believe, 
ought for the future to be thus ftated: The fwallows in 
Spain, Italy, France, and perhaps lome from England, re¬ 
move to warmer climates; fome Engliffi ones, and fome in 
Germany and other mild countries, retire into clefts and 
holes in rocks, and remain there in a torpid ftate. In the 
colder northern countries the fwallows immerfe in the fea, 
in lakes, and rivers; andremair) in a torpid ftate, under ice, 
during winter. There are ftillfome objections to this latter 
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callow, affertion, which we muft remove. It is laid, Why do not 
rapacious filli, and aquatic quadrupeds and bird,, devour 
thefe fwallows ? The anfwer is obvious, fwallows choofe on¬ 
ly fuch places in the water for their winter-retreat as are 
near reeds and ruihes; fo that finking down there between 
them and their roots, they are by them fecured againil the 
rapacioufnefs of their enemies. But others objedt, Why 
are not thefe birds caught in fuch frelh waters as are conti¬ 
nually haraffed by nets ? I believe the fame anfwer which 
has been made to the firft objedtion will ferve for this like- 
wife. Fifhermen take care to keep off with their nets from 
places filled with reeds and ruihes, for fear of entangling and 
tearing their net; and thus the fituation of fwallows under 
water, is the reafon that they are feldom difturbed in their 
filent winter-retreats. What confirms this opinion dill 
more is, that fwallows were never caught in Pruffia according 
to the abovementioned affidavits, but with thofe parts of 
the net which palled near to the reeds and ruihes ; and fome- 
times the fwallows were yet fattened with their feet to a 
reed, when they were drawn up by the net. As to the ar¬ 
gument taken from their being fo long under water with¬ 
out corruption, I believe there is a real difference between 
animals fuffocated in water and animals being torpid there¬ 
in. We have examples of things being a long time un¬ 
der water ; to which we may add the intenfe cold of thefe 
nothern regions, which preferves them. Who would have 
thought that fnails and polypes might be differed, and 
could reproduce the parts fevered from their bodies, if it 
was not a fadt ? Natural hiftory ought to be ftudied as a 
colledlion of iadls, not as <he hitlory of our gueffes or opi¬ 
nions. Nature varies in an infinite manner ; and Providence 
has diverttfied the initindt of animals and their economy, and 
adapted it to the various ieafons and climates.” 

With Mr Kaim’s concluding obfervations we heartily 
ion ought concur. Natural hiftory ought to be itudied as a colledtion 

1 be d «- of fadts 
smmed, 


. 5 
his que- 


and it was from this very notion that we have 


ftated the abovementioned 


<f expcri- 
icnt. 


ter s expe¬ 
riment in¬ 
genious, 


.Icntlo 

nan’s Ma¬ 
rine, 
day 1796. 


But 


'/ 

: not 
. deci five 
with re- 
fpcdt 


ot b rea UJC dUU vcuicm .iuiicu opinions fo fully 9 nnd brought 

ining, but together the fadls which the belt advocates for each opinion 
have judged molt proper for fupporting them. We are 
fenlible of the great improbability of the third opinion, and 
know that many arguments have been ufed to prove its ab- 
furdity : fuch as thefe, The lwallow is lighter than water, 
and therefore cannot fink ; if it moults at all, it muft moult 
under water during its torpid (late, which is very improba¬ 
ble ; there is no initance of land animals living fo long under 
water without refpiration. Many OLher arguments of the 
fame fort have been advanced, and certainly afford a ihort 
way of deciding the queftion ; but unlefs they were fuf- 
ficient to .prove the immeriion of fwallows a , hyfical im- 
poffibility, they are of no force when oppofed to the evi¬ 
dence of teftimony, if there be no caufe te fufpect the wit- 
neifes of inaccuracy or deftgn. The true way to refute fuch 
an opinion is by accurate obfervation and experiment. We 
have not heard of any accurate inquiries being made by 
philofophers in thofe northern countries where fwallows are 
faid to pafs the winter under water. The count de Buffon, 
indeed, ihut up fome fwallows in an ice-houfe by way of ex¬ 
periment, which died in a few days ; but as he does not tell 
us what precautions he took to make the experiment fuc- 
ceed, it is not intit’ed to any attention. 

Mr John Hunter made a very judicious experiment on 
the banks of the Thames, which is deferibed by a corre- 
fpondent in the Gentleman’s Magazine, who afferts that he 
had it from Mr Hunter himfelf. 

One year in the month of September, he prepared a rorm, 
with every accommodation and convenience which he could 
contrive, to ferve as a dormitory for fwallows, if they were 
difpofed to deep in winter. He placed in the centre a large 


tub of water with twigs and reeds, See. which reached to Swal low. ^ 
the bottom. In the corners of the loom he contrived ar- 6 
tificial caverns and holes, into which they mignt retire ; and Mr Hun- 
he laid on the floor, or lufpended in the air, different lengths 
of old wooden pipes, which had formerly been employed in 
conveying the water through the ftreets, dec. 

When the receptacle was rendered as complete as poffible, 
he then engaged fome watermen to take by night a large 
quantity of the fwallows that hung upon the reeds in the 
Thames about the time of their departure. They brought 
him, in a hamper, a confiderable number ; and had fo nice¬ 
ly hit the time of their capture, that on the very day fol¬ 
lowing there were none to be feen. 

He put the fwallows into the room fo prepared, where 
they continued to fly about, and occaiionally perch on the 
twigs, &c. But not one ever retired into the water, the 
caverns, holes, or wooden pipes, or (hewed the lead difpo- 
fition to grow torpid, &c. In this fituation he let them re¬ 
main till they all died but one. This, appearing to retain 
fome vigour, was fet at liberty; when it mounted out of 
fight, and flew away. All the birds lay dead fcattered 
about the room ; but not one was found aileep or torpio, 
or had, if the correfpor.dent remembers, fo much as crept 
into any of the receptacles he had fo provided. 

This experiment was ingenious, and ceitainlv does render 
the dodtrine of immeriion much more improbable ; but it 
is not deciiive ; for it may (till be urged by the advocates 
for that dodtrine, as Mr Kalrn has done, that it may only northern 
be in the colder countries where fwallows retire into the climates, 
water. We formerly faid that none of the three opinions 
are fupported by fuch evidence as to fatisfy the mind com¬ 
pletely. Opinions which relpedt events which happen every 
year ought to be continued by a great number of obferva¬ 
tions and not by a few initances divefted of almost all their 
concomitant circumftances. Can no better proofs be brought, 
to prove the migration of fwallows than thofe of Adanfon 
and Sir Charles Wager, or the circumftances mentioned by 
Mr White and Mr Laikey refpedling their difappearing ? 

We ought not merely to know that fome fwallows have 
taken a foutherlv flight in autumn, that fome have been 
found at a great diflance from land in the fpring, or in har- 
veft ; but we ought to know to what countries they adtual- 
ly retire. Before we can reft fathfied, too, that it is a ge¬ 
neral fadt that fwallows remain in a torpid ftate during 
winter, either in caverns or in the bottom of lakes, &c. wc 
muft have more proofs ; we muft know what fpeciesof (wal¬ 
lows they are faid to be, in what countries this event takes 
place, and feveral ether circumftances of the fame kind. g 

We cannot help being of opinion that much remains to Many 
be done in order properly to afeertain what becomes of the things yet 
fwallows in Europe during winter. It would be neceifary, remain to 
in the firft place, to know accurately what are the countries be done in 
in which fwallows are found. 2. Do they remain viiible j 1 * 
the whole year p or, ir they difappear, at w.iat leafon does p 

this happen, and when do they appear again : 3. Do they 
ever appear while a ftrong north wind blows, or do they only 
come in great numbers with a fouth wind ? We will cinle.t-' 
vour to anfwer fome of thefe queftions in part; but mult re¬ 
gret, that all the information on this fubjedt which we have 
been able to cull from the heft writers in natural hiftory is 
very i'cam y; and we merely give it by way of fpecimen, 
hoping that future obfervations will focn render it more 
complete. 

There are five fpecies which vifit Tr'tain during the 
fummer mouths; the common or chimney f wallow, the mar¬ 
tin, fand maitin, fwift, and goat-fucker. The chimney 
fwailow frequents almost evciy part of the old continent; 
being known (fays Dr Latham) from Norway to the Cape 

of 


9 

A few ini ■ 

poitant 
f:.& ftated. 



f Buffbn’s 
Natural 
Hiftory of 
Birds, 
vol. vi. 

P- 517 - 


6 w a [ 

v.tlV.v. of Icod H pc on the one fide, and from ivanttfchatkn to 
India and japan on the other. It is alfo found in all parts 
of North America, and in fevcral of the Weft Indian Iflands. 
In Europe it difappears during the winter months. It ap¬ 
pears generally a little after the vernal equinox; but rather 
earlier in the fouthern, and later in the northern latitudes. 
Ir adheres to the ufual feafons with much regularity; for 
though the months of February and March (hould be un¬ 
commonly mild, and April and May remarkably cold, it 
never deviates from its ordinary time. In the cold fpring 
of 1740 fome appeared in France before the infefts on 
which they feed had become numerous enough'to fupport 
them, and great numbers died f. In the mild and even 
warm fpring of 1774 they appeared no earlier than ufual. 
They remain in fome warm countries the whole year. Kol- 
ben affures us that this is the cafe at the Cape cf Good 
Hope; but (he fays) they are more numerous in winter. 
Some birds of this fpecies live, during winter, even in Eu¬ 
rope ; for example, on the coaft of Genoa, where they fpend 
the night in the open country on the orange fhrubs. 

2. The martins are alfo widely diffufed through the old con¬ 
tinent ; but the countries where they refide or vifit have 
not been marked by naturalifts with much attention. 3. 
The fand martins are found in every part of Europe, and 
| Ibid. 517. frequently fpend the winter in Malta J. Two birds of this 
fpecies were feen in Perigord in France, on the 27th Decem¬ 
ber 1775, when there was a foutberly wind, attended with 
|l Ibid. 484. a little rain ]|. 4. The fwift vifits the whole continent of 

Europe ; has alfo been obferved at the Cape of Good Hope, 
and in Carolina in North America. 5. The goat-fuckers are 
not very common birds, yet are widely fcattered. They 
are found in every country between Sweden and Africa: 
they are found alio in India. In April the fouth-weft wind 
brings them to Malta, and in autumn they repafs in great 
numbers. 

Tranfac- Mr Markwick of Catsfield, near Battle in S11 flex, has 
tions of the drawn up an accurate table, exprefling the day of the month 
Linna;an on w hi c h t he birds, commonly called migratory , appeared in 
fpring, and difappeared in autumn, for 16 years, from 1768 
to 1783 inclufive. The obfervations were made at Catsfield. 
From this table we ihall extrad the dates for five years, and 
add the very few obfervations which we have been able to 
colled refpeding the time when the fwallow appears and 
difappears in other countries. 
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Were tables of the fame kind made in every different 
country, particularly within the torrid zone, it would be 
eafy to' determine the queftion which we have been confi- 
1 ferine. To many, perhaps, it may not appear a matter of 
J'uch importance as to be worth the labour. We acknow- 
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ledge it to be rather a curious than an important inquiry ; 
yet it is one which muft be highly gratifying to every 
mind that can admire the wifdom of the Great Archited 
of nature. The inftind of the fwallow is indeed wonder¬ 
ful : it appears among us juft at the time when inieds be¬ 
come numerous ; and it continues with us during the hot 
weather, in order to prevent them from multiplying too 
much. It difappears when thele infeds are no longer 
troublefome. It is never found in folitude; it is the friend 
of man, and always takes up its refiaence with us that 
it may proted our honfes and our ftreets from being annoy¬ 
ed with fwarms of flies. 

SsvALLoiv-Wort, in botany. See Asclepias. 
SWAMMERDAM (John), a celebrated and learned 
natural philofopher, was the fon of John James Swammer¬ 
dam, an apothecary and famous naturalift of Amfterdam, 
and was born in 1637. His father intended him for the 
church, and with this view had him inftruded in Latin and 
Greek ; but he, thinking himfelf unequal to fo important a 
talk, prevailed with his father to confent to his applying 
himfelf to phyfic. As he was kept at home till he fhould 
be properly qualified to engage in that ftudy, he was fre¬ 
quently employed in cleaning his father’s curiofities, and 
putting every thing in its proper place. This infpired out- 
author with an early tafte for natural hiftory ; fo that, not 
content with the furvey of the curiofities his father had pur- 
chafed, he foon began to make a colledion of his own, 
which he compared with the accounts given of them by the 
beft writers. When grown up, he ferioufly attended to 
anatomical and medical ftudies; yet fpent part of the day 
and the night in difeovering, catching, and examining the 
fljing infefts proper to thofe times, not only in the province 
of Holland, but in thofe of Guelderland and Utrecht.— 
Thus initiated in natural hiftory, he went to the univerfity 
of Leyden in 1651 ; and in 1663 was admitted a candidate 
of phyfic in that univerfity. His attention being now en¬ 
gaged by anatomy, he began to confider how the parts of 
the body, prepared by difleftion, could be preferved, and 
kept in conftant order for anatomical demonftratlon; and 
herein he fucceeded, as he had done before in his nice con¬ 
trivances for diflefting and managing the minuted infefts. 
Our author afterwards made a journey into France, where he 
fpent fome time at Saumur, and where he became acquaint¬ 
ed with feveral learned men. In 16S7 he returned to Ley¬ 
den, and took his degree of Doftor of Phyfic. The next 
year the grand duke of Tufcany being in Holland in order 
to fee the curiofities of the country, came to view thofe of 
our author and his father; and on this occafion Swammer¬ 
dam made fome anatomical diffeftrons of infefts in the pre¬ 
fence of that prince, who was ftruck with admiration at our 
author’s great {kill in managing them, efpecially at his pro¬ 
ving that the future butterfly lay with all its parts neatly 
folded up in a caterpillar, by aftually removing the integu¬ 
ments that covered the former, and extricating and exhibit¬ 
ing all its parts, however minute, with incredible ingenuity, 
by means of inftruments of inconceivable finenefs. On this 
occafion the duke offered our author 12,000 florins for his 
(hare of the collection, on condition of his removing 
them himfelf into Tufcany, and coming to live at the 
court of Florence; but Swammerdam, who hated a court 
life, declined his highnefs’s propofal. In 1663, ptxblifh- 
ed a General Hiftory of Infefts. About this time, his fa¬ 
ther began to take offence at his inconfiderately neglefting 
tbe praftice of phyfic, which might have fupported him in 
affluence ; and would neither fupply him with money nor 
clothes. This reduced him to fome difficulties. In 1675 he 
publifhed his Hiftory of the Ephemeras; and his father dy¬ 
ing the fame year, left him a fortune fufficrent for his fup¬ 
port ; 
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Swan port: Buthe diJ not long furvive him, for he died in 1682. 

j Gdubius gave a tranflation of all his works from the origt- 

Swcden. na l Dutch into Latin, from which they were tranflated into 
Englilli, in folio, in 1758. The celebrated Boerhaave wrote 
his lite. 

SWAN, in ornithology. See Anas. 

SWANPAN, or Chinefe Abacus ; an inftrument for 
performing arithmetical operations, defcribed by Du ITalde 
in his Hiftory ot China. 

It is compofed of a fmall board, crofled with 10 or 12 
parallel rods or wires, each ftrung with ivory balls, which 
are lb divided by a partition in the middle, that two are on 
one fide of it, and five on the other. The two in tne up¬ 
per part Hand each for five units, and each of the five in the 
lower part for one. “ In joining and feparating thefe balls, 
they reckon much as we do with counters; but, according 
dent Mag- to our author, more expediticufly than Europeans do even 
for 1748. w ; t }j fig Ures .” This is hardly credible ; but if all the Chi- 
nefe weights and meafures be decimally divided, as by his 
very lame delcription of the fvjunpan they would appear 
to be, it is eafy to conceive how computation may be 
made by this inftrument very expeditioufly. The inftru- 
ment, too, may be fo contrived as to fuit any divifkm of 
weights and meafures, and in that form be ufeful to the 
blind ; but as we have elfewhere given defcriptions of fupe- 
rior iaftruments, for their accommodation (See Blind) it is 
needlefs to offer in this place any improvement ol the fiuan- 
pan. 

SWANEMOTE, Swainmote, or Sweinmote. See 
FoRRST-Courts, 

SWEARING. See Oath. 

SWEAT, a fenfible moillure iffuing from the pores of the 
flrins of living animals. 

The excels of it dries and weakens the body, deprives the 
humours of their watery parts, and induces the blood to an 
inflammatory and atrabiiiary difpolition. A fudden fup- 
preffion of it will equally hurt as well as a fupprelfiou of per- 
fpiration. 

SWEATING sickness, a difiirder which appeared in 
England about the year 1481, and was by foreignets called 
the Englljhfweat. It returned again in 1485 ; then in 1506 ; 
afterwards in 1517. It appeared again in 1528, or 1529, 
at which time alone it fpread itfelf to the Netherlands and 
Valangln’s Germany : a circumftance which (hews the impropriety of 
Treatife on calling it the Englljh fweat, in Latin fudor Anglicanus; be- 
Diet, &c, fides, Sennertus takes notice, that it fpread as far as Den¬ 
mark, Norway, and France. It raged again in 1548. And 
the laft return of it in London was in 1551, when it 
was fo violent as in one day to take off 120 of the inhabi¬ 
tants of Weflminfter. Some were feized abroad, and cut 
off in the road, others at home. Some when awake, others 
when faff afleep. Some died in a moment, and others 
in one, two, three, four^ortaore hours after they began to 
■fweat. aJ 'f- 

SWEDEN, one of the mofi northerly kingdoms of Eu¬ 
rope, lying between Lat. 55. 20. and 69. 30. north, and 
between 12° and 32 0 eall from London. On the fouth it 
is bounded by the Bal.ic, on the north by Daniffi Lapland, 
on the call by Mufcovy, and on the well by the mountain'. 

1 of Norway, being 800 miles in length and 350 in breadth. 
Early hr- qq le ea ,.jy hi (lory of Sweden is no lefs involved in fables 
tensin''" than that of mod other nations. Some hiltorians have pre¬ 
tended to give regular catalogues of the princes who reigned 
in Sweden in very early times : but they differ fo much 
among themfelves, that no credit can be given to them. 
However, all agree that ancient Scandinavia was firft go¬ 
verned by judges eleried for a ceitaiu time by the voice of 
the people. Among thefe temporary princes the country 
Vol. XVIII. 


was divided, until, in the year of the world 2054, accord- 
ing to fome, or 1951, according to others, Eric, or, if we 
believe Puffendcrf, Suenon was railed to the fupreme power, 
with the prerogatives of all the temporary magiftrates uni¬ 
ted in his perfon for life, or until his conduct fhould merit 
depofition. 

From this very early period till the year 1366 of the 
Chriftian era, the hiftories of Sweden prefent us with no¬ 
thing but what is common to all nations in their early pe¬ 
riods, viz. the endlefs combats and maffacres of barbarians, 
tending to no other purpofe than the effufion of blood. At i 
the time juft; mentioned, however, Albert of Mecklenburg, Albertof 
having concluded a peace between Sweden and Denmark, 
which two kingdoms had been at violent war. for fome cljl .^ d 
time before, was proclaimed king of Sweden. The peace i n 1360. 
was of ftiort duration, being broken in 1368 ; on which 
Albert entered into an offenfive and defenftve league with 
the earl of Holftein, the Jutland nobility, the dukes of Self- 
vvick, Mecklenburg, and the Hanfe-towns, againft the kings War with 
of Denmark and Norway. Albert proved very fuccefsful Denmark 
againft Waldemar king of Denmark at that time, driving and Nor- 
him entirely out of his dominions; but he himfelf was de-way. 
feated by the king of Norway, who laid (iege to his capi¬ 
tal. Soon after this, a new treaty of peace was concluded, 
by which Albert was allowed to enjoy the crown of Swe¬ 
den in peace. However, having formed a defign of render¬ 
ing himfelf abfolute, he fell under the difpleafure of his fnb- 
jeris, and Margaret of Norway was proclaimed queen of 
Sweden by the malesontents. A war immediately enfued, 
in which Albert was defeated and taken prifoner; but as Is defeated 
the princes of Mecklenburg, the earls of Holftein, and the “ nd tako ‘‘ 
Hanfe-towns, entered into a league in his favour, the war 
was fo far from being extinguifhed by this event, that it ra- ^ Norway, 
ged with more fury than ever. 

At length, in 1394, the contending parties came than 
accommodation. Albert was fet at liberty, on condition get 
that he (hould in three years furrender to Margaret all pre- ty . 
tenfions to the city of Stockholm ; and the Hanfe-towns 
engaged to pay the fum of 60,000 marks of ftlver in cafe 
of Albert’s breach of faith. Not long after this, Eric 
the fon of Albert died ; and he, having no other child, did 
not think it worth his while to contend for the kingdom 
of Sweden : he therefore acquiefced in the pretenfions of 
Margaret, and paffed the remainder of his days at Meck¬ 
lenburg. 6 

Margaret died in $415, and was fucceeded by Eric 
Pomerania. This prince’s reign was cruel and oppreffive Er ; c u 
to the laft degree. The people were ruined by taxes ; and cruel ty- 
the Danes being everywhere preferred to the offices of rant, 
power, committed the greateft cruelties. The confequence 7 
of this was a revolt; and Gharles Canutfon, grand mare- takes 
fchal of Sweden and governor ot Finland, having joined the ^j a ° e and 
malecontents, was declared commander in chief of their ar- Eric is ds^ 
my. Eric was ftow formally depofed, and commenced pi- poftd. 
rate : Canutfon was chofen regent: but beginning to op¬ 
press the people, and afpiring openly at the crown, the 
Swedes and Danes revolted ; in cofifequence of which a re¬ 
volution took place, and Chriftopher duke of Bavaria, ne¬ 
phew to Eric, was cbofea king of Denmark, Sweden, and 
Norway, in 1442. 

On the -wceffion of the new prince, complaints againft 
Canutfon were brought from all quarters ; but,- through the 
ir.tereft of his friends, he efedped the puniftiment due to 
him ; and in 1448, Chriftopher having died after a tyrannical 
reign of fomewhai more than five years, lie was raiftd to 
the throne at which he had fo long afpired. However, the 
kingdoms of Denmark and Norway reftifed to own allegi¬ 
ance to him; upon which a war immediately commenced!. 
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Sweden. In 1454 peace was concluded, and Denmark for the pre- 
fent freed from tjie Swedifh yoke. Neither did Canutfon 
long enjoy even the crown of Sweden itfelf. Having quar¬ 
relled with the arehbifliop of Upfal, the latter formed fuch 
a ftrong party that the king could not refill him. Chriftian 
king of Denmark was called to the throne of Sweden ; and in 
1459 once more united the three kingdoms. He enjoyed 
his dignity but a fhort time; for having begun to opprefs 
his fubjedls in an arbitrary manner, he was obliged to retire 
tyrant, and to Denmark. in 1463. Katil bifhop of Lincoping, who 
is driven had driven out the king, took upon himfelf the office of re¬ 
gent. Next year Chriftian returned with a powerful army 
but was defeated,. The people then thought proper to re- 
cal Canutfon : but he, on his firft acceffion, having offend- 
ed the warlike Bifhop Katil, was by him defeated, and obli¬ 
ged to renounce his right to the crown. After this the 
kingdom was rent into factions; between whom the mpft 
cruel civil wars took place, until the year 1467, when Canut¬ 
fon was again recalled, and enjoyed the kingdom, though 
not without difficulty and opposition* till his. death* which 
happened in 1470. 

The confufion in which the Siwedifh affairs, had been, fo 
long involved did not ceafe on the death of Canutfon. Chri¬ 
ftian again invaded Sweden ; but was defeated by Steen 
Sture, nephew to the late king. After this the kingdom 
feems to have remained in peace till the year 1487, when the 
Ruffians invaded Carelia, committing everywhere the great- 
eft ravages. Thefe were foon driven out: but in 1497, a 
rupture happening betwixt Sture and the fenate,. an offer 
was made of the Swedifh crown to John king of Denmark. 
This prince readily accepted the offer, and was crowned ac- 
cotdingly ; but no fooner was he feated on the throne than 
he became odious to the S-wedes, from his partiality to the 
Danes. In a fhort time he fet out for Denmark, leaving 
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crown, hut his queen, with a ftrong garrifon, in the citadel of Stock¬ 
holm. He was no fooner gone than the capital was invert¬ 
ed ; and though the queen made a noble defence, fhe was at 
laft obliged to capitulate, on condition of being allowed to 
pafs into Denmark. All the garrifon were made prifoners 
of war, and the queen herfelf was confined in a monaftery 
till the following year. 

The Swedifh affairs continued to be involved' in the fame 
dreadful confufion as we have already related, until the year 
1520, when a great revolution was effected by Guftavus 
Ericfon, a nobleman of the firft rank, who reftored the 
kingdom to its liberty, and laid the foundation of its future 
grandeur. The occafion of this great revolution was as fol¬ 
lows : In 1518, Chriftian king of Denmark invaded Swe¬ 
den, with a defign to fubdue the whole country ; but being 
defeated with great lofs by young Steen Sture, the regent 
at that time, he fet fail for Denmark.. But meeting with 
contrary winds, he made feveral defcents on the Swedifh 
coaft, which he’ ravaged with all the fury of an incenfed 
. barbarian. The inhabitants, however, bravely defended 

men, out. themfelves, and Chriftian was reduced to the utmoft diftrefs ; 

one half of his forces having perifhed with hunger, and the 
other being in the moft imminent danger by the approach 
of a rigorous winter. He then thought of a ftratagem, 
which had almoft proved fatal to the regent; for having 
invited him to a conference, at which he defigned either to 
affaffinateor take him ; prifoner, Sture was about to comply, 
ri had not the fenate, who fufpefted the plot, interpofed and 
^ctreache- prevented him. Chriftian then offered to go in perfon to 
ries off fix' Stockholm in order to confer with Sture, upon condition that 
hoftages, of ® x holHges fhould be lent in his room. This was accord- 
■whora Gu- ihgly bone ; but the wind happening then to prove favour- 
ftavus Eric- able, he fet fail for Denmark with the hoftages, of whom 
fan ra one. Guftavus. Ericfoa waa one, Next year he returned: and 
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having drawn Sture into an ambufh, the regent received a 
wound of which he died fome time after. The kingdom 
being thus left without a head, matters foon came to the 
moft defperate crifis. The army difbanded itfelf 5 and the- 
fenate, inftead of taking proper meafures to oppofe the ene¬ 
my, fpent their time in idle debates. Chriftian in the mean 
time advanced into the heart of the kingdom, deftroying 
every thing with fire and fword ; but on his arrival at 
Stragnez, be granted afufpenfion of arms, to give the peo¬ 
ple time to deliberate on their fituation, and to refledt that 
they might eafily get rid of their troubles by electing him i s c hofe» 
king. This they accordingly did ; and Chriftian proved king, and 
one of the moft bloody .tyrants that ever fat on the throne proves a 
of any kingdom. Immediately after his coronation, he gave 
grand entertainments for three days ; during- which time he y 
prejedled the diabolical defign of extirpating at once all the 
Swedilh nobility, and, thus for ever preventing the people 
from revolting, by depriving them of their proper leaders. As 
the tyrant had figned articles, by which he promifed indem¬ 
nity to all who had borne arms againft him, it became ne- 
ceflary to invent fome caufe of offence againft thofe whom 
he intended to deftroy. To accomplifti his purpofe, Gu¬ 
ftavus Trolle, formerly archbilhop of Upfal, but who had. 
been degraded from that dignity, in an oration before his 
majefty lamented the demolition of Stecka, hit, place of refi- 
dence, and the lolfts fuftained by the fee of Upfal, amount¬ 
ing to near a million of money. He then proceeded in a 
bitter accufation againft the widow and the fon-in-law of 
Sture the late regent, comprehending in the fame accufa¬ 
tion about 15 of the principal nobility, the whole fenate, and 
the burgers of Stockholm. The confequence of this was, Maffacre* 
that above 60 of the principal nobility and people of firft the nob ii- s 
rank in Sweden were hanged up as traitors. Innumerable t Y> an< f 
other cruelties were committed ; part of which are owned 
by the Danilh hiftorians, and minutely related by thofe of „ e( ft e d as. 
Sweden. At laft he departed for Demfiark, ordering gib-hepaffes 
beta to be erefted, andcaufing the peafants to be banged on along, 
them for the flighted offences, all the way as he parted along; 
and it is related of him, that at Jencoping he caufed two 
boys, one of feven and the other of nine years of age, to be 
whipped to death. -m 

This monftrous cruelty, inftead of fecuring him on the 
throne, exafperated the whole nation againft him. It has 14 
already been mentioned, that Guftavus Ericfon, or, as he is Adventures 
commonly called, Guftavus Vafa, was among the number yaf^or™* 
of the hoftages whom Chriftian had perfidioufly carried to £ u( j on , . 
Denmark in 1519. Large promifes had been made in or¬ 
der to reconcile him to Chriftian, and threats had been ufed 
for the .fame purpofe, but all in vain. Secret orders were 
given tn ftrangle him in prilon ; but the officer to whom the 
aflaffination was committed remonftrated to the king about 
the confequences of it, and prevailed on him to change the 
fentence of death into clofe confinement in the caftle of Co¬ 
penhagen. Some of the hoftages perifhed in confequence 
of the rigorous treatment they met with ; but Guftavus 
withftood all hardftiips. At laft one Banner, a Danifh no¬ 
bleman,, prevailed on the king to put him into his haads, in 
order to try whether or not he could prevail upon h,im to 
change his fentiments. The king, however, told Bhfiner, 
that he muft pay 6ooq crowns in cafe the prifoner fhould 
make his efcape. Banner generoufly affented ; and having 
brought the noble prifoner to his. fortrefs of Calo in Jut¬ 
land, foon allowed.him all the liberty he could defire, and 
otherwife heaped favours upon him. All this, however, 
could not extinguiih his remembrance of the cruelties of 
Chriftian, and the defire he had of being feryiceable to his 
country. He therefore determined to make his efcape ; He efcape* 
apd the liberty he enjoyed foon put him in a capacity of from Dear- 

mark- 
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Sweden. effcffing it. Having one day mounted his liorfe, under 
pretence of hunting as ufual in the foreft, when he got at a 
proper diftance, he changed his drefs to the habit of a pea- 
/ant; and quitting his horie, he travelled for two days on 
foot through by-paths and over mountains almofl impaf- 
fable, arriving on the third at Flenfburgh. Here no one 
was admitted without a paffport; and Guflavus dreaded 
prefenting himfelf to the governor or the officer upon guard, 
for fear of being difeovered. Happily fur him, it chan¬ 
ced to be on that feafon of the year when the merchants 
of Lower Saxony drove a confiderable trade in cattle, 
which they purchafe in Jutland. Guflavus hired himfelf 
to one of thet'e merchants; and under favour of his dif- 
guife elcaped out of the Dai.ifh territories, and arrived at 
Lubec. 

Banner was no fooner acquainted with his efcape, than 
he let out after him with the utmofl diligence, found him 
at Lubec, and reproached him witn great warmth as un¬ 
grateful and treacherous ; but he was loon appeafed by the 
•arguments urged by Gultavus, and efpecially by the promile 
he made of indemnifying him in the lots of his ranfom. 
Upon this Banner letuined, giving out that he could not 
find his priioner. Cnnflian was enraged at his efcape, ap¬ 
prehending that he might reverie all his deligns m Swe¬ 
den; and gave orders to Otho his general to make the 
flricteft fearch, and leave no means untried to arreft him. 
Gultavus applied to the regency for a lhip to convey him 
to Sweden, where he hoped he fhould be able to form a par¬ 
ty againft the Danes. He likewiie endeavoured to draw 
the regency of Lubec into his meafures ; and reafoned with 
f fo much zeal and ability, that Nicholas Gemins, fhftcon- 
Bubecover was entirely gained ; but the regency could never be 
to his fide, prevailed on to declare for a party without friends, arms, 
money, or credit. However, before his departure, the con- 
ful gave him affurame^, that if he could raife a force fuf- 
ficient to make head agaimt the enemy in the field, he 
might depend on the lei vices ot the republic, and that the 
regency wouid immediately declare for him. Guftavu, de- 
fired to be landed at Stockholm; but the captain of the 
fillip, either having leciei ordeis to the contrary, or bufmefs 
elfewhere, fleered a different count, and put him on fhore 
near Calmar; a city hitherto garrifoned by the troops of 
Chrilfina widow of the regent. In truth, the governor 
18 held this place fir his own purpul'es, and only waited to 
Hearrivcs ma ke the beft terms he couid with the Danes. When Guf- 
l C m' mar ’ lavus arrived, he made hinifelf known to him and the prin- 
withanun- cipal officers of the garrii'on, who were mollly Germans, 
favourable and his fellow-foldiers in the late administrator's army. He 
reception, flattered himfelf that his birth, his merit, and connexions, 
would immediately procure him the command. But the 
mercenary band, feeing him without troops and without at¬ 
tendants, regarded him as a delperate perfon devoted to de- 
ftrudtion, reiuied to embrace his propUals, and even threat¬ 
ened to kill or betray him, if he did not inflantly quit the 
•city. 

Difappointed in his expectations, Guflavus departed 
with great expedition ; and hi' arrival being now publicly 
known, he was again forced to have recourfe to his peafant’s 
diiguife to conceal him from the Danifh emiffanes difperfed 
ovei the country to fearch lor him. In a waggon loaded 
with hay he palled through every quarter of the Danifh 
T9 army and at lalt repaired to an old family caftle in Su- 
tid friends dermania. From hence he wrote to his fiends, notity- 
refufe to h', s return to Sweden, and befeeching them to aifemble 

aflift him. t ' ne ;, / orces i n order to break through the enemy’s army 

into Stockholm, at that time tnfieged; but they, too, 
refufed. to embark in fo hazardous and defperate an at¬ 
tempt. 


Guflavus next applied himfelf to the peafants: but they Sweden, 
anfwered, that they enjoyed fait and herrings under the 20 
government of the king of Denmark ; and that any attempts Applies in 
to bring about a revolution would be attended with certain vain t0 ^ 
ruin, without the profpedt of bettering their condition ; P calalir ' 
for peafants they were, and peafants they fhould remain, 
whoever was king. At length, after feveral vain attempts 
to throw himfelf into Stockholm, afier that city was fur- 
rendered to the king, after the horrid maffacre of the fenate, 
and after running a tboufand dangers, and undergoing hard- 
fhips and fatigues hardly to be fupported by human nature, 
he formed the refolution of trying the courage and affedlion 
of the Daiecarlians. While he was in the deepefl obfeurity, 
and plunged in almofl unfurmountable adverfity, he never 
reiinquifhed his defigns nor his hopes. The news of the 
maffacre had, however, very near funk him into defpon- 
dency, as thereby he l ift all his friends, relations, and con¬ 
nections, and indeed almofl every profped of lafety to him- 
f'elt or deliverance to his country. It was this that infpired 
the thought ot going to Dalecarlia, where he might live with 
more fecurity in the high mountains and thick woods of that 
country, it he fhould fail in the attempt of exciting the inha¬ 
bitants to revolt, 2I 

Attended by a peafant, to whom he was known, he Arrives in 
travelled in difguife through SuJermania, Nericia, and Dulecarlia, 
Weitermania, and, after a laborious and painful journey, * sro . bbe ^, 
arrived in the mountains of Dalecarlia. Scarce had he and obliged 
finifheu his journey, when he found himfelf deferted by to work in 
his companion and guide, who carried off with him all the the mines, 
money he provided for his fubfiflence. Thus forlorn, 
deltitute, half ttarved, he entered among the miners, ai d 
wrought like a {lave under ground, without relinquifhing 
his hopes of one day afeending the throne of Sweden. His 
whole profpedt for the prelent was to live concealed, and 
gam a maintenance, until fortune fhould effedt fomething %% 
in his favour ; nor was it long before this happened. A Is difeovetv 
woman in the mines perceived, under the habit of a pea- edandrc * 
fant, that the collar of his fhirt was embroidered. This cir- !lcved * 
cumltance excited curioiity; and the graces of his perfon 
and convention, which had fomething in them to attradl 
the notice of the meanefl of the vulgar, afforded room for 
fufpicion that he was fome perfon of quality in difguife, 
forced by the tyranny of the government to feek fhelter in 
thefe remote parts. The flory came to the ears of a neigh¬ 
bouring gentleman, who immediately went to the mines to 
offer his piotecti. n to the unfortunate flrangcr; and was 
afloniilied ou recognizing the features of Guflavus, whofe 
acquaintance he had been at the univerfity of Upfal. 

Touched with compaffion at the deplorable fituation of fo 
diflinguifhed a nobleman, he could fcarce refrain from tears; 
but however had prefence of mind enough not to make the 
difcovery. At night he fent for Guflavus, made him an offer 
of his houfe, and gave him the ftrongeft affurances of lfs 
friendlhip and protedhon. He told him, be would meet with 
better accommodations, and as much fecurity as in the 
mines ; and that, fhould he chance to be difeovered, he would, 
with all his friends and vaffals, take arms in his defence. 

This offer was embraced by Guflavus with joy, and he 
remained for fome time at his friend’s houfe; but finding 
it impolfible to induce him to take part in his defigns, he 
quitted him, and fled to one Peterfon, a gentleman whom 
he had formerly known in the fervice. By him he was re¬ 
ceived with all the appearance of kindnefs ; and, on the 
very firfl propofal made by Guflavus, offered to raife his 
vaflals. He even named the lords and peafants whom he 
pretended to have engaged in his fervice ; but in a very few 
days after, he went lecretly to a Danilh officer, and gave 
him information of what had pafled. The officer immedi- 

D d z ately 
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Sweden. ately caufed the houfe to be furrounded with foldiers, in 
'^'2.;'*^ ihch a manner that it feemed impoffihle for Guftavus to 
Has a very make his efcape. In the interval, however, lie efcaped, 
narrow ef- being warned by Peterfon’s wife of the treachery of her 
^pe from hnfhand, and by her direction fled to the houfe of a clergy- 
® ns anes * man, her friend. By him Guftavus was received with all 
the refpeCt due to his own birth and merit; and left the 
domeflic who conduced him fhonld follow the treacherous 
example of his mafter, he removed him to the church, and 
. eondu&ed him to a fmall clofet,. of which he kept the key. 

Having lived for fome time ia this manner, Guftavus began, 
to confult with his friend concerning the moft proper me¬ 
thod of putting their fchemes in execution. The prieft 
3dvifed him to apply direCtly to the peafants themfelves j 
told him that it would be proper to fpread a report, that 
the Danes were to enter Dalecarlia in order to eftablifh new 
taxes by force of arms ; and as the annual feaft of all the 
neighbouring villages was in a few days to be held, he could 
not have a more favourable opportunity : at the fame time 
he promifed to engage the principal perfons of the diocefe 
a in his intereft. 

H’scaufe Agreeable to this advice Guftavus fct out for Mbra«, 
cipoufed by where the feaft was to be held. He found the peafants 
thepcafams already informed of his defigns, and impatient to fee him.. 
9 .f E’al«c ar - Being already prepoffeiTed in his favour, they were foon 
■' !a * exoited to an enthufiafm in his caufe, and inftantly refolved 

to throw off the Danifti yoke. In this defign they were 
more confirmed by their fuperftition ; fome of their old men 
having obferved that the wind had blown from the north 
while Guftavus was fpeaking, which among them was rec¬ 
koned an infallible omen of fuccefs. - Guftavus did not 
give their ardour time to cool, but inftantly led them againft 
the governor's caftle ; which he took by affault, and put 
the garrifon to the {word. This inconftderable enterprife 
was attended with the mof; happy confequences. Great 
numbers of the peafants flocked to his ftandard ; fome of 
the gentry openly efpoufed his caufe, and others fupplied 
him with money. Cbriftian was foon acquainted with 
’'■•hat had palled;. but defpifing fuch an inconfiderable ene- 


and Baldenacker the D.aniflr governors, fled to Denmark. SweA-.v 
Chriftian received them but very coldly, apprehending that 
their flight might be prejudical to his affairs ; and in a fhort 
time the two governors were put to death, that the king 
might have an opportunity of charging them with being 
gtmty of the cruelties which they had committed by his or¬ 
der. He then fent exprefs orders to all his governors and 
officers in Finland and Sweden to maffacre the Swedilh gen¬ 
try without diftin&ion. The Swedes made reprifals by roaf- 
facring all the Danes they could find ; fo that the whole, 
country was filled with bloodflied and {laughter. 

In the mean time Guftavus had laid fiege to the towns 
of Calmar, Abo, and Stockholm ; but Norby found means 
to oblige him to raife all of them with great lofs. Gufta¬ 
vus, in revenge, laid fiege to the capital a third time, and 
petitioned the regency of Lubec for a fquadron of fnips and 
other fuccours for carrying on the fiege. This was com¬ 
plied with, but on very hard conditions, viz. that Guftavus 
ihould oblige himfelf,. in the name of the ftates, to pay 
60,000 merks of filver as the expence of the armament; 
that, until the kingdom fhould be in a condition to pay that 
firm, the Lubec merchants trading to Sweden Ihould be 
exempted from all duties on imports or exports; that all 
other nations fbould be prohibted from trading with Swe¬ 
den, and that fuch traffic fhould be deemed illicit; that 
Guftavus ftiould neither conclude a peace, nor even agree to 
a truce, with Denmark, without the concurrence of the 
regency of Lubec; and that in cafe tire republic fhould be 
attacked by Chriftian, he fhould enter Denmark at the 
head of xo.,ooq men Upon thefe hard terms did Gufta¬ 
vus obtain affiftance from the regency of Lubec; nor did’ 
his dear-bought allies prove very faithful. They did not 
indeed go over to the enemy; but in a fea-fight, where the 
Danes were entirely in the power of their enemies, they 
fuffered. them to efcape,, when their whole force might 
have been entirely deftroyed.. This treachery had well n ; gh 
ruined the affairs of Guftavus.; for Norby was now makings 
preparations effectually, to relieve Stockholm; in which he 
would probably have fucceeded : but at this critical period 


my, he fent only a flender detachment under the command 
of one Soren Norby, to affift his adherents in Dalecarlia. 

, l c x?. dnes Guftavus advanced with 5000. men, and defeated a body of 
■-fretted. Danes commanded by one Meleen ; but he was ftrenuoufly 
oppofed by the archbifhop of .Upfal, who railed numerous 
forces for king Chriftian. The fortune of Guftavus, how¬ 
ever, {till prevailed, and the archbifhop was defeated with 
great lofs. Guftavus then laid fiege to Stockholm ; but his 
force being too inconfiderable for fuch an undertaking he. 
was forced to abandon it with lofs. 

This check did not prove in any ccn-fiderable degree de¬ 
trimental to the affairs of Guftavus; the peafants from all, 
parts of the kingdom flocked to his camp, and he was joined 
16 by a reinforcement from Lubec. Chriftian, unable to fup- 

$° r [ ld piefs the revolt, wreaked his vengence on the mother and 

King Chli- Afters of Guftavus, whom he put, to death with the moft 
excruciating torments. Several other Swedifh ladies he 
caufed-to be thrown into the fea,, after having iippofed on 
them the inhuman talk of making the facks.into which they 
were to be inclofed. His barbarities ferved only to make 
Lis enemies more, refolyte. Guftav.us having affembled the 
ftates at Wadflena, he was-unanimoufly chofen regent, the 
-diet taking an oath-of fidelity to him, and promifing to affift 
-him to the utmoft. Having thus obtained the fanCtion of 
legal authority, he purfued his advantages againft the Danes. 
A body of troops appointed to throw fuccours into Stock- 
holm were totally cut in pieces ; and the regent fending 
Sbttcefsof- ferae troops in.to Finland, ftruck the Danes there with fuch 
Uv&s'hm. terror, that, die archbifhop of Upfal, together with Slahog 


news arrived that the Danes had unanimoufly revolted, and 
driven Chriftian from the throne ; and that the king had 
retired into Germany, in hopes of being reftored by the arms 
of his brother-in-law the emperor. On bearing this news, 

Norby retired with his whole fleet to the ifland of Goth, 
land, leaving but a flender garrifon in Calmar. Guftavus 
did not fail to improve this opportunity to his own advan¬ 
tage, and quickly made himfelf mafter of Calmar. .Mean 
time Stockholm continued clofely invefted ; but Guftavus 
thought proper to protraCt the fiege until he fhould get 
himfelf elected king. Having for this purpofe called a ge¬ 
neral diet, the firft ftep was to fill up the vacancy in the is- 
nate occafioned by the maflheres of Chriftian. Guftavus 
had the addrefs to get fuch nominated as were in his in¬ 
tereft and of confequence the affembiy was no fooner met, 
than a fpeeeb was made, containing the higheft encomiums 
on Guftavus, fetting forth in the ftrongeft light the many He 
eminent fervices he had done for his country, and conclu- }en j^g 0 js 
ding that the ftates would fhow themfelves equally ungrate- Sweden., 
fu] and blind to their own intereft if they did not immedi¬ 
ately eleCb him king. This propofal was acceded to by 
fuch tumultuous acclamations that it was impoffible to col¬ 
led;. the votes; fo that Guftavus himfelf acknowledged, 
that their affeCtion exceeded his merit, and was more agree¬ 
able to him than the effects of their gratitude. He was 
urged to have the ceremony of his coronation immediately 
performed ; but the king having fome defigns on the clergy, 
did not think, proper to. comply with their requeft, as be, 
would, have been obliged to take, an oath to preferve them 
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Sweden, in their rights and privileges.;—Indeed he had not been 
w long feated on the throne before he incurred the difpleafure 
Difpleafea of that body ; for having large arrears due to the army, 
.he clergy, with feveral other incumbrances, Gultavus found it neceflary 
mdfavours to raife large contributions on the clergy. On this he was 
:hcreform- accu f e d of avarice and herefy before the pope’s nuncio. 
•rineT" Guftavus took the proper methods for defending himfelf 
againft thefe accufations; and in a fliort time after fhow- 
ed a great partiality for the dodtrines of Luther, which 
by this time had been preached and received by many 
people in Sweden. This embroiled him more thaa ever 
w ith the ecclefiaftics; and it loon appeared, that either 
Gultavus mud relign his throne, or the clergy fome part of 
the power they had aifumed. Matters were-driven to ex¬ 
tremities by the kiqg’s allowing the Scriptures to be trans¬ 
lated into the Swedilh language. In 1526, the king, find¬ 
ing them entering inti a combination againft the reformifts, 
went to Upfal, and publicly declared his refolution of re¬ 
ducing the number of oppreffive and idle monks -and priefcs, 
3 ° .who, under pretence of religion, fattened on the fpoils of 
UiTpo^fh induftrious people. At laft, taking advantage of the 
religion and war between the pope and Charles V. of Spain, he declared 
eftablifhcs himfelf to be of the reformed religion,, and eftablilhed it 
Proteflant- throughout his dominions; and at the lame time, to humble 
the arrogance of the ecclefiaftics, he gave the fenators the 
precedency of them, and in many other refpefts degraded 
them from the dignities they formerly enjoyed. For fome 
time the dates-helitated at lupporting the king in his work 
of reformation; infomuch, that at lalt he threatened to re- 
fign the kingdom, which, he faid, was doomed to perpetual 
flavery either to its temporal or fpivitual tyrants. On this 
the dates came into his mea-fures, and retrenched the privi¬ 
leges of the ecclefiaftics in the manner he piopofed. Seve- 
Bilturhan- ra ^ diflurbanccs, however, enfued. An impoftor, wlit) pre- 
cc , ; n con . tended to be of the family of Sture the former regent* hav- 
fdqucncc of ing claimed the throne, the Dalecarlians revolted in his 
.Kbit. favour; but on the approach of a powerful army fenc by 
Guftavus, they fubmitted to his terms. Soon after, Luthe¬ 
ran profelTois were eftablifhed in every diocefe ; upon which 
a new rebellion enfued. At the head of this was Thure 
Johanfon, who had married die king’s filler. Several of 
the nobility joined him ; and the king of Denmark alfo ac¬ 
ceded to their caufe, thinking, by means of thefe diflur- 
bances, to reumte the three kingdoms of Sweden, Den¬ 
mark, and Norway, as they had formerly been. But Gu- 
llavus prevailed, and the rebels were obliged to take refuge 
in Denmark. A freih accident, however, had like to have 
embroiled matters worfe than before. The fubfidy granted 
to the regency of Lubec was ftill due ; and for the payment 
of it the hates granted to the king all the u kit is bells of 
the churches and monaftebes. The people were fla cked 
at the facrilege ; and the Dalecarlians again betook them- 
felves to arms. Intimidated, however, by the courage and 
vigorous conduit of the king, they again fubmitted, and 
31 were taken into favour. But tranquillity was not yet reftoreu. 
Wnfuccefs- Cliriltian having eftablifhed a powerful intereft in Norway, 
*f'Ch T' Pt once morc macle an atten, P l t0 recover hispkingdorrs, and 
* n n *' was joined by the Dalecarlians ; but being defeated by the 
Swedifh forces, he was forced to return to Norway, where, 
being obliged to capitulate with the Danifti generals, he was 
The crown kept priloner all his life. 

becomes In T 54 2 > Guftavus having happily extricated himfelf out 
hereditary, of all his troubles, prevailed on the ftates to make the crown 
34 hereditary in his family; after which he applied himfelf to 
Unfuc.cfs- t ] )e encouragement of learning and commerce. A treaty 
ulnego- wa? p el on f oot f or a marriage between his eldeft fon Eric 
1 Marriage and Elizabeth queen of England. The prince’s brother, 
rvith Queen duke Johp, went over to England^ and redded fox. fome 
Elizabeth. 


time at the court of London with great fplendour. He Sweden* _ 
returned, full of expectations of fuccefs ; but bringing with 
him no fort of proofs in writing, his father foon perceived 
that he had been the dupe of Elizabeth’s fuperior policy. 

However, at laft he allowed Prince Eric to go in perlon to 
England ; but before he could embark, the death of Gu¬ 
ftavus made him lay afide all thoughts of the voyage and 
mat riage. _ 3* 

Guftavus Vafa died in 1560, and was fucceeded by his Ceftav:.-. 
fon Eric XIV. The new king was a man pofleffed of all aud^ai. 

the exterior ornaments which give an air of dignity to the a 

perfon; but he had neither the prudence nor the penetration >ve „g all 3 
of his father.. He created the firft nobility that were ever imprude.ia.. 
known in Sweden ; which he had no fioner done than he priuos- 
quarrelled with them,by paffing fome ads which they thought 
derogatory to. their honour and dignity. The whole cour/e 
of his reign was difturbed by wars with Denmark, and de¬ 
putes with his own fubjrdts. Ln the former he was unfortu¬ 
nate, and towards the latter he behaved with the greatsft 
cruelty. At laft, by the torments of his own conference, it is 3* 
faid, he run mad. He afterwards recovered his fenfes, but 
was thereupon dethroned by his brothers; of whom Duke J 5 ceeded 
John, who had been hitherto kept prifonei by Eric, fucceed- by his bre¬ 
ed him in the kingdom. therjelu:.. 

This revolution took place in the year 1563, but with 
no great advantage to Sweden. Dffputes about religion 
between the king and bis brothers, and wars with Mufcovy, 
threw matters into the utmoft confulion. At hut prince prince si. 
Sigifmund,. the king’s fm, was chofen king of Poland gifmund 
which proved the fource of much trouble to the kingdom, chofen king- 
He was ele&ed on the following conditions, viz. That there Poland, 
fhould be a perpetual peace between the ftates ot Poland 
and Sweden ; that, on the death of his father, prince Sigif- 
mund fhould fucceed to the-throne of Sweden; that, on 
urgent occafrons, he might, with the confent of the ftates, 
return to Sweden ; that he fhould maintain, at his own ex¬ 
pence, a fleet for the fervice of Poland ; that he fhould can¬ 
cel a debt which had been long due from the crown of Po¬ 
land to Sweden; that, with the confcnt of the fta f es, he- 
fhould build five fortreffes on the frontiers of Poland ; that 
he fhould have liberty to introduce foreign foldiers into tire 
kingdom, provided he maintained them at his own expence ; 
that he fhould not make ufe of Swedifh courtfellors in Poland ; 
that he fhould have his body-guard entirely of Poles and 
Lithuanians ; and that he fhould annex to Poland that part 38’ 
of Livonia now fubjedt to Sweden. In 1590 king John Succeeds;** 
died ; and as Sigifmund. was at a diftance, every thing fell 
into the utmoft confufion : the trealury was plundered, and 
the wardrobe quite fpoiled, before even duke Charles couhl 
come to Stockholm to take the adminiftration into his hands 
until king Sigifmund fhould return.. This, however, was 
far from, being the greateft difafter which befel the ration¬ 
al this time- It was knowa that the king had embraced 
the Popifit religion, and it was with good reafon i'ufpcdted 
that he would attempt to reftore it upon his arrival in Swe¬ 
den. Sigifmund alfo was obliged, on leaving Poland, to . 
promife that he would flay no longer in Sweden than, was 
neceflary to regulate his affairs. Thefe circumftmces fervei 
to alienate the minds of the Swedes from their fovereign even 
before they faw him ; and tiic univerfal diflatisfaction was 
increafed, by feeing him attended, on his arrival in Sweden 
in 1593, by Mdafpina the pope’s nuncio, to whom he made 
a pretent of 30,000 ducats to defray the expences of his 
journey to Sweden. 

What the people had forefeen tvas too well verified : the 
king re.ufed to confiim the Proteftants in their religious A 
privileges, and fhowed fuch partiality on all c.ccafions to the 
Pagifts, that a party was formed againft him ; at the head again*. 
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of which was duke Charles his uncle. Remonftrances, ac¬ 
companied with threats, took place on both fides ; and at 
an interview between the king and Charles, the difpute 
would have ended in blows, had they not been parted by 
dome of the nobility. This, however, made fach an impref- 
fion upon Sigifmund, that he was apparently reconciled to 
his brother, and promTed to comply with the inclinations of 
the people in every reaped, though without any inclination 
to perform what he had promifed. The agreement, indeed, 
was fcarce made, before Sigifmund conceived the horrid 
delign of murdering his uncle at the Italian comely acted 
the night after his coronation. The duke, however, ha¬ 
ving notice of the plot, found means to avoid it. This en¬ 
raged the king fo much, that he refolved to accomplifh his 
defigns by force ; and therefore commanded a Polifti army 
to march towards the frontiers of Sweden, where they com¬ 
mitted all the ravages that could be expedied from an en¬ 
raged and cruel enemy. Complaints were made by the Pro- 
teilant clergy to the fenate : but no other reply was made 
them, than that they fhould abftain from tbefe bitter invec¬ 
tives and reproaches, which had provoked the Catholics, un¬ 
til the king’s departure ; at which time they would be'at 
more liberty. 

In 1595 Sigifmund fet fail for Dantzic, leaving the ad- 
mir,iteration in the hands of duke Charles. The confe- 
quence of this was, that the diflenfions which bad already 
taken place being continually increafed by the obftinacy of 
the king, duke Charles affutned the fovereign power ; and 
in 1604 Sigifmund was formally depofed, and his uncle 
Charles IX. raifed to the throne. He proved a wife and 
. brave prince, reftoring the tranquillity of the kingdom, and 
carrying on a war with vigour againft Poland and Den¬ 
mark. He died in 1611, leaving the kingdom to his fon, 
the celebrated Guftavus Adolphus. 

Though Charles IX. by his wife and vigorous conduit 
had in a great meafure retrieved the affairs of Sweden, 
they were ftill in a very difagreeable fituation. The fi¬ 
nances of the kingdom were entirely drained by a feries 
of wars and revolutions ; powerful armies were preparing 
in Denmark, Poland, and Ruffia, while the Swedifh troops 
were not only inferior in number to their enemies but 
the government was deftitute of refources for their pay¬ 
ment. 

Though the Swedifh law required that the prince fhould 
have attained his 18th year before he was of age, yet fuch 
■ flriking marks of the great qualities of Guftavus appeared, 
that he was allowed by the Hates to take upon him the ad- 
miniftration even before this early period. His firft a<ft was 
to refume all the crown-grants, that he might be the 
better able to carry on the wars in which he was unavoid¬ 
ably engaged ; and to fill all places, both civil and military, 
with perlons of merit. At the head of domeftic and foreign 
affairs was placed chancellor Oxenftiern, a perfon every way 
equal to the important truft, and the choofing of whom im- 
preffed mankind with the higheft opinion of the young mo¬ 
narch’s penetration and capacity. 

Soon after his acceftion, Guftavus received, an embafiy 
from James I. of Britain, exhorting him to make peace 
with his neighbours. This was feconded by another from 
Holland. But as the king perceived that the Danifh mo¬ 
narch intended to take every opportunity of crufhing him, 
he refolved to aft Vith fuch vigour, as might convince him 
that he was not eafily to be overcome. Accordingly he 
broke into Denmark with three different armies at once ; 
and though the enemy’s fuperiority at fea gave them great 
advantages, and the number of the king’s enemies diftrafted 
his attention, he carried on the war with fuch fpirit, that in 
1643 a peace was concluded upon good terms. This war 
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beingfinifhed, the king applied himfelf to civil polity, and Sweden, 
made feme reformations in the laws of Sweden. In 1615, 
hoftilities were commenced nga aft Rufii.i, on account of 
the refufal of that court to reftore fome money which had 
been formerly lent them. The king entered Ingria, took 
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Kexhfim by ftorm, and was laying kege to Ple'.cow, when, fuccefs. 
by the mediation of James I. peace was conclude 1 , on con¬ 
dition of the Ruffians repaymg the money, and yielding to 
Sweden fome part of their territory. In this and the former 
war, notwithftanding the (hortnefs of their duration, Gu¬ 
ftavus learned the rudiments of the military art for which 
he foon became fo famous- He is faid, indee to have 
catched every opportunity of improvement with a quicknefs 
of underftanding feemingly more than human. In one cam¬ 
paign, he not only learned, but improved, all the mili¬ 
tary maxims of La Gardie, a celebrated general, brought 
the Swedifh army in general to a more fteady and regular 
difcipline than had formerly been exeiciied, and formed and 
feafoned an invincible body of Finlanders, who had after¬ 
wards a very confiderable fliare in the viftories of the 
Swedes. 

Peace was no fooner concluded with Ruffia, than Gufta¬ 
vus was crowned with great folemnity at Upfal. Soon 
after this, Guftavus ordered his general La Gardie to ac¬ 
quaint the Polifh commander Odekowitz, that as the truce 
between the two kingdoms, which had been concluded for 
two years, was now expired, he d.fired to be certainly in¬ 
formed whether he was to expeft peace or war from his 
mailer. In the mean time, having borrowed money of the 
Dutch for the redemption of a town from Denmark, he 
had an interview on the frontiers with Chriftian the king 
of that country. At this interview, the two monarchs con¬ 
ceived the utmoft efteem and friendfhip for each other ; and 
Guftavus obtained a promife, that Chriftian wou d not affift 
Sigifmund in any defigns he might have againft Sweden. 

In the mean time, receiving no latistaftory anJwer from 
Poland, Guftavus began to prepare for war. Sigifmund 
entered into a negotiation, and made fome pretended con- 
ceffions, with a view to feize Guftavus by treachery; but 
the latter having intimation of his defign, the whole nego¬ 
tiation was changed into reproaches and threats on the part 
of Guftavus. 

Immediately after this, Guftavus made a tour in difguife 
through Germany, and married Eleonora the daughter of 
the eleftor of Brandenburg. He then refolved to enter 
heartily into a war with Poland ; and with this view fet fail 
for Riga with a great fleet, which carried 20,000 men. 

The place was well fortified, and defended by a body of 
veterans enthufiaftically attached to Sigifmund. A dread¬ 
ful bombardment enfued; the ftreets were raked by the 
cannon, and the houfes laid in afhes by the bombs ; the 
moat was filled up, one of the half-moons taken by ftorm, 
and the ftrong fortrefs of Dunamund was reduced. The 
cannon having noweffefted a breach in another part of the 
walls, Guftavus refolved to make a general aflault. For this 
purpofe a flying bridge over the moat was contrived by his 
majefty ; for though the ditch was filled w ith fafeines and 
rubbifh, it ftill contained too mdeh water to admit the paf- 
fage of a large body of men. The foldiers, however, 
crowded on to the attack with fo much impetuofity, that 
the bridge gave way, and the attempt proved unfuccefsful. 

Next day the Swedes were repulfed in attempting to ftorm 
another half-moon; and the king was obliged to proceed 
more flowly. By the middle of September, at which time 
the town had been invefted for fix weeks, two bridges were 
thrown over the river together with a ftrong boom, while 
the Swedes had formed their mines under the ditch. The 
garrifon being now reduced to extremity, were obliged to 

capitulate; 
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capitulate; and Guftavus treated the inhabitants with great and 2000 waggons loaded with provifions. _ At Stum the 
clemency. king gained another and more confiderable viftory in perfon. 55 

After the redu&ion of <Riga, the Swedilh monarch en- The emperor had fent 5000 foot and 2000 horfe under Ain- 1 he Poles 
tered Courland, where he reduced Mittau; but ceded it heim, who joined the main army commanded by the Polifh 
again on the conclufion of a truce for one year. Sigifmund, general Coniecfpollki, in order to attack the Swedtlh army fcaMd wj;k 
however, no fooner had time to recover himfelf, than he encamped at Quidzin. The enemy were fo much fuperior g reat 
began to form new enterprifes againft the Swedes in Pruf- in number, that the friends of Guftavus reprefented to him flaughter 
fia ; but Guftavus fettisg fail with his whole fleet for Dant- the imminent danger of attacking them. But the king in two en- 
zic, where the king of Poland then refided, fo broke his being determined, the engagement began. The Swedilh gage merits, 
meafures, that he was obliged to prolong the truce for ano- cavalry charged with fuch impetuofity, contrary to their 
ther year. Sigifmund, however, was not yet apprifed of fovereign’s exprefs order, that they were almoft furround- 
the danger he was in, and refufed to liften to any terms of ed by the enemy, but Guftavus, coming up to their af- 

fiftance, pufhed the enemy’s infantry with fo much vigour, 
that they gave way, and retreated to a bridge they had. 
thrown over the Werder. But here they were difappoint- 
ed ; for the Swedes had already taken polfeftion of the 
bridge. On this a new adtion enfited more bloody than the^ 


accommodation: upon which Guftavus entering Livonia, 
defeated the Polilli general, and took Derpt, Hockenhaufen, 
and feveral other places of lefs importance; after wliieh, 
entering Lithuania, he'took the city of Birfen. 

Ncytwithftanding this fuccefs, Guftavus propofed peace 


on the fame equitable terms as before ; bat Sigifmund was former, in which the king was expofed to great danger, and 


ftill infatuated with the hopes that, by means of the ern- 
pejor of Germany, he Ihould be able to conquer Sweden. 
Guftavus finding him inflexible, refolved to pulh his. good 
fortune. His generals Horn and Th’urn defeated the Poles 
in Semigallia. Guftavus himfelf with 150 {hips let fail lor 
Pruffia, where he landed at Pillaw. This place was im- 


thrice narrowly cfcaped being taken prifoner; but at Lift 
the Poles were totally defeated, with the lofs of a great many 
men, 22 pair of colours, five ftands, and feveral other mili¬ 
tary trophies. The flaughter of the German auxiliaries 
was fo great, that Arnheim fcarce carried off one half of 
the troops he brought into the field. This defeat did not 


umber of mediately delivered up to him; as were alfb Braunfberck, hinder the Polilh general from attempting the liege of Stum 
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Frawenberg, Elbing, Marienberg, Mew, aud Dirfchau, Stum 
Chriftburg, &c. Sigifmund, alarmed at the great fucceffes 
of Guftavus, fent a body of forces to oppofe him, and to 
prevent Dantzic from falling into his hands, in this he 
was attended with as bad fjiccefs as before. His troops 


but here again he was attended by his ufual bad fortune. 

The garrifon fallied our, and he was defeated with the lofs g 
of 4000 men. The blame of this misfortune was laid upon They are. 
Arnheim ; who was recalled, and fucceeded by Henry of again de>- 
Saxe Lawenburg and Philip count Mansfeldt. The change feated, and 
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were defeated beiore Marienberg, Mew, and Dirfchau - t and of general officers, however, produced no good confequences obl, g edt< >‘ 
• u._ .e.. .• r . r _ ... 8.. . .. r. _• .. j A . ... • . y confent to. 


m May 1627, Guftavus arrived with frefti forces before 
Dantzic, which he would probably have carried,.had he not 
been wounded in the belly by a cannqn fhot. The Poles 
in the mean time recovered Mewand the States of Hol¬ 
land fent ambafladors to. mediate a peace between the two 
crowns. Sigifmund, however, depending upon the afllftance 
of the emperor of Germany and king of Spain, determined 
to hearken to np terms, and refolved to make a winter- 
campaign ; but Guftavus was fo well intrenched, and all his 
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to the Poles ; a famine and plague raged in their camp, fo ^truce 
that they were at laft obliged to confent to a truce for fix fix years, 
years, to expre in the month of June 163,5. The condi¬ 
tions were, that Guftavus Ihould reftore to Sigifmund the 
towns of Brodnitz, Stum, and Dirfchau ; that Marienberg, 
fhould remain fequeilrated in the hands of the eledffir of 
Brandenburg, to be reftored again to Sweden in cafe a 
peace was not concluded at the end of the fix years. Gu¬ 
ftavus, on his fide, kept the port and citadel of Memel, the; 
forts were fo ftrongly garrifoned, that the utmoft efforts of harbour of Pillaw, the town of Elbing, Brunfberg, and ail 
the Poles were to no purpofe (a)- The city of Dantzic that he had conquered in Livonia. 

in the mean time made fuch a defperate refiftance as greatly Guftavus having thus brought the war with Poland 60 Guftavua 
irritated Guftavus. In a, fea-engagement the Swedilh fleet an honourable conclufion, began to think of relenting the rtfolvcs om 
defeated that of the enemy, after which Guftavus, having condufl of the emperor in affifting his enemies and oppref- awa r with} 

fing the Proteftant ftates. Before embarking in fuch an the cm E c "* 
important undertaking, it was neceffiiry that he Ihould con- ror * 
fult the diet. N In this the propriety of engaging in a war 
with Germany was warmly debated ; bur, after much al¬ 
tercation, Guftavus in a very noble fpeech determined tire 
matter, and fet forth in fuch ft rang terms the virtuous mo¬ 
tives by which he was a&uated, that the whole aftembly 
wept, and every thing was granted which he could require. 

It was not difficult for Guftavus to begin his expedition. 

His troops amounted to 60,000 men, hardened by a fuccef-. 
fion of fevere campaigns in Raffia, Finland, Livonia, and 
Pruffia. His fleet exceeded 70 fail, carrying from 20 to. 


blocked up the , harbour with his fleet, pufhed his advances 
On the land-fide with incredible vigour. He made a fur- 
prifing march over a morafst 15 miles broad, affifted by 
bridges of a peculiar conftrudtion, fiver which he carried a 
fpecies of light cannon invented by himfelf. By this unex¬ 
pected manoeuvre he got the command of the city in fuch 
a manner, that the garrifon were on the point of furrender- 
ing, when, by a Hidden fwell of the Viftula, the Swedilh 
works were ruined, and the king was obliged to raife the 
liege. In other refpeils, however, the affairs of Guftavus 
went on with their ufual good fortune. His general Wran- 
gel defeated the Poles before Brodnitz, of wluni.3000 were 
killed, and 100Q taken prifoners, with five pieces of cannon 


40 guns, and manned with 6000 marine is.. 


Embarking 
his 


(a) In this campaign the praftice of duelling became fo prevalent ia the Swedilh army, as to engage the king’s at¬ 
tention, and to oblige him to fupprefs it by very rigorous editfs. Soon after tbefe were pa/fed; a quarr.l anfe between* 
two general officers, who alked his majefty’s permiffion to decide their difference by the laws of honour. The king con- 
fented, but wilhed to be a fpeflator of their courage. He went to the place appointed, attended by a body of Guards e 
and having ordered the executioner to be called, “ Now gentlemen, faid he to the officers, flgbt until one dies ;”^adJin->-' 
to the executioner, “ Do you immediately cut (.if the head of the other.” On this the quarrel was dropped, and nt 
more^challenges were heard of in the camp,, 
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his troops, he landed at Ufedom on the 24'h of June 1^30, 
the Impeti iliits having evacuated all the iortrefi'es tb j> f- 
ieffed there ; and the ill; of Rugen had been before ret ed 
tty general Lefty, in order to feeure a retreat if !oi■ uie 
Touid prove unfavourable. Palling the frith, Gjfta ;us 
ilormed Wolgaft and another ftrong fortrefs in the nfcigh- 
LturhooJ, having general Bannier with a ganiffn for the 
•aelence of thefe conquells. He then proceeded to Stetin ; 
which was r.o fooner inverted than it confented to receive a 
•irxe-d'.a garrifon, and the king perfuaded the duke of Fo- 
mer.'.nia to enter into an alliance withivm, In con.equence 
of this the Svvedifh troops were received into ieverai towns 
of Pomerania; and the mod bitter enmity took place' be¬ 
tween the Imperialirts and Pomeranians, each refufing the 
Other quarter. 

Thefe fucceffes of Guftavus ftruck the empire withcon- 
rternation; for being already overwhelmed with civil dif- 
fenrtons, they were in no condition to refill fo impetuous an 
enemy. At this time alfo the Imperialirts were without a 
general, the command of the army being difputed by a 
number of canditates of very unequal merit; but at laft 
count Tilly was fixed upon as the mod proper perfon, and 
inverted with the dignity of Veldt Marifchal. In the mean 
time the king being reinforced by a confiderable body of 
troops in Finland and Livonia under the condudl of Guf¬ 
tavus Horn, defeated the Imperialirts before Griffenhagqn; 
taking the place foon after by a {fault. By this and lome 
other conquefts he opened a paffage into Lufatia and Sile- 
fia ; but in the mean time count Tilly cut off 2000 Swedes 
at New Brandenburg, owing to the obftinacy of their com¬ 
mander Kniphaufen, who had orders to evacuate the place 
and join the main army. This advantage, however, was 
foon overbalanced by the conqueit of Franckfort on the 
Oder, which Guftavus took, by aflault, making the. whole 
garrifon prifoners. Thus he commanded the rivers Elbe 
and Oder on both fides, and had a fair paffage not only to 
the countries already mentioned, but alfo to Saxony and 
the hereditary dominions of the houfe of Auftria. Soon 
after this, Guftavus laid fiege to Landfberg, which he took 
by afTault; though the number cf foldiers lie had with him 
■was fo inconfiderable, that he had thoughts of fending to 
the main army for a reinforcement before the prifoners 
ihould march out, being apprehenfive that they might give 
him battle in the open field, though they could not defend 
themlllves behind walls. 

About this time the Proteftant •princes held a diet at 
Leiplic ; to which Guftavus lent deputies, and conduced his 
negotiations with fuchaddrelV, as tended greatly to promote 
his interefts 1 . Immediately after this he reduced Gripfwald, 
and with it tftl Pomerania. Then marching to Guftrow,he 
reftored the dfikes of Mecklenburg to their dominions. Here 
the Imperialifts had tyrannized in fuch a manner that Guf¬ 
tavus was received as the deliverer of the people ; and the ce¬ 
remony cf the duke’s inauguration was in a fhort time per¬ 
formed with great fdemnity. 

All this time count Tilly was employed in the fiege of 
Magdeburg ; but now, being alarmed at the repeated fuc- 
cefles of the Swede r , he reft Pappenheim with part of the 
army before that city, white he marched with the reft into 
Thuringia, to attack the lan igrave of Heffe-Caflel and the 
debtor of Saxony. After a mod obftinate defence, Mag¬ 
deburg fell into the hands of Pappenheim, where he com¬ 
mitted all imaginable cruelties. vGuftavus formed a plan of 
reo wring the city; but was obliged to abandon it, by 
Pappenheim’s throwing himfelf info the place with his 
whole army, and by the progrefs which Tilly was making 
in Thuringia. Relinquilhing this entetyrife, therefore, he 
ordered Bannier to attack Hayellburg; tyhich was done 


with fuch refolution, that the place was forced in a few 
hours, and all the garrifon made prifoners. Werben was 
next obliged to fubmit after an obftinate conflidl, in which 
many fell on both fides.—Thefe fucceffes obliged count 
Tilly to attempt in perfon to check the progrefs of the 
Swedes. He detached the vanguard of his army, compoled 
of the flower of the Imperial cavalry, within a few miles 
oi the Swedifh camp. An adtion enfued, in which Bernfteiti 
the Imperial general was defeated and killed, with 1500 of 
his m_n. Guftavus after this advantage, placed hiroielf in 
a fituarion fo much fuperior to his enemies, that count Tilly 
was fired w th indignation, and marched up to the Swedifh 
lines to give him battle. Guftavus kept within his works, 
and Tilly attacked his camp, though almoft impregnably 
fortified, keeping up a moft terrible fire from a battery of 32 
pieces of cannon; which, however, produced no other 
effedt, than obliging the Swedifh monarch to draw up his 
army behind the walls of Werben. Tilly had placed his 
chief hopes in being able to nail up the enemy’s cannon, or 
fet fire to their camp in divers quarters; after which he 
propofed making his grand attack. With this view he 
bribed fome prifoners; but they betrayed him, and told his 
defign to Guftavus. The king ,oidered fires to be lighted 
in different parts of his camp, and his foldiers to imitate 
the noife of a tumultous diforderly rabble. This had the 
defired effedl. The count led his army to the breach made 
by the cannon; where he was received with fuch a volley 
of grape fhot as cut off the firll line, and put the whole body 
into diforder, fo that they could never be brought back to the 
charge. In this confufion the Imperial army was attacked 
by Bauditzen, and, after an obftinate conflidl, obliged to 
quit the field. 

Soon after this affion the queen arrived at the camp with 
a reinforcement of 8000 men; at die fame time a treaty was 
concluded with Charles I. of England, by which that mo¬ 
narch allowed the marquis of Hamilton to raife 6000 men 
for the fervice of Guftavus. Thefe auxiliaries were to be con¬ 
duced to the main army by a body of 4000 Swedes ; and 
were in every thing to obey the king while he was perfonally 
prefent, but in his abfence were to befubjedt to the orders of 
the marquis. With thefe troops the king had refolved to 
make a diverfion in Bremen : but the marquis finding it im- 
pofiible for him to effedl a jundtion with the Swedilh army, 
refolved, without debarking his troops, to fleer his courfe for 
the Oder, and land at Ufedom. Guftavus was very much 
difpleafed at finding his projedt thus difconcerted ; however, 
making the bell of the prefent circumftances, he commanded 
the Britifh troops to adt on the Oder inftead of the Wefer. 
The number of this littlj army v/as magnified exceedingly 
by report, infomuch, that count Tilly had fome thoughts 
of marching againft them with his whole force; but on 
the departure of the marquis for Silefia, he reinforced the 
army in that country with a large detachment, which was 
thought to contribute not a little to the defeat he foon after 
received. * 

, Ever fir.ee the late adtion Guftavus had kept within his 
intrenchments, where his army was well provided with every 
thing. Tilly made feveral attempts to furprife or draw him 
to an engagement; but finding all his endeavours fruitlefs, 
he marched into Saxony, and laid fiege to Leipfic. This 
precipitate meafure proved highly advantageous to the 
Swedilh monarch; as thus the eledtor, who had been wa¬ 
ve, mg in his rel’olutions, was now obliged to have recourfe 
to the Swedes, in order to preferve himfelf irom utter dr- 
lliuclion. A treaty cffenlive and defenfive was immediately 
concluded with Guftavus: and the eledtor willingly‘‘p r °- 
mifed every thing that was required of him ; and among 
the reft, that not only the prince his for, but Jle himfelf, 
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fliould refide in the Swedilh camp, and engage his life and 
fortune in the common caufe. Tilly, in the mean time, 
carried fire and fword into the unhappy electorate. At 
the head of an army of 44,000 veterans, he fummoned the 
city of Leipfic to furrender; denouncing the fame ven¬ 
geance again!! it as had been executed on Magdeburg, in 
cafe of a refufal. By this the governor was l'o much inti¬ 
midated, that he inftantly fubmitted ; and alfo furrendered 
the caftle of Palfenberg, which was in a condition to have 
ftood out till the arrival of the Swedilh army. The elector, 
enraged at the lofs of thefe valuable places, ordered his army 
to join the Swedes with all expedition, and preffed the king 
fo warmly to engage, that at lad he yielded to his defire. 
On the 7th of September 1631, Guftavus led out his army 
in the mod beautiful order, the Swedes forming one column 
on the right, and the Saxons another on the left; each 
amounting to 15,000 men. Tilly drew up his men in one 
vad column, poffibly with a view of furrounding the flanks 
of the king’s army ; but every officer of experience in his 
army, from the excellency of the Swedilh difpofi'.ion, prog- 
nodicated the event of the engagement. Gudavus led on 
the troops againd that wing of the Imperialids commanded 
by Pappenheim, whom he drove back to fuch a didance, 
that he gained a point of the wind; by which the fmoke 
fell upon their enemies and confiderably embarraffed them, 
at the fame time that the Swedes were got without the 
reach of a battery which played furioufly on their flank. 
General Bannier in the mean time cut in pieces the troops 
of Holftein,and mortally wounded the duke who command¬ 
ed them. Pappenheim led on his troops feven times to the 
charge, in hopes of regaining his former fituation ; but was 
as often repulfed by the Swedes. Tilly all this while en¬ 
gaged with the Saxons; but having at lad driven them off 
the field, the whole ftrength of the Imperial army was turn¬ 
ed upon the Swedilh left wing commanded by General 
Horn. The Swedes fuflained the attack with the greated 
firmnefs, until the king detached general Teuffel with the 
centre to affid them. The Imperialids then were no longer 
able to dand their ground ; but gave way everywhere ex¬ 
cept in the centre, which was compofed of 18 regiments of 
veterans accudomed to victory, and deemed invincible. 
They made incredible efforts to maintain the reputation 
they had acquired ; and, though fvvept off in great numbers 
by the Swedilh artillery, never fhrunk or fell into confufion. 
Four regiments, after- their officers had been killed, formed 
themfelves, and retired to the fkirt of a wood ; where they 
were all to a man cut in pieces, without demanding quarter. 
Tilly retired at the head of 600 men, and efcaped by the 
coming on of the night. Seven thoufand Imperialids lay 
dead on the field of battle; 4000 were taken prifoners ; a 
fine train of artillery was loft, with upwards of 1 do dan- 
dards, enfigns, and other military trophies.—On this oc- 
cafion it was that the Scots regiment in the Swedilh fervice 
fird pradtifed the method of firing in platoons ; to which 
fome aferibe the adoniffiment and confufion that appeared 
in the Imperial army. It is thought, however, that the 
Swedilh monarch difplayed greater abilities in gaining this 
vidlory than improving it afterwards; for had he marched 
immediately to Vienna, before his enemies had time to re¬ 
cover their condernation, it is fuppofed that the emperor 
would have been obliged to abandon his capital, and leave 
his hereditary dominions to the mercy of the conqueror. 
But Gudavus apprehended that Tilly might fall upon the 
Saxons while he was ravaging the Audrian hereditary do¬ 
minions ; which would have deprived him not only of an 
ally, but of the free quarters which the eledtor had promifed 
to his troops in cafe of a retreat. For this and fome other 
reafons he determined to penetrate into Franconia, where he 
Vo 1.. XVIII. 
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reduced feveral places, particularly the fortrefs of Work- 
burg. Tilly having co'lefted his fcattered troops, which 
formed an army ftill fupeiior in number to that of Gudavus, 
marched to the rehef of this place ; but came too lato. He 
then directed his march towards Il ttsnbtrg, where four 
regiments were cut in pieces by a Swedilh detachment. 
After this the king reduced Hunan, Franckfoit on the 
Maine, and Mentz ; deftroying a body cf Spaniards, who 
had thrown themfelves in his way to obltnic; hi; pa huge. 

The court of Vienna was now thrown in the vimoft 
confufion; and fent everywhere begging affitlance, and Eli¬ 
citing the Catholic princes to wm in defence of their reli¬ 
gion. The emperor was mod embarrafied in finding out a 
general capable of oppofing Gudavus in the field ; for the 
late misfortunes of count Tiiiv had entirely funk his repu¬ 
tation. Walleflein, an old experienced officer, was made 
choice of; but as he had formerly been difgraced, it was 
apprehended that he would not accept of the command of 
which he had once been deprived. This objeflion, how¬ 
ever, was got over ; and Walleftein not only accepted of the 
command, but, at his own expence, augmented the army to 
40,000 men. 

During the whole winter the Swedilh army kept the 
field ; and before the approach of dimmer hud reduced 
Crantznach, Bobenhaufen, Kirchberg, Magdeburg, Gozlar, 
Northeim, Gottingen, and Dunderftadt; while the land¬ 
grave William made great progrefs in Weftphali.’. Gufta¬ 
vus Horn was repulfed before Bamberg ; but loon bad his 
revenge, by entirely deftroying two regiments of Imperi- 
alifts. To prevent the troops from being affected by the loffi 
before Bamberg, the king lefolved to give fca'.tle to Tilly, 
who was marching into Bavaria to prevent the Swedes from 
gaining a footing in that eleiftorate. He purified the Im¬ 
perial general through a vaft tradl of country, defeated bis 
rear-guard, and having reduced a variety of towns and for- 
ireffes on the Danube, penetrated as far as Ulm. Advan¬ 
cing to the river Leek, count Tilly polled himfelf in a wood 
on the oppofite fide, to difpute his paffage. Gudavus en¬ 
deavoured to diflodge him by a regular fire from 70 pieces 
of cannon. The (laughter was dreadful; and Tilly himfelf, 
being wounded by a cannon-ball in the knee, died a few 
days before he was to have been lfiperfeded by Walleftein. 
The following night the Imperial army evacuated the poll; 
part retiring to Ingoldlladt, and others to Newburg. Gu- 
ftavus immediately crofted the river, and fei/ed the towns of 
Rain and Newburg, which the enemy had abandoned. Augf- 
burg next fa'omitted ; and from the inhabitants of this place 
Guftavus exadled an oath of fidelity, not only to himfelf but 
to the crown of Sweden. This meafure gave the greatelt 
offence to many of the Germanic body, and made them ima¬ 
gine that the king of Sweden had other views than the de¬ 
fence of the Proteftant caufe. 

From Augfburg the Swedes advanced towards Ratifoon ; 
but were dilappointed in their defign of getting poffeffion 
of that city, by reafon of the Bavarians having thrown a 
very numerous garrifon into the place.—In the mean time, 
ambaffadors arrived from Denmark, offering the mediation 
of that crown for obtaining a lafting peace between the con¬ 
tending parties. Guftavus, however, replied, that no fuch 
peace could take place till the Catholic princes thought pro¬ 
per to grant the Proteftants full and ample fecurity f t their 
enjoyment of future tranquillity. But the ambaffadors had 
no inftructions to propofe any thing farther, and thus the ne¬ 
gotiation vanifhed. Guftavus now, refolving to retort upon 
themfelves the cruelties which the Bavarians had inflidted 
on the Proteftants, laid the towns of Morzbourg, Friefen- 
gen. and Landfuut, in allies. The inhabitants of Munich 
laved themfelves by fubmiffion ; but as the peaiants in that 
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i-ighbourhood had collected themfelves into bodies in order 
to murder the ftragglers from the Swedilh army, Guftavus 
burnt their houfes, and defeated the forces of the elector, 
who had been joined by a confiderable body of militia. 

while Guftavus was thus employed, Walleftein had af-. 
fembled a vaft army. He was flrongly folicited by the elec¬ 
tor of Bavaria to come to his affiftance ; but, in revenge of 
the elector’s having formerly,obtained the command for count 
Tilly in preference to himfelf, he drew off towards Bohemia 
to encounter the Saxons. Arnheim, who commanded the 
Saxon forces in that place, was the enemy of Guftavus, who 
had formerly rallied him for his cowardice. He there¬ 
fore permitted Walleftein to gain an eafy victory, in hopes 
that his mailer, the elector of Saxony, a prince entirely de¬ 
voted to his pleafures, might be induced to relinquifh the 
friendfhip of fuch a reftlefs and warlike ally as Guftavus ; 
and indeed he uled all the eloquence of which he was 
mailer to detach him from the Swedilh caufe. Several 
advantages, in the mean time, were gained by the Imperial- 
ifts. Pappenheim defeated the archbifhop of Bremen’s ca¬ 
valry at Werden ; and three Swedilh regiments were cut off 
near Kadingen. Pappenheim, however, was forced to re¬ 
tire, and withdraw his forces from Stade; of which the 
Swedes took polfeffion. Walleftein and the elector of Ba¬ 
varia, who had now joined their forces, threatened Guftavus 
with greatly luperior numbers. At laft, however, the king, 
being reinforced with 15,000 men, no longer declined the 
engagement; but Walleftein was too wife to truft the fate 
of the empire to a fingle engagement againft fuch an enemy 
as the king of Sweden. Guftavus attacked his camp, but 
was repulfed with the lofs of 2000 men ; which caufed a ge¬ 
neral murmuring and difeontent againft his ralhnefs. Seve¬ 
ral other misfortunes happened to the Swedes ; and at laft, 
after various manoeuvres, Walleftein bent his courfe towards 
Mifnia, in order to oblige the elector of Saxony to declare 
againft the Swedes, and to draw them out of Bavaria. Gu¬ 
ftavus, notwithftanding the inconftancy of Auguftus, im¬ 
mediately let out to affift him. With incredible diligence 
he marched to Mifnia, where the Imperialifts were alfem- 
bling their whole ftrength. Hearing that the enemy were 
encamped at Wefenfells, and that'Pappenheim had been de¬ 
tached with a ftrong corps, Guftavus refolved to engage 
them before they could effeCt a junction. With this view 
Ice marched to Lutzen, where he attacked Walleftein with 
incredible fury. The Swedilh infantry broke the Imperial- 
ills in fpite of their utmoft efforts, and took all their artil¬ 
lery. The cavalry not being able to pafs the river fo expe- 
•ditioully as the king thought neceffary, he led the way, at¬ 
tended only by the regiment of Smaaland and the duke of 
S.ixe-Lauwenburg. Here, after charging impetuoufly, he 
was killed, as Puffendorff alleges, by the treachery of the 
duke; who, being corrupted by the emperor, (hot him 
in the back during the heat of the aCtion. The news of 
his death was in an inftant fpread over both armies. The 
courage of the Imperialifts revived, and they now made 
themfelves fure of victory. But the Swedes, eager to re¬ 
venge the death of their beloved monarch, charged with 
fuch fury that nothing could refill them. The Imperialifts 
were defeated a fecond time, juft as Pappenheim, with his 
frelh corps, came up to their affiftance. On this the battle 
was renewed, but the Swedes were Hill irrefiftible. Pap¬ 
penheim wis mortally wounded, and his army finally rout¬ 
ed, with the lofs of 9000 killed in the field and in the pur- 
fuit. 

The victory of Lutzen proved more unfortunate to Swe¬ 
den than, the greateft defeat. The crown devolved upon 
Chriftina, an infant of fix years old; the nation was invol¬ 
ved in r.r, expealive foreign war, without any perfon equal 


84 


to the arduous talk of commanding the armies, or regula- Sweden, 
ting domeftic affairs, as Guftavus had done. However, 

Chriftina the daughter of Guftavus was immediately pro¬ 
claimed queen. The regency devolved on the grand bailiff, 
the marifchal, the high-admiral, the chancellor, and the 
treafurer of the crown. Oxenftiern was inverted with the 
chief management of affairs, and conducted himfelf with the 
greateft prudence. Pie was greatly embarraffed indeed by 
the divjfions among the Proteftant princes, which became 
more violent after the death of Guftavus; but, in fpite of 
all difficulties, he went on purfuing the intereft of his court- ^ 
try, and planning the means of retaining the Swedilh con-The 
quells. Matters went on pretty fuccelsfully till the year Swedesra- 
1634, when, through the ralhnefs of the Swedilh foldi'ers, ceive a 
they were defeated at Nordlingen, with the lofs of 6000 ^ cat ovcr * 
men killed on the fpot, a number of prifoners, and 130 dan- Nordlin 1 
dards, with other military trophies, taken by the enemy. gen . 
Oxenftiern’s conftancy was fhaken by this dreadful blow ; 
but he applied himfelf diligently to repair the lofs, by re¬ 
cruiting the army, and rendering the allies faithful. The 
latter proved the moll difficult talk. The death of Gufta¬ 
vus, and the defeat at Nordlingen, had thrown them into g 3 
defpair; and every one was defirous of making the bed The Saxons 
terms he could with the emperor. The Saxons not only declare 
renounced their alliance with Sweden, but openly commeh- againft < 
ced war againft it; and though the regency would gladly Swedeif. 
have confented to an honourable peace, the enemy were now 
too much fiulhed with fuccefs to grant it. Oxenftiern had 
no other refource than an alliance with France, and the bra¬ 
very of his generals. In 1635, he went in perfon to the 
court of Louis, and concluded a treaty; which, however, Succeffes of 
anfwered no purpofe, as it was never obferved. The ene- the Imperi- 
my, in the mean time, pulhed their good fortune. They allil8, 
furprifed Philiplburg, where the French had laid up vail 
magazines; and reduced Spires, Auglburg, Treves, Wurtf- 
burg, Cobourg, and fome other places. To complete the 
misfortunes of Sweden, it was expeCted that the Poles would 
immediately invade Pruffia. To prevent this. La Gardie 
was difpatched thither with a powerful army ; but as it was 
impoffible to refill fo many enemies at once, the chancellor 
purchafed the friendfhip of Poland for 26 years by ceding 
that duchy to the republic. Thus he got rid of a power-The Saxons 
ful enemy ; and the Swedilh affairs began to revive by a defeated by 
victory which general Bannier gained over the Saxons, in general 
confequence of which they were driven beyond the Elbe. Eaniuer, 
Early in the fpring of 1636, the Saxons made fome mo¬ 
tions as if they intended to cut off Bannier’s .communication 
with Pomerania. This he prevented by a ftratagem ; de¬ 
feated a body of the enemy; and obliged the Saxons to re¬ 
tire. Soon after this he drove them out of their winter- 
quarters with confiderable lofs; at which time ah'o a confi- gg 
derable body of Imperialifts who came to their affiftance The Irope- 
were difperfed. In Weilphalia general Kniphaufen bea c pialifts de- 
the Imperialifts with the lofs of 1500 men, but he bimlelf featedby 
was killed in the purfuit, and his army obliged to repafs the Kniphau- 
Wefer. Some advantages were alf<> gained in the neigh- fen ' g 
bourhood of Minden by General Lefty, who had affembled And by the 
a confiderable army. In Alface, Bernard duke of Saxe- duke of 
Weymar defeated count Gallas the Imperial general, an.. Saxe-Wey 
difperfed his army. But when every thing feemed thus file- mar - 
cefsful for the Swedes, the city of Magdeburg, contrary to 
the expectation of every body, furrendered for warn of pow¬ 
der, which the garrifon had wantonly confumed. The Sax¬ 
ons alfo made fome conquelts on the Elbe, which obliged 
Bannier to recal general Lefty from Weilphalia to march 
againft them. The Saxons fixed on a moll convenient fitu- 
ation, whence they hoped to deftroy the Swedilh army with¬ 
out coming to a battle. But Bannier, refolvir.-g to hazard 

every 
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Sweden, every thing rather than fuffer his army to b: wafted by fa- the victory was difputed : the enemy threw faccours into 
mine, advanced,towards Perleberg, a place clofely .blocked the city, and the duke withdrew his army. Vv ithtn a 
up by the enemy. Here he drove from an advantageous month he gave them battle a iccond time ; and fo complete- 
poll four regiments cf Saxon cuiraffiars, having killed or ta- ly defeated them, that only one Imperial officer above the 
gg ken prifoners 400 men ; arter which he foon forced them to rank of a captain efcaped being killed or taken prifoner. 
The Saxons a general engagement. The numbers were very unequal. He then renewed the fiege of Rhein field ; which he redu- 
entirely de- Bannier’s army amounting to 9000 horfe and 7000 foot, ced, as well as feveral other important places. Advancing 
hated by alu f the Saxons to 15,000 horfe and 13 battalions of foot; to Brif.ic, he blocked it up with a delign of forcing the gar- 
Banmer. The battle began with great fury; the right wing of the rifon to furrender by famine. General Gotz, with 12,000 
Swedes was almoft opprelfed by numbers before the left men, attempted to throw in 1000 waggons of jcrovifior.s; 
could come to their affiftance. They were ten times dri. but he was defeated, with the Infs ot all his men except 

ven back, and as often returned to the charge. At laft 2500. Duke Charles of Lorrain, with 4000 men, joined 

they made fuch a defperate effort, that the enemy, were the remains of Gotz’s army, in order to relieve the town ; 

entirely broken and defeated. Five thoufand were killed but being furprifed by Bernard, his whole army was cut in 

on the fpot, 3000 wounded, and as many taken prifoners, pieces. A third attempt was made by Got/., but it proved 
together with 150 colours and ftandards, and feveral pieces as unfuccefsful as the former; and the place being r.duced 


of cannon. 

Thus ended the campaign of 1636, in a manner highly 
honourable to the Swedes. Some fruitlefs negotiations 
were fet on foot during the winter ; but thefe coming to 
89 nothing, Bannier quitted his winter-quarters very early in 
Eight regi- the feafon ; and falling upon eight regiments of Saxons can- 
Saxonsti toned at Eulenburg, purfued them to Torgau, where he 
kenprifon- obliged them to furrender at diferetion. Another party of 
crs , Saxons was defeated in the neighbourhood of Leipfic ; af¬ 

ter which he propofed inverting that city. But in this pro- 
2 0 jedt he was drt’appointed by the Imperialirts penetrating into 
Bannierde- Thuringia. He then called in all his detachments, with a 
feats the view to prevent them from croffing a river named Sala ; but 
Imperialists ; n this alfo he was cifappointed. However, he had the 
bU d“o°rc- S ood f° r,:ur! e to defeat 2000 Imperialirts near Pegau, and 
J^e. todeftroy feveral detachments that attempted to obftrudt his 
march. Yet, notwithftanding all thefe fuccefles, Bannier 
found his rttuation every day more ftraitened from the con¬ 
tinual increafe of the enemy’s forces ; which obliged him at 
lalt to retreat into Pomerania, out of which he foon drove 
count Gallas. 

The affairs of the Swedes were now once more reduced 
to the brink of ruin, through the unguarded conduct of ge- 
neral Wrangel, who Fad alfo an army in Pomerania. Af¬ 
ter Bannier had driven count Gallas out of the province as 
abovementioned. Wrangel, imagining himfelf perfectly fe- 
91 cure, cantoned his troops, and extended his quarters, the bet- 
Pomerania ter to accommodate his army. But Gallas, being informed 
ravaged by 0 g s proceeding, fuddenly returned, ravaged all Upper 
Pomerania, and reduced the towns of Ufedom, Dernmin, 
and Wollin ; after which, leaving garrifons in the fortreffes, 
he returned to his winter-quarters in Saxony. 

This unfortunate campaign counterbalanced all the ad¬ 
vantages of the former. Wrangel was fo flruck with the 
fuddenefs, of the blow that he could take no meafures for 
opporttion. Some of the Swedifli allies again fell off, and 
Tlie Impe-took up arms again!! them. In 1638, the Swedifh affairs 
rialifts dc- again began to revive in this quarter, through the excellent 
Bamrtr^ condu< ^ Bar.nier, who defeated count Gallas with the 
iiuer. 0 f 3000 men killed and taken prifoners. Purfuing his 

good fortune, he fo harafled the count, that he obliged him 
in great hafte to repafs the Elbe, and take flicker in the he¬ 
reditary dominions of Auftria. Great as Bannier’s exploits 
93 had been, however, they were eclipfed by thofe of duke 
Exploits of Bernard. That general had fo increafed his army in the 
the duke of p ro t e ftant cantons of Switzerland, and in Franche Comte, 
Saxe-Wcy- t j lat f ouri< j himfelf in a condition to aft without the af- 
filtance of the French, who indeed were but treacherous 
allies. Advancing to the Rhine, he feized on Seckingen 
and Lafluburg, and laid fiege to Rheinfield. The Imperial- 
ills, in conjunction with the troops ot Bavaria, advanced to 
the reFef of the place. An engagement enlued, in which 


to great ftraits, was obliged to capitulate. 

In January 1639, the two victorious generals Bernard 
and Bannier prepared to attack the enemy on their own 
ground. Bannier made an irruption into the territories ot 
Anhalt and Halberftadt. Leaving his infantry behind, he 
puflied on with his cava’ry, and furprifed Salis, gran j-mauer 04 
of the Imperial artillery. After a bloody conflift, die 
Swedes gained a complete victory, feven regiments or the ! eats u ! e 
enemy being cut in pieces. Next entei ing baxony, he oe- f L . vcnt i e n- 
feated four regiments of the enemy, obliging a much larger 
body to take fhelter under the cannon of Drefden. Hear¬ 
ing that the Saxons were encamped near Chemnitz, where 
they waited to be joined by the Imperialirts, he refolved to 
attack them before this jundtion could be effected. The 
fame good fortune ftill attended his arms, and the Saxons 
were almoft all killed or taken. Bannier next entering into 
Bohemia, laid the country under contribution ; after which, 
returning crofs the Elbe, he fell on general Hofskirk, who 
was encamped near Brandeiz with 10 regiments of horfe 
and feveral battalions of foot. Him he defeated with the 
lofs of 2000 men. The remains of the Imperial torces were 
purfued to the walls of Prague, and the generals Hofskirk 
and Montecuculi were taken prifoners. Yet, notwithftand¬ 
ing thefe conftant fucceffes, the enemies of Bannier multi¬ 
plied daily. He had expedited an infurreCtion in his favour 
in Silefta or Bohemia ; but no fuch event took place. The 
Proteftant princes, overawed by the enemy, did not fend 
him the neceilary affiftance. Undifmayed, however, by dif¬ 
ficulties or danger, Bannier performed winders. He de¬ 
feated a body of Imperialirts at Glatz ; three times he drove 
the Saxons from their camp at Firn ; and yet was forced to 
evacuate the place, becaufe he could not fpr.re a garrifor,. 

His army being de dilute of the means of recruiting, was 
confidently diminiftied in number ; yet with it he reduced 
a number of towns, and obtained a variety of other impel- 
t.mt advantages, when on a fudden all his hopes were blurt¬ 
ed by the death of the duke of Saxe-Weymar; poifoned, ’ f 
as was fuppofed, by the French, who were defirous of get- the'duke 
ting the town of Briikc into their hands, from which the of Saxe- 
duke prevented them. W'eymar. 

The difficulties to which Bannier was now reduced pro- r 
ved extreme. The French monarch took upon him to clif- >p rJ ./!,„ r .- 
pofe of the army and conquefts of Bernard as lie thought 0 f t he 1 
proper. Btifac, and other pi ices of importance, he kept to lo-.-iuh. 
hiniioif; after getting poiicfiion of which, ike French en¬ 
deavoured, as much as portable, to iuia the army. In the 
mean time, the Imperial army under Piccolomini, in the Ne¬ 
therlands, was prodigioufly augmented ; and the aicliduke 
Leopold-William, in quality of general; llano, was affcnolini* 
his whole ftrength to crufh the Swedes at once. Bannier? 
however, did not defpair. George duke of Lunenburg La¬ 
ving conceived fume difguft at the emperor, Barnier he; cd 
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" " e< er - to gain him over: he therefore approached nearer to his 
yy country ; ny which alio he drew towards the armies of Way- 
tmper. l- mar and rle.'IV. In his way be cut in pieces a body of 
iftsckl'cjttd 3000 Croats. General Konigfmark routed the Imperial¬ 
ly ivonigf- a t Gera; a fecond time at Scholen ; and a third time 
nn.ik. entirely defeated them near Leipfic. Bannier was very pref- 
fing on the allies to join him ; and at lead, in 1640, he was 
joined by the Weynur army under the dukes of Longtie- 
viileand Gubrien, a body of Ruffians led by general Me- 
lander and the troops or Lunenburgh commanded by ge¬ 
neral Klitzing. The army now amounted to 22 battalions 
of infantry and 22,000 horfe ; fo that they were much more 
than a match for their enemies had they been under the 
foie dire&ion of Bannier. But unanimity was waqting ; 
every one would be lupreme in the command ; and Bannier, 
the bell general of them all, had the lead influence. In- 
ltead cf thofe mafterly and decifive ftrokes by which the 
Swedes had hitherto diflinguilhed themfelves, the armies 
continued looking at one another, each differing the rigours 
of famine. At lad Bannier, refolving to expofe his troops 
no longer, fet out for Thuringia, through Franconia, to 
feize an advantageous pod on the Maine ; but as he advan¬ 
ced to the Sala, he found the Imperialids entrenched on the 
other fide. Finding it impoflible to force a paffage, he took 
the road through Heffe, where his troops differed greatly 
by famine. Here he propofed to fight the enemy ; but the 
Landgrave and duke of Lunenburg refufed their confent. 
Upon this he threatened to leave them to the mercy of the 
confederates, and thus obliged them to be femewhat more 
pliant. None of thofe brilliant fiicceffes, however, now at¬ 
tended the operations of the Protedant allies ; the cam¬ 
paigns of 1640 and 1641 were fpent in ufelefs marches and 
countermarches ; ferving only to bring the army into the 
98 greated dangers, from which they were as condantly relie- 
r>e.uh of ye d by ;he adive and intrepid Bannier. At lad this brave 
i.i.umtr. general, worn out with perpetual fatigues, died of a fever in 
the year 1641, leaving the Swedilh army in a worfe fitua- 
tion than ever. 

A Swedilh The Imperialids were too well acquianted with the abili- 
riet&chment ties of Bannier, not to take advantage of the opportunity 
cutmpu- offered by his death. A Swedifh detachment was cut in 
' e5 ' pieces at Quidlenberg. The Swedilh army, accudomed 

only to be onedient to Bannier, became mutinous, and Pic- 
colomini refolved to,fall upon them with his whole force. 
But the four generals, Wrangel, Konigfmark, Wittemberg, 
and Pful, {having convinced the foldiers of the nectfficy of 
cefcnJirg themfelves, made fuch excellent difpofitions, that 
the Imperialiftsdurft not attack them. Piccolomini then de¬ 
tach :d part of his army to attack the Heflians in their quar- 
• ! j.tti's ; but Wrangel and Konigfmark threw themfelves in 
riAiode- their way, and defeated them with the lofs of 2000 men. 
feated. This victory, however, did not retrieve the Swedifh affairs. 

Diffcnhons and mutiny began again to take place in the ar- 
jnv to fuch a degree as threatened its dilfolution. In 1642 
Torlietiibn general ToRenfon was fent from. Sweden, with a large fum 
tabes the of money and a drong reinforcement, to take upon him the 
command fimreme command. This general was inferior inabilities 
oi the Swc— ;q 1 none of his predeceffoi s, and defigned without lofs of 
c.cc■'•>■. t ; me t0 come to an engagement ; but the Weymar army fe- 
parating from him, put an end to that defign, and obliged 
him to remain for a confiderable time inactive. He was al- 
fo confined to his chamber for fome time by a dangerous 
.jr,ut; and thus a report cf his death being fpread, the 
Imperialids were encouraged to begin a long mat ch through 
toads fcarce paifiable, in hopes of iurprifing the Swediih ar¬ 
my without a general. Tordenfon having intelligence of 
this, feized an advantageous pod, which could not be f r- 
ced ; and thus obliged the enemy tct retreat, after having 


differed as much by their fatiguing march as if they had Sweden, 
fought a bloody battle. Then joining general Stalhunrh, 
who had been driven by the Imperialids out of Silefia, he Ruducesfe- 
reduced the town of Great Glogau, with a number of other verahownj, 
important places ; after which he laid fiege or Schweidnitz. 

The duke of Saxe-Lawenburgh, at the head of all his ca¬ 
valry, endeavoured to throw in fuccours; but was defeated 
with the lofs of 3000 men. He hiinfelf was taken prifoner, 
and died of chagrin a few days after. In confequence of 
this defeat Schweidnitz furrendered at diferetion ; and Tor. 
denfon having fent a detachment to inved the city of Neiffe, 
proceeded with the red to drive the enemy entirely out of 
Silefia. This he effeftually performed; obliging them to Dri^the 
retire over barren mountains, almod famifhed for want of imperialifts 
provifions, and haraffed by his light troops; fo that this out ofSUe- 
lately formidable army was almod entirely ruined. With R a > ant * 
his viftorious troops the Swedifh general then poured into 
Moravia ; where, in five days, he reduced the drong town of mu Z| c ‘ 
Olmutz (which not long ago fudained a fiege of as many 
weeks by the late king of Pruflia). Litta and Newdadt 
fhared the fame fate; after which, the Swedes, returning 
fuddenly to Silefia, made themfelves maders of Oppelein and 
Brieg, and laid fiege to Breflau. Here the garrifon made 
fuch an obdinate defence, that the Imperialids had time to 
affemble under the conduit of the archduke Leopold, and 
come to their relief. As Tordenfon was greatly inferior 
in number, he raifed the fiege ; but appeared fo formidable 
in his retreat, that the enemy durd neither attack him, nor 
attempt to prevent his encamping in a very advantageous fi- 
tuation. The Imperialids took this opportunity of laying 
fiege to Glogau ; but after having loll a great number of 
men, they were forced to abandon the enterprife on the 
jundlion of Wrangel with Tordenfon ; by which means the 
Swedes were once more in a condition to face their enemies 
in the field. 

Tordenfon now projected an irruption into Bohemia, and 
putting his army into winter-quarters in that country ; but 
in this he was prevented by the vigilance of the enemy : 
however, he reduced the city of Zittau, where, for the fird 
time, a cartel for prifoners was edablifhed ; by which means 
the Swedifh army was confiderably augmented. Thus dif- 
appointed in his defigns on Bohemia, Tordenfon direfted 
his courfe to Leipfic, which he intended to inved. The 
Imperial generals aflembled their whole force, and fet out 
to relieve that important place. The two armies foon came 10 * 
in fight of each other ; and a furious cannonading was the 
prelude to a general engagement. A fingle bullet had al- them at 
mod proved fatal to the Swedilh caufe. It carried away Leipfici 
the furniture of Tordenfon’s horft, killed the count Pala¬ 
tine’s horfe, pierced general Rab^nau through the body, 
took off the head of a celebrated counfellor named Crabbe, 
and carried away the leg of a private foldier. The Swedes, 
as foon as the armies came up, behaved with their wonted 
refolution, and after an obdinate conflift obtained a com¬ 
plete viftory ; 5000 of the -enemy being killed on the fpot, 

3000 wounded, and as many taken prifoners. This viftory 
was followed by the immediate furrender of Leipfic; and 
in all probability the Swedes would have finally triumphed 
over all their enemies, had not a rupture with Denmark en- IO j 
died. Tordenfon and Horn behaved with their ufual val ur War with 
in Holftein and Schonen, while general Konigfmark dillin- Denmark- 
guifhed himfelf in Germany ; but the ruin of the Weymar 
army, which was totally defeated with the lofs of one half 106 
its number at Dettingen by the Bavarians, proved a dread- TheSwedes 
ful blow, from which the Swedes could fcarce recover them- 
felves. Indeed, notwithftanding the valour and fucccfs of e s 
the Swedes, their affairs in Germany muff have gone to 
wreck in the campaigns of 1643 and 1644? had not 
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French under Conde and Turenne made a moft powerful 
diverlion, and performed fuch exploits as immortalized the 
names of thefe two generals. 

In 1645, the war againft Denmark was puflied with fuch 
vigour, that a peace, very honourable and advantageous for 
Sweden, was concluded ; and thus Torftenfon was again at 
liberty to a< 5 t againft the Imperialifts. He now took mea- 
fures for carrying the war into the heart of die Auftrian 
dominions. Hatfield affembled a confiderable army to op- 
pofe the Swedes j and the emperor came in perfon to Prague 
to animate his troops. The two armies came in fight at 
Jancowitz, and both prepared for an engagement. The va¬ 
lour of the Swedes once more prevailed; and they totally 
defeated their enemies. Four thoufand of the Imperialifts 
were killed on the fpot, among whom were general Hatfield 
and a great number of officers ; and near 5000 were taken 
prifoners. No great advantages, however, were derived 
from this viifory. Some towns indeed were reduced ; but 
at laft Torftenfon was obliged to retire into Moravia, 
where he put his army into winter-quarters ; and in the 
beginning of the year 1646 refigned the command to 
Wraugei. 

The new general conduced the Swedifti affairs with 
great ability and fuccefs ; till at laft the Imperialifts, find¬ 
ing themfelves finally unable to drive the Swedes out of 
Geimany, concluded a peace with them in 1648. This 
was the memorable treaty of Weftphalia, by which the Ger¬ 
manic conftitution was fettled upon its ancient principles, 
and thofe implacable difputes which had fo long torn the 
empire were ended ; the duchies of Bremen and Verden, all 
the Upper and part of Lower Pomerania, the city of Wif- 
mar and the ifle of Rugen, were affigned to Sweden, and 
a giatification of five millions of crowns was given to the 
army. 

Sweden now enjoyed fome years of repofe, Charles Gu- 
ftavus, count Palatine, having gained the favour of Chrifti- 
na, was appointed generaliffimo of the forces, and heir-appa¬ 
rent to the crown. A m.irtiage was propofed between 
them ; but the queen would never liften to this or any other 
propofal of the kind. In 1650, the ceremony of the queen’s 
coronation was performed ; but in four years hereafter, (he 
refigned the crown in favour of Guftavus. (See the article 
Christina). 

The new king found himfelf involved in confiderable 
difficulties on his acceffion to the throne. The treafury 
was quite exhaufted ; great part of the revenue was ap¬ 
pointed for the fupportof Chriftina’s houfehold ; the people 
were rppreffed with taxes; and the nation having been dif- 
armed for feveral years, began to lofe its reputation among 
foreigners. To remedy tliefe evils, C.iarles propofed to re¬ 
lume all the crown lands which had been alienated by grants 
to favourites duiing the late reign ; to repeal a duty which 
had been laid upon fait ; to put the kingdom in a pofture of 
defence; and to enter upon a war with fome neighbouring 
ftate. Under a pretence, therefore, that Cafimir king of 
Poland had qtieftioned his title to the throne, he began to 
make preparations for invading that kingdom. Several on- 
baffies were lent from Poland to Stockholm ; but fome point 
of ceremony always difappointed them of an audience of the 
king; fo they were obliged to return without their er¬ 
rand. As foon as matters were in readinefs, General Wit- 
temberg made an irruption into Poland from the fide of Po¬ 
merania. The Poles oppofed him with an army of 15,000 
men j but inftead of fighting, they began to negotiate, and 
in a fhort time entirely diiperfed riumfelves. Charles him- 
fslf foon followed with a powerful army, and purfued his 
march without obftvuftion, all the cities throwing open their 
gates to him as lie approached, and offering to i'r.prly him 


with ueceffarics. As he advanced to Qracuw, Cafi.hu re- ^Jweclcn. ^ 
folved to make one effort to fave his capital. His aimy II4 
amounted only to io,oco men ; ar.d thefe were unfortunate- T he Poles 
ly fuch as had never ftood fiie. After a feeble rehftance, defeated, 
they fled with precipitation, having loft iooo men ki.led “ 
and taken prifoners. A few days alter this Charles defeated re( j uce( j i 
the Poles a fecond time, about eight leagues from Cracow; 
upon which Cafimir fled with his family to Oppelen in Si- 
lefia. The capital was then inverted ; and though defended 
with the utmoft valour by Stephen Czarnefki, was in a fhort 
time obliged to capitulate. Thus in lefs than three months 
Charles apparently became mailer of Poland ; but it foon be¬ 
came evident that the Poles had no intention of abandoning 
their former fovereign. st S 

In 1656 a war took place with the elector of Branden- the a ^j^' 01 
burg. While Charles was employed in the conqueft °f 0 fB rM den- 
Poland, that prince had invaded the Royal and Ducal Pruf- burg, 
fia, and reduced the moft confiderable towns with little 
oppofition. The king of Sweden took umbrage at his pro- 
grefs ; and having marched againft him, defeated his forces 
in feveral flight encounters, and obliged him to own that he 
was a vaffal of Sweden. Thefe rapid conquefts alarmed all 
Europe; and the different powers fought for means of 
driving the Swedes out of Poland, which they had fo un- 116 
expeftedly and unjuftly feized. The Poles were no fooner The Poles 
affured that they fhould be affifted, than they everywhere rcv<l t- 
revolted and maffacred the Swedes. Cafimir returned from 
Silefia ; and thofe very troops and generals who had before 
iubmitted to Charles without oppofition, now ranged them- i '7 
felves under the banners of his antagonift. Charles imnie- Charles 
diately marched from Pruffia to chaftife the infolence of the tor^but'iV 
Poles, and totally defeated a body of 12,000 men under the obliged to 
command of Czarnefki. This did not hinder all the Poles retire, 
incorporated with his troops to defert; which confidi rably 
reduced his army ; and the campaign being performed in 
the depth of winter, he was at laft obliged to retreat to 
Pruffia, In his march he was haraffed by the Poles ; and 
a body of 4000 Swedes was furprifed and defeated by them 
at Warka. This lofs, however, was foon after recompenfcd 
by a complete vi&ory gained by Adolphus the king’s bro¬ 
ther ar.d General Wrangel over Czarnefki. In the mean 
time the king was taking meafures for laying fiege to 
Dantzic ; but was prevented by the Dutch, who threat- 
ened to oppofe him, unlefs a proper regard was paid to their 118 
intereft. Charles accordingly granted them advantageous Concludes 
terms; and afterwards gained over the elector of Branden ^.j^the 
burg, by ceding to him the fovereignty of Pruffia, that j) u t c h and 
he might be at liberty to turn his whole ftrength againft ihe eledUr 
Poland. ofBranden- 

By the treaty juft concluded with the eledlor, the latter ^ ur o' 

•was to affift Charles in his war with Poland ; but the elec¬ 
tor had fo procraftinated matters, that the Poles, having ob¬ 
tained affiftance from the Tartars, had reduced the city of 
Warfaw. The two princes, however, now mai ched in con¬ 
cert againft their enemies, who were encamped in a ltrong 
fituation in the neighbourhood of the city abovementioned, 
their camp being fronted by the Viftula. The Poles were 
driver, from their entrenchments with prodigious (laughter, jit) 
and a vaft number taken prifoners. The Poles and Tartars The Poles 
then laboured to break the alliance ; with which view they an dTartan. 
entered Ducal Pruffia, and defeated the ele&oral army, ta-^j* ted 
king prince Radzivil and other perfims of diftindlion pri- flautThteT 
foners. The Swedes foon had their revenge. General 
Sleinboeci: attacked the fame Polifh army at Philippowa, 
and overthrew it with fuch (laughter as obliged the Poles 
for thatfeafon to quit the field. A more formidable enemy 
than the Poles now began to make their appearance. The 
Ruffians invaded the provinces of Carelia, Ingermania, and 
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Livonia ; While the elector of Brandenburg began to waver 
in h s fidelity. To preferve thjg only ally at fuch a critical 
juncture, Charles was obliged to give him more advantage¬ 
ous terms than thofe already mentioned ; while the Ruffians 
were repulfed in the provinces of Carelia and Ingermania. 
But in Lavonia they had better fuccefs, two important for- 
treffes falling into their hands ; after which they laid fiege 
to Riga. For feven months they battered the walls of this 
city, without once venturing to pafs the dit^h or ftorm the 
practicable breaches. The befieged, under the command of 
Magnus de la Gardie and Simon Helmfield, defended them- 
felves with the greatest intrepidity; cutting off many thou- 
fands of the enemy in the fallies they made. At laft they 
attacked the Ruffian camp, drove them out of it with 
great {laughter, and obliged them to raife the fiege with 
precipitation. 

Charles, notwithftanding the number of his enemies, was 
now become fo formidable by the valour and difeipline of 
his troops, that whole armies often fled ,on the very news 
of his approach. At laft, in 1657, the Poles, finding they 
could not refill him in the field, contented themfelves with 
haraffing the Swedes on their march, and cutting off the 
foragers and convoys. This proved much more deftrudtive 
to the Swedes than their former method ; fo that Charles 
was obliged to enter into an alliance with Ragotlki prince 
of Tranfylvania, by affigning him certain provinces in his 
neighbourhood, in order to furnifti himfelf with irregular 
troops, who might fight the Poles in their own way. This, 
however, proved of no real advantage ; for the confederates, 
after {pending a whole campaign in Luthuania, were obli¬ 
ged to return without accomplifhing more than the reduc¬ 
tion of a fingle fortrefs ; upon which Charles returned with 
the Swedifti army to Pruffia. 

Leopold, the young king of Hungary, having beheld for 
a long time the Swedes with a jealous eye, now refolved to 
declare for Poland. The more effedtually.to curb the am¬ 
bition of the Swedifh monarch, he folicited the king of 
Denmark to come to a rupture with him. This was in- 
ftantly complied with, and the Danes invaded Bremen. 
Charles haftened to oppofe this new enemy ; which gave 
fuch offence to Ragotlki, that he negledted to take the pro¬ 
per meafures for his own defence in the abfence of the 
Swedes, and fuffered his army to be deftroved by the Poles 
and Tartars. At the fame time the Turks invaded Tran¬ 
fylvania, under pretence that Ragotlki, being a vaffial of the 
Grand Signior, had no right to invade Poland without his 
leave. Ragotlki oppofed them in the field ; where he was 
defeated and killed, leaving Charles dellitute of the only ally 
on whom he could have depended. 

The king,. however, not difmayed by this misfortune, 
traverfed Pomerania and the duchy of Mecklenburg ; after 
which he fell upon Holftein, while general Wrangel with 
another corps entered the duchy of Bremen. The latter 
executed his meafures with the utmoft vigour and intrepidi¬ 
ty. In 15 days he retook all the towns which the enemy 
had reduced; defeated and drove the Danilh army out of 
the country, killing 3000 of their bed foldiers. In Holftein 
the king reduced feveral fortrefles, laid Itzehoe in allies, de- 
feated-a body of Dares, and laid fiege to Frederic-Udda, 
into which the Danes had thrown a ftrong garrifon. The 
conduit of this fiege he left to Wrangel, he himfelf retiring 
to Wifmar in order to obferve the fituationof affairs in Po¬ 
land ; but no fooner was he gone than Wrangel attacked 
the place with fuch fuiy, that he became mailer of it in two 
hours. In the province of Halland the Swedes were de¬ 
feated ; but the enemy derived no advantage from their vic¬ 
tory : at fea the fleets met, and maintained a hot engage¬ 
ment rci two days, without any confiderable advantage on 


either fide. In Poland matters went on much vvorfe. The 
houfe of Auftria had now declared for Cafimir ; a German 
army entered Poland, and reduced Cracow, though not 
without great lofs to'themfelves. Czarnefki entered Po¬ 
merania, where he butchered the unhappy peafants without 
mercy; but on the approach of Charles he fled as ufual, 
having gained nothing by his expedition but the character 
of a cruel barbarian. 

The king of Sweden was now furrounded by enemies. 
The elector of Brandenburg had declared againft him ; and 
he had befides to engage the armies of Auftria, Poland, 
Ruffia, and Denmark, in the field. In this dangerous fitua- 
tion he refolved to attack Denmark, in fuch a manner as 
fhould oblige that power to come to a fpeedy accommoda¬ 
tion. His defigns were forwarded by a very early froft, 
which enabled him to tranfport his troops without the ex¬ 
pence and trouble of {hipping. Having paffed over on the ice 
to the ifland of Funen, he cut in pieces a body of 4000 
Danifh foldiers and 300 peafants. The whole ifland was 
reduced in a few days ; alter which he paffed to Langland, 
then to Laaland, after that to Falftre, and laftly to Zealand. 
The Danes were terrified at this unexpected invafion, and 
were giving themfelves up to defpair, when Charles offered 
to conclude a peace upon equitable terms. The king of 
Denmark very gladly confented ; but with a defign to re¬ 
new the war as foon as he thought it could be done with 
fafety. By this treaty, called the treaty of Rojchild , con¬ 
cluded on the 12th of March 1658, the provinces of Scho- 
nen, Halland, and Bleking, Lylter, and Huwen, the ifle 
of Bornholm, the baillages of Bahadus and Drontheim in 
Norway, were yielded to Sweden, and a free paflage through 
the Sound was granted to the Swedifti fhips. 

No fooner was Charles retired, than the king of Den¬ 
mark began to aft againft him in an underhand manner ; on 
which, refolving to anticipate him in his defigns, he appear¬ 
ed unexpectedly with a fleet before Copenhagen. Had he 
given the affault immediately, before the inhabitants had 
time to recover from their furprife, it would probably have 
furrendered at once ; but, by landing at the diftance of 17 
miles, he gave them time to prepare for tlieir defence: the 
fiege proved extremely tedious, and at laft the place was re¬ 
lieved by a Dutch fleet. On this Charles converted the 
fiege into a blockade, which continued till the end of the war. 
Wrangel reduced the ftrong fortrefs of Cronenburg; and 
the Swedfih forces were fo judicioufly ported, that all Den¬ 
mark was in a manner blocked up; when, in 1660, king 
Charles died of an epidemical fever : and thus an end was 
put, for that time, to all the ambitious defigns of Sweden. 

The new king Charles XI. was a minor at the time of 
his father’s death; and as the kingdom was involved in a 
dangerous war with fo many enemies, the regency determin¬ 
ed to conclude a peace, if it could be obtained on reafonable 
terms. A treaty was accordingly concluded at Oliva ; by 
which Cafimir renounced his pretenfions to the crown of 
Poland, and that republic gave up all pretenfions to Livonia. 
Bornholm and Drontheim were ceded to Denmark; and an 
equivalent in Schonen remained with Sweden. During the 
minority of the king, nothing remarkable occurs in the hif- 
tory of Sweden. In 1672 he entered into alliance with 
Louis XIV. which two years after involved him in a war 
with the eleCtor of Brandenburg. At firft the Swedes car¬ 
ried all before them ; and general Wrangel having fallen 
fick, they continued their conquefts under another named 
Mardenfeldt• Almoft all the towns in Brandenbnrg were 
reduced, when tire elector arrived with an a: my to the re¬ 
lief of his diftreffed fubjeCts. He retook feveral towns, de¬ 
feated Mardenfeldt in a general engagement, and foon after 
forced them to abandon all their conquefts. In conjunction 
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with the Danes, he then invaded the Swedifli dominions : 
many places of importance were reduced; and, in 1676, 
Sweden received a molt deftrudlive blow by the defeat of 
her fleet in an engagement with the combined fleets of Den¬ 
mark and Holland. Soon after this the king took the go¬ 
vernment into his own hands, and in fome degree reftored 
the fortune of Sweden ; but though matters went on in a 
more profperous way where the king commanded in perfon, 
the fame Ioffes and difgrace attended the Swedifh arms in 
every other quarter. In Pomerania, count Kongifmark loft 
every place of importance excepting Stralfund, Stetin, and 
Griplwald. In 1678, the Swedifh fleet was defeated in 
two engagements. At Landfcroon a mod obftinate battle 
was fought from ten in the morning till fix at night; when 
both parties were obliged, by their fatigue, to retire to their 
refpedtive camps. At Oldeval in Norway, the Swedes were 
defeated ;and the Danes laid defolate the illands of Oeland 
Smaaland, Unno, and Kuno; while the eledtoral troops 
and Imperialifts reduced count Kongifmark to the utmoft 
diftrefs in the neighbourhood of Stralfund. 

In this deplorable fituation of affairs count Konigfmark 
found an opportunity of attacking his enemies to fuch ad¬ 
vantage, that he obtained a complete victory; after which 
he ravaged the duchy of Mecklenburg. Yet notwithftand- 
ing this fuccefs, he could not prevent the eledtor from re¬ 
ducing Stalfund ; after which he was obliged to evacuate 
Pomerania ; and, to complete his diftrefs, the fleet which 
tranfported the Swedifh army from Pomerania was wrecked 
on the coalt of Bornholm ; by which accident 2000 perfons 
were drowned and the remainder plundered and taken pri- 
foners by the Danes, tnough they had been furnifhed with 
paflports from king Frederic. 

In this unprofperous fituation of affairs a peace was con¬ 
cluded at St Germain’s between France and her enemies, 
by which the Swedes and Danes were left to decide their 
quarr -1 by themfelves. Denmark was by no means a match 
for Sweden, even in the diftrelfed fituation to which fhe was 
_ reduced ; for which reafon a treaty was inftantly concluded, 
on terms much more favourable to Sweoen than could have 
been expeited ; and the peace w ( i.- confirmed by a marriage 
between Charles and Ulrica Eleonora, daughter t.> the king 
ol Denmark. From this time the Swedifh monarch applied 
himlelf to the reformation of the ftate ; and by artfuliy ma- 
iwgirg the difputes between the nobility and peafants, he 
obtained a decree of the ftates empowering him to alter the 
conftitution as he pleaied. Being thus invefted with abfo- 
lute power he proceeded to take fome very extraordinary 
meafures. In 1685 it was projedted to liquidate the public 
debts by raifmg the nominal value of money, without adding 
any thing to its intrinfic value. This was put in execution 
the following year, by which the creditors of the govern¬ 
ment le ft upwards of nine millions of crowns. This, with, 
fome other arbitrary fteps taken about the fame time, dif- 
gufted all the nobility, merchants, and cr wn-cr diiors. In 
Livonia they were highly refented ; and remonltranee-, were 
repeatedly fent by the hands of deputies, who had orders to 
infill upon their privileges confirmed by many adls of the 
king’s predeceflors. The deputies could obtain noihing, 
fo that the diet was affembled. On their report the body 
of nobility refi lved to draw up a ftronger remonftrance than 
any of the former, to be prefenled to the king by captain 
Patkul one of the deputies, who had already diftinguifhed 
himlelf by his boldnefs and attachment to liberty. His 
oublic fpirit, however, produced no ether effedl than to pro¬ 
cure his own deftructicn. An accuiht’on was drawn up 
a j a in ft all the rememftrants, but especially Patkul. He was 
fintenced to lofe his ri^hth.md, then to be deprived of his 
life, honours, and eftates; to lute the latter confiscated tc 


the com- Swcc-.r.. 
ur.juft by 


the crown, and his papers burnt by the hands of 
mon executioner. The accufation was declared 
the univerfity at Leipfic : but notwithftaadir.g this, Patkul 
was obliged to fly his country, to ax ( id the execution of his 
rigorous fentence ; which, however, fell upon him with re¬ 
doubled fury in the fubfequent reign, of which an account 
is given under the article Patkul. 141 

On the 15th of April 1697, died Charles XI. leaving CliarJesXl. 
his crow’n to his fon, the celebrated Charles XII. at that dies ami i» 
time a minor. On his accefiion he found himfelf under the 
tuition of his grandmother Eleonora, who had governed the charle* 
kingdom during the minority of the late king. Though xil. 
Charles was at that time only 15 years of age, he inftantly 14a 
fhowed a defire of taking the government into his own b* e takes 
hands. His counfellors, count Piper and Axel Spat re, fig- mein^luo ^ 
nified his defire to the queen-regent. They were by her ^ 
referred to the ftates; and there all were unanimous: fo hand? at 
that the queen, finding that oppofition would be vain, re- the age of 
figned her power with a good grace ; and Chailes was in- t 5 - 
veiled with abfoiute authority in three days after he had 143 
exprefied his defire of reigning alone. He was fcarce feat- -A powerful 
en on the throne when a powerful combination was form- c . om |? jna ' , 
ed againft him. King Auguftus of Poland formed defigns hincT 
on Livonia ; the king of Denmark revived the difputes he 0 
had with the duke of Holftein, as a prelude to a war with 
Sweden ; and Peter the Great of Mufcovy began to form 
defigns upon Ingria, formerly a province of Raffia. In 
1699 the king of Denmark marched an army into Holftein. 

Charles fent a confiderable body of troops to the duke’s jjolftein 
affiftance ; but before their arival the Danes had ravaged ravaged by 
the country, taken the caftle of Gottorp, and laid clofe fiege the Danes, 
to Tonningen. Here the king of Denmark commanded in 
perfon ; and was affifted by the troops of Saxony, Bran¬ 
denburg, Wolfenbuttle, and HelTe-Cairel. England and 
Holland, as guarantees of the laft treaty with Denmark, in 
coi.cert with Sweden, joined Charles againft this confedera¬ 
cy, and fent fleets to the Baltic. They propofed a termi¬ 
nation of the war upon equitable terms ; but thele were 
haughtily refufed by the Danilli monarch, who defpifed the 
youth and inexperience of Charles, and relied too much up¬ 
on the alliance he had formed with Saxony, Brandcnbu.g, I4 - 
Poland, and Ruffia. The town of Tonningen, however. They are 
refilled all his efforts ; and when he ordered the place to be lqnulvd at 
ftormed, he had the mortification to fee his troops driven Tor.ningen. 
headlong from the walls by a handful of Swedes under ge¬ 
neral Bannier. 14 5 

In the year 1700, Charles, having entrufted the affairs Charlesfets 
of the nation with a council chofenout of the fenate, fet out out frotn 

e 8th May from his capital, to which he never after- 

r and defeats. 

the fleet of 


on 


wards returned. He err.bai ked at Carlfcroon, and defeat 
ed the fleet of the allies. Having made a defeent on the t.ie allies" 
ifiand of Zealand, he defeated a body of cavalry that oppofed 
his march, and then proceeded to invert Copenhagen by fea 
and land. The king of Denmark then faw the neceffity 
there was either of having his capital deftroyed, or of doing 14; 
juftice to the duke of Holftein. He chofe the hitter ; and Obliges tli 
a treaty was concluded in eleven days,upon much the lame -Oanesto 
terms as foimerly. Chailes being tints at liberty to turn J"' ; e 
his arms againft the other princes who had conjpircd his tie - 1 
ftruclion, refi Led to lead his army againft Auguftus king 
of Poland; but on his way he received intelligence that 
the czar of Mufcovy had laid fiege to Narva wit it 100,oco i 4 3 
men. On this he immediately embarked at Cat Ucroi-n, Man-iiea a. 
though it was then the depth of winter, and the Baltic fcarce S a!nft t! '- 
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multitude. The czar, however, had thrown very poffible 
obftrudfion in the way of his antagonid. Thirty thoufand 
men were polled in a defile on the road, to oppofe his paf- 
fage; and this corps was fuftained by a body of 20,000 
others, potted fome leagues nearer Narva. The czar him- 
felf had fet out to haften the march of a reinforcement of 
40,000 men, with whom he intended to attack the Swedes 
in flank and rear. But the celerity and valour of the 


Swedes baffled 


With 4000 foot and an 


every emieavour. 

armies^and e fl ua ' number of horfe the king fet out, leaving the reft, of 
attacks’ the the army to follow him at their leifure. With thefe he at- 


Czar’s tacked and defeated the Ruffian armies one after another, 
-amp. pufhing his way to the czar's camp, which he give imme¬ 
diate orders for attacking. This camp was fortified by 
lines of circumvdllation and contravallation, by redoubts, by 
150 pieces of brafs cannon placed in front; and was defend¬ 
ed by an army of So,000 men : yet fo violent was the at¬ 
tack of the Swedes, that in three hours the entrenchments 
were carried ; the king with 4000 men that compofed the 
wing he commanded in perfon, purfued a flying army of 
50,000 to the river Narva. The bridge broke down by 
the weight of the fugitives, and the river was inftantly co¬ 
vered with their bodies. Great numbers returned in defpair 
to their camp, where they defended themfelves for a while; 

230 but at lall the generals Gallowin and Frederowitz, who 
The camp commanded them, furrendered. Thirty thoufand were kil- 
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led in the intrenchments and in the purfuit, or drowned in 
’ the river ; 20,000 furrendered at diferetion, and were dif- 
mifled unarmed ; while the reft were totally difperfed. An 
hundred and fifty-pieces of fine cannon 28 mortars, 151 
pair of colours, 20 (laniards, and all the baggage of the 
enemy, were taken. Among the prifoners were the duke 
de Croy, the prince of Georgia, and leven other generals. 
Charles behaved with the greatell generofity to the conquer- 
G - e n ro [ lty Being informed that the tradefmen of Narva had re- 

•i i»r es. crec }it to the officers whom he detained prifoners, he 

fent iooo’-ducats to the duke of Croy, and to every other 
officer a proportionable dim. 

Peter was advancing with 40,000 men to furround the 
Swedes, when he received intelligence of the dreadful defeat 
at Narva. He was greatly chagrined ; but, comforting him- 
felf when the hopes that the Swedes would in time teach the 
Ruffians to beat them, he returned to his own dominions, 
where he applied himfelf with the utmoll diligence to the 
railing of another army. He evacuated all the provinces 
which he had invaded, and for a time abandoned all his great 
projedts, thus leaving Charles at liberty to profecute the war 
againfl Poland. 

As Auguflus had expected an attack, he endeavoured to 
draw the czar into a clofer alliance with him. The two mo- 
narchs had an .interview at Birfen, where it was agreed that 
king of Po- Auguftus {hould lend the czar 50,000 German foldiers, to 
m ' be paid by Mufcovy; that the czav fliould fend an equal 
number of his troops to be trained up to the art of war in 
Poland; and that he lhould pay the king three millions of 
rix-Jollars in the fpace of two years. Of this treaty Charles 
had notice, and by means of his minifter count Piper entire¬ 
ly fruftrated the fcheme. 

In 1701, as early as the feafon permitted, Charles, ha¬ 
ving received a reinforcement from Sweden, took the field, 
gainft the anc i appeared fuddenly on the banks of the Duna, along 
baxona. which the Saxon army was ported to receive him. The king 
of Poland at that time being fick, the army was commanded 
by Ferdinand duke of Ccurland, marifchal Stenau, and ge¬ 
neral P.tykel, all officers of valour and experience. They 
h r J f 0 rt fled certain iflands in the mouth of the river, and 
t,i’- en every other precaution againfl an attack; the fid¬ 
dlers were hardy, well diiciplined, and nearly equal to the 
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Swedes in number; yet Charles, having paffed the river In Sweden, 
boats with high fides to fereen the men Irom the fire of the 
enemy, attacked them with fuch fury, that 

tirely defeated, with the lofs of 2500 killed on the fpot, tirely de- 
and 1500 taken prifoners. All the Saxon baggage, 36 fiats them, 
pieces of cannon, five pair of colours, and fix ftandards, fell 
into the hands of the Swedes. 

This vidtory was followed by the furrender of all the 
towns and fortreffes in the duchy of Courland. The king 
then patted into Lithuania; where every town opened it; 
gates to him. At Birfen, an army of 20,000 Ruffians re¬ 
tired with the utmoll percipitation on the news of his ap- r- 4 
proach. Here Charles preceiving that the kingdom of Po- Forms a 
land was greatly difaffedted to Auguflus, began to projed fchemc fo F 
the fcheme of dethroning him by means of his own fubjrdts. 

This fcheme ha executed with more policy than he ever U ° U u " 
fhowed on any other occafion. The manner of putting it in 
execution was concerted between Radziewifchi, cardinal pri¬ 
mate of Poland, and count Piper. Intrigues and cabals 
were held at the houfe of the treacherous ecclefiaftic, while 
he was publi.fhing circular letters to keep the people in their 
duty to the king. The diet being filled with Swediih par- 156 
tiians, became tumultuous, and broke up in confufion. The Confufions 
affairs of the kingdom then fell into the hands of the fenate ; in Poland, 
but here the Swedifh party was as ftrong as in the diet. It 
was agreed that they fhould lend an embafly to Charles ; 
that the pofpolite fliould mount, and be ready againfl all 
events; but the chief regulations refpedted the king’s au- 
thority, which it was determine^ at any rate to retrench. Auguflus 
Auguflus, refolving rather to receive laws from the vidto- attempts to 
rious Charles than from his own fubjedts, fent an embaffy to treat, but 
him, committing the management of the whole to the coun- m vai “' 
tefs of Konigfmark, a native of Sweden, and a lady famous 
for her wit and beauty. But the king refufed to fee her ; 
on which fhe returned chagrined and difappointed, to War- 
faw. The ambaffadors of the fenate inftantly obtained an 
audience; and were allured by Charles, that he took arms 
againfl the Saxons in defence of the liberties of the Poles, 
whom he fhould always regard as his bed friends. Confe¬ 
rences were appointed to be held at Kinfchin ; but Charles 
foon after altered his mind, and told the ambaffadors he 
would hold them at Warfaw. 

Auguflus, in the mean time, finding his fcheme of peac 
fruftrated had recourfe to the fenate; but met with fuch a cond appli- 
rough anfwer from them, that he determined once more to cation tono 
apply to Charles. To him therefore he fent his charmber- P ur P°fi - 
lain ; but a paffport being forgot the ambaftador was ar- 195 
retted. Charles continued his march to Warfaw, which fur- Warfawta- 
rendered on the firft fummons ; but the citadel held out for ken. 
fome days. Auguflus, finding at lad that no dependence 
was to be had on the Poles, determined to trud his fortune 
wholly to the Saxon army and the nobility of the palatinate 
of Cracow, who offered to fupport him to the utmod of 
I heir power. The Saxon army was now advanced to the 
frontiers, and Augudus immediately put himfelf at the head 
of it. Being joined by the nobility of Cracow, he found 
his forces to amount to 30,000 men, all brave and well- 
difciplined. With thefe he marched in qned of his enemy ; 
who did not decline the combat, though he had with him 160 
only 12,000 men. Though the Saxons were drongly pod- ' rh p Saxons 
ed, having their front covered by a morafs, belides being f nt ^ r ^ !y de ' 
fortified with pallifadoes and chevaux de frife, they were at- fcated ’ 
tacked with irrcfidible impetuofity, and entirely defeated, 
with the lofs of 4000 killed, 2000 made prifoners, and all jgi 
their baggage and cannon. This vidtory was followed by Cracow la¬ 
the lofs of Cracow : after which Charles fet out in purfuit of ken. 
the flying army, with a defign of preventing them from re- 
affembling ; but his horfe falling under him, he had the mif- 
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fortune to break his thigh, by which he was confined fix 
weeks; and thus Auguftus obtained Tome refpite. The 
interval he made the belt ufe of. Having convoked a diet 
firft at Marienburg, and then at Lublin, from them he ob¬ 
tained the following refolutious; that an army ol 50,000 
men ftiould be rail'd! by th: republic for the fervice ot the 
prince ; that fix weeks fhouid be allowed the Swedes to de¬ 
termine whether they were for war or peace; and that the 
fame time fliould be granted to the turbulent and difeon- 
tented nobles of Poland to make their conceffions. To 
counteract the effects of thefe refolutions, Charles affembled 
another diet at Warfaw; and while the two ademblies dis¬ 
puted concerning their rights and privileges, he recovered of 
his wound, received a llrong reinfoicement from Pomerania, 
and utterly defeated and dTperfed die remains of the Saxon 
army. 

The ill fortune of Auguftus continued Hill to perfecute 
him. In 1704 he was formally depofed by the diet, and 
the crown conferred by Charles on Staniflaus Lectin iky pa¬ 
latine of Pofnania. Auguftus, however, did not yet tamely 
give up his kingdom. His adherents daily fidrmithed with 
the Swedes ; and Auguftus him fell, being reinforced by 9000 
Ruffians, retook Warfaw, and was very near furprifing the 
new king, who lived in perfect fecuriiy in the city while 
Charles fought in his caufe. Count Horn, with 1500 
Swede 1 ., vigoroufly defended the citadel; but at laft, find¬ 
ing it no lo-iger tenable, he was obliged to futrender at dirt 
cretion. The reduction of Warfaw was among the laft ad¬ 
vantages gained by Auguftus in thecourfe oi this war. His 
troops were now compofed of Saxon recruits and undifei- 
plined Poles, who had no attachment to his perion, and were 
ready on all occafions to forfake him. Charles and Stanirt 
Uus advanced with the viftorious army ; the Saxons fled be¬ 
fore them, and the towns for feveral miles round fent their 
fubmiffions. The Poles and Saxons were under the com¬ 
mand of Schulleniberg, a inoft fagacious and experienced 
general, who ufed every expedient to check the progrefs of 
the Swedes, by ftizing on the advantageous ports, facrificing 
finall parties to the fafety of the whole, and to miflead the 
enemy, &c. However, with all his conduit and caution, 
he found himfelf outwitted, and Charles in the neighbour¬ 
hood of his camp ready to fall upon him, while he thought 
him at 50 leagues diftance. The Swedifh monarch attack¬ 
ed him with a fuperior army, but entirely compofed of 
ho 1 fed Schulleniberg had ported his men in fuch a manner 
as rendered it inipolfible to furround them. His firft rank 
being armed with pikes and fufees, prefented a kind of ram¬ 
part of bayonets; ihc fecond line hooping over the firft 
who kneeled, fired over their heads, while the third rank, 
who flood upon their feet, kept up an inceftant fire, by 
which the Swedilh liorfe were exceedingly galled and put 
in diforder. Charles loft the opportunity of cutting off the 
whole Saxon army, by omitting to order his men to dif- 
moun:. This was aimoft the firft time that infantry had 
been regulaily op poll-d to cavalry, and the fuperiority of 
the former was evident. After the engagement had conti¬ 
nued about three hours, the Saxons retreated in good or¬ 
der ; which no enemy had ever done before in any engage¬ 
ment with Charles. The Swedes purfued their enemies to¬ 
wards the Oder, and forced diem to retreat through thick 
W'oods, aimoft impervious even to infantry. The Swedifh 
liorfe, however, pufhed their way, and at laft inclofed Schul- 
lemberg between a w'ood arid the river, where Charles had 
no doubt of obliging him to furrender at diferetion, or die 
fword-in-baod, as having neither boats nor bridges ; but the 
genius of Schulkmberg fupplied every defeft. In the night 
he ordered planks ard floats of trees to be fattened together ; 
upon which he carried over his troops, while the Swede 
Vol. XVIII. 
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peifted every moment to fee inverted. In the mean time, 
however, the Ruffians having recovered their fpiiitt, fell 
upon the Swedes in Livonia with the utmoft fury. Narva, 

Dorpt, and feveral other towns, were taken, and the inha¬ 
bitants and garrifons treated with great baibarity. Soon 
after, an army of 100,coo Ruffians entered Poland. Sixty 
thoufand Cofficks under Mazeppa entered the country at am j inv.uft 
the fame time, and ravaged every thing with the fury of Poland, 
barbarians. Schulleniberg too, perhaps more formidable 
than either, advanced with 14,000 Saxons and 7000 Rui- 
fions, dilciplioed in Germany, and reputed excellent folciiers. 

Could numbers have determined the event of war, the Swedes 
muff certainly have been at this time overpowered. Inrteau 
of this, however, Charles rtemeJ to triumph over his ene¬ 
mies with more eafe the more numerous they were. The 
Ruffians were defeated fo fart, that they were all difperfed 
before one party had notice of the misfortunes of another. 17a 
The defeating an army of 40,000 men fcarcely obflruffed Afloaifli- 
the march of the Swedes, while their aftonirtied enemies 
looked upon thefe aftions as the effj&s of witchcraft, and a g a ; n fl. 
imagined that the king of Sweden had dealings with infer- them, 
nal fpirits. With thefe apprehenfions they fled beyond the 
Borifthenes, leaving tlie unhappy Augustus to his ill fate. 
Schullemberg, with all his {kill and experience, fucceeded no 171 
better. The Swedifh general Renfchild engaged and de- Schulletn 
feated him in half an hour, though the Swedes were vaftly V 1 ? en " 
inferior in number, and their enemies ported in a moft ad- £ eat J d 
vantageous fituation. Nothing could be more complete Renfchild. 
than tiiis victory. Whole regiments of Saxons threw down 
their arms, and begged their lives in the naoft fuppliant pof- 
ture. Six thoufand were (lain in the field,' and 7000 taken 
prifoners. Thirty-fix pieces of camion, 11,000 muikets, 4© 
pair of colours and ftandards, with all the Saxon baggage, 
fell into the hands of the Swedes: and the confequences 
were ftill more important; for now a pafliige was opened 
into Saxony, and Auguftus feemed to be in as great danger 
of lpfing bis hereditary dominions as he had been of lo- 
fing Poland. Tnis extraordinary viflory, indeed, is faid to 
have been owing to a panic which feized the troops of 
Schulleniberg: however, it was looked upon with admira¬ 
tion, and thought to make the renown of Renfchild equal to 
that cl his fovereign. Charles himfelf was jealom, and could 
not help exclaiming, “ Surely Renfchild will not compare I7Z 
himfelf with me !” But the cruelty of this general fuilied Cruelty of 
his reputation; for fix hours alter the engagement, he cau- theSwedift 
fed toco Ruffians to be maffacred in cold blood, to revenge, £ enera1 ' 
as he faid, the cruelties they had committed in Poland. , 

Soon after this viftcry, which was gained on ihe 12th of I73 
February 1706, Charles entered Saxony at the head of Charles in- 
24,000 men. The diet at Ratifbon declared him an er.emy vadesdaxo- 
to the empire if he crofted the Oder. But to this declara- n rt 
tion no regard was paid. Charles purfued his march; while 
Auguftus was reduced to the condition ol a vagrant in Po¬ 
land, where he pofteffed not a (ingle town befides Cracow. 

Into this city he threw himfeli with a few Saxon, Polifh, 
and Ruffian regiments, and began to ereft fome fortifica¬ 
tions for its deience ; bat the approach of the S.vecifh ge¬ 
neral Meyerfeldt, and the news of the invafton c-f Saxony, 
difconcerted ail bis meafures, and threw him into defpair. 

The Ruffians indeed were his faithful allies; but he dread- 
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Sweden, ed them almoft as much as the Swedes: fo that he was re- 
174'*"’^ duced to the neceffity of writing a letter to Charles with his 
Auguftus own hand, begging for peace on whatever terms he thought 
begs for proper to grant. However, as he was then at the mercy 
peace on 0 f t [ ie j£ u {ji ans> this tranfaflion was concealed with the 
an) term.. g reate p. car£i Hi s emiffaries were introduced to the Swe- 
175 dilh court in the night-time ; and being prefented to Charles, 
Charles’s received the following anfwer : That king Auguftus fhould 
ar.fwcr. f 0 r ever renounce the crown of Poland, acknowledge Stanif- 
laus, and promife never to reafeend the throne, fhould an op¬ 
portunity offer ; that he fhould releafe the princes Sobiefki, 
and all the Swedifh prifoners made in the courfe of the war ; 
furrender Patkul, at that time refident at his court as am- 
baffador for the Czar of Mufcovy, and flop proceedings 
againft; all who had paffed from his into the Swedifh fervice. 
Thefe articles Charles wrote with his own hand, and deliver¬ 
ed to count Piper, ordering him to finiih them with the 
Saxon ambaffadors, 

Auguftus, Auguftus all this time was obliged to continue a (how of 
in conjunc- war, though he had neither ability nor inclination to carry 
tion with j t on , was joined by prince Menzikoff with 30,000 

Jians^de” R u ffi ans j which obliged him, contrary to his inclination, to 

feats’ and come to an engagement with Meyerfeldt, who commanded 
takes pri- 10,000 men, one half of whom were Swedes. As at this 
loners a time no difparity of numbers whatever was reckoned an equi- 
wholeSwe- valent to the valour of the Swedes, Meyerfeldt did not de- 
ififti army. c p ne t he combat, though the army of the enemy was four 
times as numerous as his own. With his countrymen he 
defeated the enemy’s firft line, and was on the point of de¬ 


fear, adhered to the Swedes ; another was gained over, or Sweden, 
forced by Peter to take part with him : a violent civil war 
took place between the two, and great numbers of people 
were butchered, while cities, towns, and villages, were laid 
in allies by the frantic multitude. The appearance of a 
Swedifh army under king Staniflaus and general Lewen- 
haupt put a ftop to thefe diforders, Peter himfelf not caring g 
to ftand before fuch enemies. He retired, therefore, into Retires into 
Lithuania, giving as the caufe of his retreat, that the coun- Lithuania, 
try could not fupply him with proviiions and forage necef- 
fary for fo great an army. r g 

In the mean time Charles had taken up his refidence in i m p er i 0 us 
Saxony, where he gave law to the court of Vienna, and in a behaviour 
manner intimidated all Europe. He declared himfelf the of Charles, 
prote&or of the Proteftant intereft in Germany, particular, 
ly of the emperor’s Proteftant fubjefls in Silefia. He de- i%z 
fired, or rather commanded, the emperor to renew and con- Submiflive 
firm to them all the liberties granted by the treaties of behaviour 
Weftphalia, but fince that time reclaimed or eluded at the tlie em ’ 
treaty of Ryfwick. The emperor durft not refufe ; and up- j’-™ r 
wards of 100 churches were given to the Proteftants. On 
this occafion the emperor is reported to have faid, that “ had 
Charles defired him to become a Lutheran, he did not 
know whether he could have refufed.” One would indeed 
have imagined that Charles had fome thoughts of convert¬ 
ing, or at leaft dethroning, the Pope himfelf; for being in- 
cenfed at the conftant oppofition of the court of Rome, 
whofe weaknefs and intrigues he defpifed, he one day told 
the emperor’s minifter, that “ the Swedes had conquered 


feating the fecond, when Staniflaus, with the Poles and Li¬ 
thuanians, gave way. Meyerfeldt then perceived that the 
battle was loft ; but he fought defperately, on purpofe to 
avoid the difgrace of a defeat. At laft, however, he was 
oppreffed by numbers, and forced to furrender ; fuffering 
the Swedes, for the firft time to be conquered by their ene¬ 
mies. The whole army were taken prifoners excepting 
major-general Kraffau ; who having repeatedly rallied a body 
of horfe formed into a brigade, at laft broke through the 
enemy, and efcaped to Pofnania.—Auguftus had fcarce fung 
177 Te Dettm for this viftory, when his plenipotentiary returned 
But is obli- f rom Saxony with the articles of the treaty abovementioned. 
fi C< n the 6 " The kin g hefitated an d fcrupled, but at laft figned them ; 
crown'of after which he fet out for Saxony, glad at any rate to be 
Poland. freed from fuch an enemy as the king of Sweden, and from 
fuch allies as the Ruffians. 

TheCzar Peter wasno fooner informed of this extraordinary 
treaty, and the cruel execution of his plenipotentiary Pat- 
'* See the kul*, than he fent letters to every court in Chriftenaom, 
article Pat- com pl a ; n i n g 0 f this grol's violation of the law of nations. 
tul ‘ g He intreated the emperor, the queen of Britain, and the 
Czar Peter States-General, to revenge this intuit on humanity. He 
complains ftigmatized the compliance of Auguftus with the oppro- 
to all the brious name of pufdlanimity ; exhorted them not to guaran¬ 
tees in tee a treat y f 0 unjuft, but to defpife the menaces of the Swe- 
Europe. ^ully. So well, however, was the prowefs of the king 

of Sweden known, that none of the allies thought proper to 
irritate him, by refilling to guarantee any treaty he thought 
proper. At firft, Peter thought of revenging Patkul’s death 
by maflacring the Swedifh prifoners at Mol'cow ; but from 
* this he was foon deterred, by remembering that Charles had 
r-n many more Ruffian prifoners than he had of Swedes. Gi- 
InvadesPo- ving over thoughts of revenging himlelf in thi.- way, there- 
kr.d and fore, in the year 1707 he entered Poland, at the head of 
formally 60,000 men. Advancing to Leopold, he made himfelf 
depefesSta- ma ’g er 0 f fo at c ity, where he aflembled a diet and folemnly 
DiJlaus ' depofed Staniflaus with the fame ceremonies which had been 
ufed with regard to Auguftus. The country was now re¬ 
duced to the moft miferable fituation \ one party through 


Rome before now, and he might one day demand an inven¬ 
tory of the effedts left there by queen Chriftina.” At laft, 
fatiated with the glory of having dethroned one king, fet 
up another, and ftruck all Europe with terror and admira¬ 
tion, Charles began to evacuate Saxony, in purfuit of his 
great plan, the dethroning Czar Peter, and conquering the z g 
vaft empire of Ruffia. While the army was on full march charlesvi- 
in the neighbourhood of Drefden, he took the extraordinary fits king 
refolution of vifiting king Auguftus with no more than five Auguftus. 
attendants. Though he had no reafon to imagine that Au¬ 
guftus either did or could entertain any friendfhip for him, 
he was nr-t uneafy at the confequences of thus putting him- 
felf entirely in hi- power. He got to the palace door of 
Auguftus before it was known that he had entered the city. 

General Fleming having feen him at a diftance, bad only 
time to run and inform his mafter. What might be done 
in the prefent cafe immediately occurred to the minifter •> 
but Charles entered the eledfor’s chamber in his boots before 
the latter had time to recover from his furprife. He break- 
fa fted with him in a friendly manner, and then expreffed a 
defire of viewing the fortifications. While he was walking 
round them, a Livonian, who had formerly been condemn¬ 
ed in Sweden, and ferved in the troops of Saxony, thought 
he could never have a more favourable opportunity of ob¬ 
taining pardon. He therefore begged of king Augpftus to 
intercede f r him, being fully affured that his majeity could 
not refufe fo flight a requeft to a prince in whofe power he 
then was. Auguftus accordingly made the requeft; but 
Charles refufed it in fuch a manner, that he did not think 
proper to afk it a fecond time. Having paffed fome hours 
in this extraordinary vifit, he returned to his army, after 
having embraced and taken leave of the king he had de¬ 
throned. jg* 

The armies of Sweden, in Saxony, Poland, and Finland, Marches 
now exceeded 70,000 men ; a force more than fufficient to againft the 
have conquered all the power of Mufcovy, had they met Ruffians- 
them on equal terms. Peter, who had his army difperfed in 
fmall parties, inftantly affembled it on receiving notice of the 
king of Sweden’s march, was making all poffible prepara¬ 
tions 
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Sweden, tions for a vigorous refiftance, and was on the point of at¬ 
tacking Stauiflaus, when the approach of Charles (Iruck his 
whole army with tetri r. In the mo .th of January 1708 
he paffed the Niemen, and entered the fouth gate of Grod¬ 
no jult as Peter was quitting the place by the north gate. 
Charles at this time had advanced to fome dillance before 
the army a r tlie head of 60c horle. The Czar having in- 
elligence of his fituution, fent back a detachment of 2000 
men to attack him : but they were utterly defeated ; and 
this d'fappomtment was followed by the total evacuation of 
Lithuania. The king purfued his flying enemies in the 
mill ft of fnow and ice, over mountains, rivers, murafles, and 
through almoft every obftacie that could be furmounted by 
human power. He had forefeen all difficulties, and deter¬ 
mined to furmount them all. As he knew that the coun¬ 
try could not fnrnifli provifions fufficicnt for the fubfiftence 
of his army, he had provided a great quantity of bilcuit, on 
which his men chiefly fubhfted till they came to the banks 
of the Berezine, in view of Boriflow. Here the Czar was 
potted, and Charles defigned to bring him to a battle; af¬ 
ter which he could penetrate with the greater eafe into lluf- 
fla. Peter, however, did not think proper to come to an 
adtion; but retreated towards the Boriithenes, whither he 
was purfued by Charles as foon as he had refrdhed his ar¬ 
my. The Ruffians had deftroyed the roads and defoluted 
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remarkable the country ; neverthelefs the Swedifh army advanced with 
victory. great celerity, and in their way defeated 20,000 of the ene¬ 
my, though entrenched to the teeth. This victory, confi- 
dering the circumftances in which it was gained, was one of 
the moft glorious the Swedes ever obtained. The me¬ 
mory of it is preferved by a medal ftruck in Sweden, with 
this inlcriptLn, Sylvis, Paludes, Slg^eres, Hojles , -oUli. 

When the Ruffians had repafl'ed the Boriithenes, which 
feparates Poland from Mufcovy, the Czar, finding himfelf 
clofely purfued by an enemy with whom he was not able to 
cope, determined at laft to propole peace. Propofals were 
accordingly made ; but Charles returned no other anfwer 
than that he would treat at Molcovv ; which being reported 
to Peter, he coolly replied, “ My brother Charles affeifts to 
play Alexander, but he will not find in me a Darim.” How¬ 
ever, he did r.of think proper to venture an engagement, 
but continued his retreat; and Charles purfued fo clofe, 
that he was daily fkirmifhing with the rear of the enemy. 
In thefe adlions the Swedes had generally the advantage, 
though in the main thefe vidtories proved detrimental, by 
weakening the army in a country where it was impoffible to 
recruit. Near Smolenfko, the king, with only fix regiments, 
defeated a body of io,oco horfe and 600c Calmucks. In 
this engagement he was expoftd to the utmoft danger, the 
enemy having feparated him from his troops. With one re¬ 
giment only, he f tight with fuch fury as dilperfed the ene¬ 
my, and drove them before him, at the time they thought 
themfelves fure of taking him prifoner. Two aids-de-camp 
that fought near him were killed ; his horfe was killed, as 
was alfo an equerry while he prefented another. The ene¬ 
my had broke through the regiment, and got quite up to 
the king; who is faid to have on this occalion killed 12 
men with his own hand without receiving a wound. 

By the 3d of Odober 1708 Charles was within 100 
riveswithiii leagues of Mofcow ; but the Czar had made the roads im- 
100 leagues palfable, either by laying them under water, digging deep 
ditches, or covering them with the wood of whole iorefts. 
He had alfo deftroyed the villages on every fide, and taken 
a.v.-.y every poffibility of fublitting an army. The feafon 
was alio far advanced ; the intenfe fevere weather was ap- 
j aching; fo that the Swedes were threatened with all the 
mileties of cold and famine, at the fame time that they were 
expofed to the attacks of an enemy greatly fuperior in num- 
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her, who, from their knowledge o! the country', had abnoft 
conftant opp irtnnities ofharaifing and atrachm; 
furprife. For thefe reafons the king refolded to , 
the Ukrain, where Muz-ppa, a Pohfh gentleman, was gene¬ 
ral and chief of the nation. Mazej p.i having been an rout¬ 
ed by the Czir, readily entered into a treaty with CharL , 
whom he promifed to affift with 30,000 men, great quanti¬ 
ties of proviftons and ammunition, and with allh.s treafurer, 
which were immen ’e. The Swedifh army advanced towards 
the river Difna, where they had to encounter the greateft 
difficulties ; a foreft above 40 leagues in extent, filled with 
rocks, mountains, and marfhes. To complete their misfor¬ 
tunes, they W'ere led 30 leagues out of the right way ; all 
the artillery was funk in bogs and marfhes; the provifion 
of the fnldiers, which confifted of bifeuit, was exhaufted ; 
and the whole army fpent and emaciated when they arrived 
at the Difna. Flere they expefted to have met Mazeppa 
with his reinforcement; but inftead of that, they perceived 
the oppofite banks of the river covered with a hoftiie army, 
and the paffage itfelf almoll impracticable. Charles, how¬ 
ever, was ftill undaunted ; he let his foldiers by ropes down 
the fteep banks ; they crofted the river either by fwimming 
or on rafters haftily put together ; drove the Ruffians from 
their poll, and continued their march. Mazeppa foon after L>e 
appeared, having with him about 6000 broken remains °f 
the army he had promifed. The Ruffians had got intelli- 
gence of his defigns, defeated and difperfed his adherents, Mazeppa 
laid his towns in afhes, and taken all the provifions collected in great di- 
for the Sivedifti army. However, he ft ill hoped to be ufe- ft reft, 
ful by his intelligence in an unknown country; and the 
Coffacks, out of revenge, crowded daily to the camp with 
provifions. 

When *93 


1 T- 
-1.-, •. 


Defperate 


Greater misfortunes ftill awaited the Swedes. 

Charles entered the Ukrain, be had fent orders to ge¬ 
neral Lewenhaupt to meet him with 15,000 men, 6000 between^ 
of whom were Swedes, and a large convoy of proviftons. General 
Againft this detachment Peter now bent his whole force, Lenven- 
and marched againft him with an army of 65,000 men. haupt and 
Lewenhaupt had received intelligence that the Ruffian army *' le 
confifted only of 24,000 ; a force to which he thought 6000 funs ' 
Swedes fuperior, and therefore difdained to entrench him¬ 
felf. A furious conteft enfued; in which the Ruffians were 
defeated with the lofs of 15,000 men. The Swedes conti¬ 
nued their march; but, by the treachery of their guide, 
were led into a marfliy country, where the roads were made 
impaflable by deep ditches and trees laid acrofs. Here he 
was again attacked by the Czar with his whole army. 
Lewenhaupt had fent a detachment of two battalions to de¬ 
pute the paffage of the enemy over a morafs ; but finding 
they were likely to he overpowered, he marched at the head 
of the 'whole infantry to their relief. Another defperate 
battle enfued ; when at laft the Ruffians were put in difor- 
der, and on the point of being totally defeated, when the 
Czar gave orders to the Cofticks and Calmucks to fire up¬ 
on all the Ruffians who fled. “ Even kill me (laid he) if 
I ftiouki be fo cowardly as to turn my back.” On this the 
battle was renewed with great vigour; but notwithftaudinj 
thefe politive ordeis, and the example of the Czar himfc 
the Ruffians were a thiid time put in difordcr, after lofing 
6000 men, when general B iver arrived with a ftrong rein¬ 
forcement of frefh Ruffian troop .. The engagement w is 
again renewed, and continued widiout intermillion til! ni' -'nt. 

The Swedes took pofteffion of an advantageous poll; hut were 
next morning attacked by the Ruffians. Lewenhaupt had 
formed a kind of rampart of his waggons, but was obliVffi 
to fet fire to them, in order to prevent their falling intolhe proving 
hands of the enemy, an J at the fame time to cover his r,*- burnt or 
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Swclc-i- enough to f;ive 5000 waggons of thofc provifioas defigned 

v for the diftreffed Swecies. A ftrong detachment was fent 

to ivirlue Lewenhaupt ; but fo terrible did he appear, that 
the Ruffian general offered him an honourable capitulation. 
This was refufed with difdain ; and the battle renewed wi th 
the fame vigour as before. The Swedes, though reduced to 
4000, again defeated their enemies, and killed 5000 on the 
ip; {pot. After this, Lewenhaupt was buffered to purfue his 

I .ewe a- inarch without moleftaticn, but alfo without cannon or pro- 

hauptjens vitiont. Prince Menzikoff, indeed, was detached to ha- 
t.-.e mam ra p s . fj Ut p uc {j vas formidable appearance of the 
fuiVof all Swedes even in their diftrefs, that he was afraid to attack 
oonoStion. them : fo that at laft the 4000 arrived fafe in the camp of 
Charles, after having killed upwards of 30,000 of the ene¬ 
my on their march. 

This, we may fay, was the laft effort of Swedifh valour. 
The difficulties they had now to undergo exceeded what 
human nature could bear ; yet flill they hoped, by con- 
Kxtrcme ftancy and courage, to overcome every obflacle. In the fe- 
/iftref* of vereft winter kr.own for a long time even in Ruffia, they 
tfcSv.-tdes. made long marches, clothed like favages in the fhins of wild 
beafes 5 all the draught-horfts peri (lied; thoufands of fol- 
diers dropped dead with cold and hunger: fo that by the 
month of February x 709, the whole army was reduced to 
18,000 Swedes. Amidlt numberlefs difficulties thefe pe¬ 
netrated at laft to Pultowa, a town on the eaftern frontier 
of the Ukraiu, where the Czar had laid up magazines ; and 
i,e. °f theie Charles refolved to get poifeffion. Mazeppa ad- 
p. crea Pd- vifed the king to inveft the place, in confequence of his ha- 
towa. ving correfpondence with fome of the inhabitants, by whofe 
means he hoped it would be furrendered. However, he was 
deceived; the beheged made an obftinate defence, the 
A detach- S' ve d es were repulfed in every affault, and 8000 of them 
ment of were defeated, and almoft entirely cut off, in an engagement 
8000 with a party of Ruffians. To complete his misfortunes, 
Swedes en- Charles received a Ihot from a carabine in his heel, which 
tirely de- fLatterecl the hone. For fix hours after he continued calm- 
- ty on Itot^b 32 ^! g' v 'ng orders, till he fainted with the lofs 

of blood; after which he was carried into his tent. It was 
imagined that amputation would be neceffary, as the wound 
had already begun to mortify; but one Newman un¬ 
dertook to lave the limb. It was told the king that deep 
incifions would be neceffary. “ Fall to work then (laid he), 
cut boldly and fear nothing.” He held out his leg while 
the operation was performing ; never changed countenance; 
and while the dreffing was laid on, ordered an affault for 
the next morning. 

For fome days the Cazar, with an army of 70,000 men, 
Swedes had lain at a lrnall diftance, haraffing the Swedifh camp, 
haraffed by and cutting off the convoys of provifion ; but now intelli- 
an army g ence wa s received, that he was advancing as if with a de- 
rt 70,000 p Qf attacking the lines. In this fituation, Charles, 
Htuians. v , oun{ j e( j } diftreffed, and almoft furrounded by enemies, is 
fa id to have, for the firft time, affembled a grand council of 
war; the refult of which was, that it was expedient to 
march out and attack the Ruffians. Voltaire, however, to¬ 
tally denies that the king relaxed one jot of his wonted ob- 
ftinacy and arbitrary temper : but that, on the 7th of July, 
he fent for general Renfchild, and told him, without any 
emotion, to prepare for attacking the enemy next morn- 
ing. 

zo 3 The 8th of July 1709 is remarkable for the battle which 
Pultowa, decided the fate of Sweden. Charles having left 8000 men 
in the camp to defend the works arid repel the Tallies of the 
befieged, began to march againft his enemies by break of 
day «ith the reft of the army, confiding of 26,000 men, of 
whom 18,coo were Coflacks. The Ruffians were drawn 
up in two lines behind their intrenchments, the horfe in 


front, and the foot in the rear, with cliafms to fuller the SwctLn. 
horfe to fall back in cafe of necefii;y. General Slippen- 
bach was difpatched to attack the cavalry; which he did 
with fuch impetuofity, that they were broken in an in- 
ftant. However, they rallied behind the infantry, and re¬ 
turned to the charge with luch vigour, that they' difordered 
the Swedes in their turn, and took Siippenbach prilbner. 

Charles was now carried in his litter to the, feene of contu- 
fion. The troops were animated by his prefence, and re¬ 
turned to the charge ; the battle became doubtful, when ge¬ 
neral Creuk was difpatched by Charles to attack the enemy- 
in flank. Creuk miftook his way, or, according to others, 
who had the belt opportunities of information, was bribed 
by Ruffian gold, which occafianed the lofs of the battle. 

Peter now difpatched prince Menzikoff with a ftrong de¬ 
tachment, to poft himfelf between the Swedes and Pultowa, 
to cut off their communication with their camp, and to fall 
upon their rear. He executed his orders with great luc- 
cefs; cut off a corps de referve of 3000 men; and thus de¬ 
cided the fortune of the day. The king, however, had ran¬ 
ged his remaining troops in two lines; the foot in the 
centre, and the horfe in the two wings. They had already 
been twice rallied, and were now attacked with fury on all 
fides. Charles, in his litter, with his fword drawn in one 
hand, and a piftol in the other, feemed to be everywhere 
prefent. New misfortunes, however, awaited him. A can¬ 
non ball killed both horfes in the litter ; and fcarce were 
others put in their place, when a fecond broke the litter it- 
felf in pieces, and overturned the king. The foldiers now 
believing him killed, fell back in coafternalion. The firft 
line was broke, and the fecond fled. Charles did every 
thing in his power to reftore order; but the Ruffians preffed Swedes 
fo hard, that rallying was impoffible, efpecially as powder entirely dc- 
was alfo wanting. Renfchild and feveral other general of- i ' cated- 
fleers were taken prifoners; and the king himfelf m.uft have 
fallen into the hands of the enemy, had not count PoDia- 
towfki drawn up 500 horfe, furrounded the royal perfon, 
and with defperate fury broke through ten regiments of the 
enemy. With thefe the king arrived on the banks of the 
Borifthenes. The Ruffians forced the Swedifh camp, where <j- he camp 
they found fix millions in fpecie; but could not hinder ta ^ e n, and 
Lewenhaupt, with 4000 foot and all the remaining cavalry, theSwediflt 
from retreating to the banks of the Borifthenes. This, army al 
however, availed them but little; for being purfued by 
prince Menzikoff, they were obliged, for warn of boats or 
bridges, to fuxrender at diferetion. Charles fled in a mean 
calafh, attended by a little troop inviolably attached to his 
perfon, fome on foot, and fome on horfeback. They were 
obliged to crofs a Tandy defert, where neither herb nor tree 
was to be feen, and where the burning heat and want of wa¬ 
ter were more intolerable than the extremities of cold they 
had formerly fuffered. The whole had almoft perilhed for 
want of water, when a fpring was fortunately difeoveved ; 20J 

after which they reached Oczakow, a town in the Turkifh Charles ar- 
dominions, the bafhaw of which fupplied the king with eve- rives fafe in. 
ry neceffary. It was fome time, however, before boats Turkey, 
could be got ready for tranfporting the whole of the king’s 
attendants; by which accident 500 Swedes and Coflacks 
fell into the hands of the enemy. This lofs affe&ed him 
more than all his other misfortunes. He fhed tears at fee¬ 
ing acrofs the river Bog the greater part of his few re¬ 
maining friends carried into captivity, without having it in 
his power to affift them. The baihaw waited upon him to 
apologize for the delay, and was feverely reprimanded by 
Charles, as if he had been his own fubjeft. 

The king remained but a few days at Oczakow, when the 
ferafquier of Bender fent an aga to compliment him on his ar¬ 
rival in the Turkifir dominions,, and to invite him to that 

city. 
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city. Here he was treated with the utmoft hofpitality : 
the Turks pradtifed to its utmoft extent their generous 
maxim of regarding as facred the perfons of unfortunate 
princes who had taken flicker in their dominions: and per¬ 
haps regarded h : m, notwithftanding his misfortunes, as an 
ally that might be ufeful to ihemfelves againfl the Ruffians. 
Every one, indeed, regarded him in his dilirefs. The French 
king offered him a lafe paffage from the Levant to Mar- 
feilles, from whence he might eaffly return to his own domi¬ 
nions. But Charles was too obftinate to receive advice. 
Puffed up with the notion of imitating Alexander the Great, 
he difdained to return except at the head of a numerous ar¬ 
my ; and he yet expected, by means of the Turks., to de¬ 
throne his adverfary the Czar. Negotiations for this pu,r- 
pofe, indeed, were carried on in the Turkilh divan ; and It 
was propofed to effort Charles with a numerous array to 
the frontiers of Poland : but the revolution which took place 
there quickly put an end to all fuch projects. Auguftus 
thought himfelf no longer bound to obfervethe treaty which 
lie had made, than Charles was at hand to force him to it. 
After the battle of Pultowa, therefore, be entered Poland, 
and took every meafure, in concert with the Czar, for the 
recovery of his kingdom. Staniflaus was not able to ftaud 
before fuch enemies, but was obliged to leave his dominions 
and fly to Bender, in the difguife of a Swedilh officer, iu 
order to fliare the fortune of Charles_It was not in Po¬ 

land alone that the Swedilh affairs began to fuffer in confe- 
quence of the defeat at Pultowa. The Danes quickly in¬ 
vaded the province of Schonen with an army of 13,000 
foot and 2500 horfe. Only 13,000 Swedilh forces remain¬ 
ed to defend all the territories pofieffed by Charles in Ger¬ 
many ; and of thefe only a fmall part were allotted for the 
defence of Schonen. The regency of Sweden, however, 
exerted tbemfelves to the utmoft to repel this ungenerous 
invalion ; and having collected an army of 12,000 militia 
and 8000 regulars, difpatched them under general Steen* 
boek into Schonen. Some Saxon troops were incorporated 
in this army; and among thefe a prodigious defertion took 
place, which the general found it impoffible to prevent ; 
and thus the Danes gained feveral advantages, and at laft 
took Chriftianlladt. Their infolence on this fuccefs was 
fo great; that the Swedes demanded to be inftantly led 
againft them. Plere the good fortune of Sweden feemed 
once more to revive. The Danes were driven from a very 
ftrong fituation, with the lofs of 8000 killed and taken pri- 
foners, befides a vail number wounded. The king received 
the intelligence of this victory with the greateft exultation ; 
and could not help exclaiming, “ My brave Swedes, fhould 
it pleafe God that I once more join you, we ftiall conquer 
them all!” 

In the mean time, Charles, by means of his agents the 
count Poniatowlki and the Sieur Neugebar, ufed his utm ft 
efforts to procure a rupture between the P< rte and Ruffia. 
For a long time the money bellowed by Peter on the vizirs 
and janifaries prevailed ; but at laft, in 1711, the grand fig- 
nior, influenced by his mother, who was ftrongly in the in- 
tereft of Charles, and had been wont to call him her lion, 
determined to avenge his quarrel with Peter. He therefore 
gave orders to the vizir to fall upon the Ruffians with an 
army of 200,000 men. The vizir promifed obedien t; but 
at 'he fame time profeffed his ignorance in the art of war, 
and diflike to the prefent expedition. The khan of Crim 
Tartary, who had been gained over by the reputation and 
prefents of the king of Sweden, had orders to take the field 
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with 40,000 of his men, and had the liberty of ruTemoltng 
his army at Bender, that Charles might fee that the war 
was undertaken upon his account. I he Czar, on thefe news, 
left the ftege of Riga, where he had continued for fome 
months ; and with 24 ; ooo men entered Moldavia, where lie 
was joined by Cantemir a valial of the Porte. Pile vizir 
marched againft him with a prodigious army, and, through 
the negligence of the Czar, cooped him up in fuch a man- 309 
ner that he could neither advance nor retreat. In this, def- The Cz.tr 
perate fituation, he perceived that he was now in as bad a brought m- 
lituation as Charles at Pultowa ; and gave orders for break- fil¬ 
ing through the enemy with fixed bayonets. The defpond- tion> but ; . 
ing fpiritlefs foldiers, however, were little difpofed to exe- relieved by 
cute thefe orders; when Catharine, wife to the czar, with- a treaty, 
out his knowledge, fet on foot a treaty with the vizir ; and 
having foon obtained his confent, had the peace figned in 
fix hours ; by which means, in all probability the whole Ruf¬ 
fian army was faved. 

The new treaty was moft violently oppofed by count Po- 
niatowfki and the khan of Tartary. The former had made 
the king acquainted with the fituation of both armies ; on 
which he inftantly fet out from Bender, filled with the 
hopes of fighting the Ruffians, and taking ample vengeance. 

Having ridden 50 leagues poll, he arrived at the camp juft as 
the czar was drawing off his half-famillied troops. He 
alighted at Poniatowfki’s tent; and being informed of parti- JIO 
culars, inftantly flew in a rage to the vizir, whom he load- Rage of 
ed with reproaches, and accufed of treachery. Recoiled!:- Charles o« 
ing himfelf, however, he propofed a method by which the occa " 
fault might be remedied ; but finding his p.ropofal rejected, 0I '’ 
he polled back to Bender, after having by the groffeft in* 
fults fiiowed his contempt of ihe vizir. 

The violent behaviour of Charles did not promote his 
intereft. The vizir perceived that his fiay in Turkey might 
prove fatal to himfelf; and therefore determined to get him 
out of the country as foon as poffible, either by fair means 
or foul. Succeeding vizirs adopted the fame plan ; and at 
laft the grand fignior himfelf wrote a letter to the king, in an 
which he defired him to depart by next winter, promiling The Grand 
to fupply him with a fufficient guard, with money, and eve- s ig nior de- 
ry thing elfe necefiary lor his journey. Charles gave an *j res him to. 
evafive anfwer, and endeavoured to procraftinate his jont ney, p 
as well to gratify his 


own ftubborn temper, as becaufe he 
difcovered a ccrrefpondence between Auguftus and the 
khan of Tartary, the objedt of which, he had reafon to be¬ 
lieve, was to betray him to the Saxcns. When he was 
therefore again prelfed to fix the day of his departme, he 
replied, that he could not think of going before his debts 
were paid. Being alked how much was neceffary for this 
purpife, he replied, 1000 purfes (a). Twelve hundred 
purfes were inftantly fent to the ferafquier at Bender, with Mean and. 
orders to deliver them to the king of Sweden, but not be- unjuftbe¬ 
fore he Humid have begun his journey. By fair promifes, haviour of; 
however, Cha les perfuaded him to part whh the money 
after which, inllead of fetting out, he fquandered away bis 
treafure in prefents and gratifications, and then demanded 
1000 purfes more before he would fet out. The ferafquier 
was aftonifhed at this behaviour. He lhed tears ; and, turn¬ 
ing to the king, told him, that his head would be the for¬ 
feit of having obliged him, with the money. The grand fii?- 
nior, on being acquainted with this lhameful behaviour of 
Charles, flew into a rage, and called an extraordinary divan,, 
where he himfelf fpoke, a thing very unufual for the Tur- 
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gueft ought to be removed by force fliould other means 
Orders were therefore pofitively fent to Charles to de- 
; and, in cafe of refnfal, to attack him in his qu.ir- 
Nothing could equal his obftinacy on this occafion : 
in fpite of the menaces of his enemies, in fpie of the intrea- 
ties of his friends, lie peril fled in his refolution ; and at lad 
determined to redid, with 300 Swedes, being all the attend¬ 
ants he had, an army .if 20,000 jaoifaries well armed and 
turnibiej with cannon. At length he was attacked in “good 
earned:; though it mud be owned, that even in this ex¬ 
tremity, the Turks diowed their regard to him, and were 
tender of his life, which the king did not return at all in a 
fimilar manner. Moll of the Swedes furrendered at 
once, perhaps as thinking it the only method of faving the 
king’s life. This mifconduft, however, had a quite con¬ 
trary effefl. Charles becatne the more obdinate, the more 
( s abandon- defperate his affairs feemed to be. With 40 menial fervants 
only, and the generals Hord and Dardorff, he detei mined 
to defend himfelf to the lad extremity. Seeing his foldiers 
lay down their arms, he told the generals, “ We mud now 
defend the houfe. Come* (adds he with a fmile), let us 
fight pro arts et focis.” The houfe had been already for¬ 
ced by the Tartars, all but a hall which was near the door, 
and where his domedics had aflembled themfelves. Charles 
forced his way through the janifaries, attended by the ge¬ 
nerals Hord and Dardoff, joined his people, and then barri¬ 
caded the door. The moment he entered, the enemy, who 
were in the houfe, threw down their booty, and endeavoured 
to efcape at the windows. Charles purfued them from room 
to room with much bloodftied, aud cleared the houfe in a 
Fights like f ew minutes. He then fired furioudy from the windows, 
but if* taken 200 r ^ e Turks in a quarter of an hour, fo that the 

bafhaw who commanded them asw at length forced to fet 
the houfe on fire. This was done by arrows with lighted 
matches diot into the roof; but Charles indead of quitting 
it, gave orders for extinguifhing the fire in which he him- 
felf affided with great diligence. All efforts, however, were 
vain : the roof fell in ; and Charles, with his few faithful 
companions, was ready to be buried in the ruins. In this ex¬ 
tremity one called out that there was a necedity for furren¬ 
dering. “ What a drange fellow ! (cries the king), who 
would rather be a prifoner with the Turks than mix his afhes 
with thofe of his fovereign.” Another had the prefence of 
mind to cry out, that the chancery was but yo paces off, 
had a done roof, and was proof againd fire. Pleafed with 
the thoughts of again coming to blows, the king exclaimed, 
“ A true Swede ! Let us take all the powder and ball we 
can carry.” He then put himfelf at the head of his troops, 
and A hied out with f'uch fury that the Turks retreated 50 
paces ; but falling down in the hurry, they rufhed in upon 
him, and carried him by the legs and arms to the bafhaw’s 
tent. 

This extraordinary adventure, which favours not a little of 
infanity, happened on the 12th of February 1713. He 
was now kept prifoner, with all his retinue t and in this d- 
tuation he was Vifited by the unfortunate Stanidaus. The 
latter, as we have already observed, came in the difguife of ;,i 
Swedilh officer, and h id indeed fer\ed in the Swedilh army 
in Pomerania, for which re Ton he was arreded in the Turk- 
ifh dominions ; biit being kno" n at Bender, notice was fent 
to the bafhaw who was conducing the king of Sweden to 
Adrianop: le. The bafhaw communicated the news to Bar n 
Fabricius, a favourite of Charles, who immediately imparted 
it to the king. “ Dear Fabricius, (fays this inflexible mo- 
infenfibiHty narch), ran and tell him never to make peace with 
of Charles. £l us ; we dull foon have a change in our affairs.” 

Such were the condderations that dill occurred to the 
mind of Charles; however, at lad he feemed inclined to 
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fubmit to his fate, and began ferioufly to think of returning 
to his kingdom, now reduced to th. molt deplorable fitua- 
tion. His habitation was now fixed at Demotion, a fm ill 
town about fix leagues from Adrunople. Here he was al 
lowed provifions for his own table and thofe of his retinue ; 
but only 25 crowns a-day in money, indead of 500 which 
he had received at Bender. During his refidence here 
he received a deputation from Heffe-Caffel, foiiciting his 
confent to the marriage of the landgrave with Eleonora 
princefs royal of Sweden ; to which he 1 eadily agreed : a de¬ 
putation was alfo fent ln - n by the regency of Sweden, re- 
queding that he would prepare for returning to his own 
dominions, which were ready to fink under a ruinous war 
in his abfence. What d' termined him, however, more than 
any thing to haden his return, was the following accident. 
The new grand vizir Ibrahim Moll:;, having for priva.e rea- 
fons determined to come to a rupture with the czar, invited 
Charles to a conference, in the dyle and with the familiarity 
of an equal. Charles was fo much chagrined at this indig¬ 
nity, that he fent his chancellor MulLrn to meet the vizir, 
with a pretence that he was fick. To avoid giving offence 
to this minider, Charles was obliged to keep his bed during 
his refidence at Demotica, which was for 10 months a 1 ter. 
At lad, this vizir being itrangled, and the Swedilh intcred 
at the Porte thereby entirely ruined, he determined to quit 
Turkey at all events. His departure was to be negotiated 
by his favourite Grothufen, whom he veded with the cha¬ 
racter of ambaffador extraordinary ; fading him to Adri- 
anople with a train of 14 perfons richly dreffed. To equip 
this retinue the king was reduced to the mod mortifying 
drifts, and to the neceffity of borrowing money from ufurers 
at 50 per cent. The great objedt was, to obtain from the 
vizir money and a paffport. Grothufen was received with 
all the refpedt due to his rank ; but the vizir darted dif¬ 
ficulties. With regard to the paffport, he laid, it could be 
of no ufe until the confent of the court of Vienna was fird 
obtained ; and as to money, he faid, “ his mader knew 
how to give when he thought proper, but it was beneath his 
dignity to lend; that the king fhould have evety neceffary 
provided for his journey, and poffibly the Porte might make 
fome pecuniary prefent btlt he would not have it expedted.” 
The imperial minider, however, removed every difficulty 
with regard to the paffport, by granting it in the mod full and 
ample manner, in the name of the emperor, the princes and 
dates of Germany. He fent alfo a prefent to the king, 
confiding of a tent of fcarlet richly embroidered with gold ; 
a fabre, the handle of which was budded with jewels; and 
eight fine horfes richly caparifoned. Money, the article 
mod wanted, was entirely forgotten ; however, the day was 
fixed for Charles’s departure, and the vizir appointed 6o 
carriages loaded with all kinds of provifions, and feveral com¬ 
panies of janifaries and other troops to attend him to the 
frontiers of Trar fy’vania. 

On the 14th of Oftober 1714, Charles quitted his bed 
at Demotica, and fet out for Sweden. All the princes 
through vvhofe territories he Was to pafs, had given orders 
for his entertairment in the mod magnificent manner ; but 
the king, peiceiving that thefe compliments only rendered 
his imprifonment and o‘her misfortunes more confpicuous, 
fij' denly ditmiifed his Turkirti attendants, and affembling 
his own pcple, bid them take no care about him, but make 
the bed of their way to Stralfund. After this he fet out 
pod, in the ha .it of a German officer, attended only by Co¬ 
lo,el During. Keeping the by-roads through Hungary, 
M ravia, Auftria, Bavaria,Wirter..berg,the Palatinate, Weft- 
phalia, and Mecklenburg, he arrived on the 2 x d of November 
at midnight before the gates of Stralfund. Being unknown, 
he was admitted with difficulty; but being foon recognized 
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by the governor, the greateft tokens of joy were fttown all 
over the town. In the midft of the tumult Charles went 
to bed. He had been booted lor 16 days, and now his legs 
were (welled to fuch a degree that it was necelTary to cut his 
boots off. Having llept for fome hours, he arofe, reviewed his 
troops, and gave orders for renewing the war with redoubled 
vigour. 

Sweden was now in the greateft diftrefs. We have al- 
ready mentioned, that on the news of the defeat at Pultowa, 
the Danes had invaded Schonen, but were defeated by Ge¬ 
neral Steenboek. This victory, however, did not put an 
end to the war. On the contrary, the kings of Denmark 
and Poland, with the czar of Mufcovy, entered into ftri&er 
bonds of amity than ever. They dreaded the return of 
Charles to his own dominions, and apprehended that num- 
berlefs victories would foon efface the remembrance of Pul¬ 
towa. They determined, therefore, to make the bed: ufe 
of their time ; and perhaps Charles never took a more im¬ 
prudent refolution than obftinately to remain fo long in the 
Turkilh dominions. The kings of Denmark and Poland in¬ 
vaded Pomerania; but after laying fiege in vain to Stral¬ 
fund, Wifmar, and other places, they were obliged to retire 
with dilgrace into winter-quarters. In 1712, the king of 
Denmark invaded and reduced Bremen and Verden; but 
the fame year met with a terrible defeat from Steenboek, 
with the lofs of a vail number killed and wounded, and almoft 
all their artillery taken. The following year, however, this 
general being purlued, and furrounded by the united forces 
of the Ruffians, Danes, and Saxons, was obliged to throw 
himfelf into the neutral town of Tommingen ; where he was 
belieged, and obliged to furrender at diferetion, with his 
whole army. The confequence of this difafter was an invafion 
of Finland by the czar : which province he totally reduced, 
after defeating the Swedes in feveral engagements. Indeed, 
the Swedifh forces were now fo much reduced, that they 
were unable to cope with almoft any enemy. The return 
of Charles, however, feemed to give new life to the whole 
nation. Though the number of inhabitants was vifibly di- 
minifned, the levies he had ordered were completed in a few 
weeks : but the hands left to cultivate the eaith confided of 
the inlirm, aged, and decrepid ; fo that a famine was threa¬ 
tened in conlequence of the military rage which had feized 
all the youth of the kingdom. 

The prefence of Charles did not now produce thofe con- 
fequences which the allies had feared. The kingdom was 
too much reduced to be able to furnilh the neceffary fupplies 
of men and money ; and though the king’s courage and 
military {kill were not in the lead dimitiiihed, the efforts he 
made, inhead of reftoring Sweden to its fplendour, ferved 
entiiely to ruin it. In 1715, Pruffia declared againft him, 
on account of his demanding back the town of Stetin, 
which that monarch had feized. To complete his embar- 
raifnient, the ele&or of Hanover, George I. of Britain, al- 
fo became his enemy. The forces of Denmark, Pruftia, 
Saxony, and Hanover, joined to inveft Wiiinar, while a bo¬ 
dy of 36,000 men formed the fiege cf Stralfund ; at the 
lame time that the czar, with a fleet of 20 large fhips of 
war, and 150 tranfports, carrying 30,000 men, threw every 
part of the Swedifh coaft into the greateft confternation. 
The heroilfn of Charles could not prevail again ft fo many 
enemies; yet lie was ftill fo dreadful, that the prince of 
Anhalt, with 12,000 brave troop-, did not think himfelf 
a match for this furious enemy when at the head of only 
2000, till he had entrenched his army behind a ditch, de¬ 
fended by chevaux de fiize. It appeared, indeed, that his 
precaution was not unneceilary ; for in the night Charles 
with his men clambered up the ditch, and attacked the ene¬ 
my in his ufual manner, Numbers, however, at la ft prevail- 
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ed ; and Charles was obliged to retire, after having feenhis Sweden, 
favourite Grothr.fen, General Dardorff, and During, the 
companions of his exile, killed by his fide, he himfelt being 
wounded in the breaft. 2 3 ° 

This rafn attempt was made in order to fave Rugen, ? t! j. alJul ! <1 
from whence the town of Stralfund was fupplied with pro- e ege 
vifions. The place was well fortified, and garrifoned with 
9000 men, with Charles himfelf at their head; but no¬ 
thing could refift the efforts of the enemy. The houfes were 
laid in afhes by the bombs ; the walls miferably (battered, 
and large breaches made in them by the cannon ; fo that by 
the 17th of December it was propofed to give the affault. 

The attack on the horn-work was defperate : the enemy 
was twice repulfed ; but at laft, by dint of numbers, effec¬ 
ted a lodgment. The next day Charles headed a fally, in 
which he dealt terrible deftruClion among the befiegers, but 
was at length overpowered and obliged to retreat into the 
town. At laft his officers, apprehending that he moil ei¬ 
ther fall into the hands of the enemy, or be buried in the 231 
ruins of the place, intreated him to retire. A retreat, how- And taken,, 
ever was now almoft as dangerous as to remain in the town, 
on account of the fleets of the enemy with which the fea 
was covered ; and it is thought that this very circumftance t }, e k; D g._ 
induced the king to confent to it. Setting out, therefore, 
in a fmall boat with fails and oars, he paffed all the enemy’s 
fhips and batteries, and arrived fafe at Yftedt in Schonen. 232 

To revenge himfelf for thefe Ioffes, Charles invaded Nor- Charles in- 
way with an army of 25,000 men. The Danes were every vades Nor» 
where defeated and purlued with that vigour for which the vva ^ t ° na 
king of Sweden was fo remarkable; but ftrong reinforce- " ” 
ments arriving from Denmark, and provifions failing, be was 
at laft obliged to retire, and evacuate the country. Soon 
after this the Swedes loft Wifmar; but when every thing 
feemed to go to wreck, Baron Goertz the chief minifter and 
favourite of Charles found means to fet on foot a treaty 
with the czar of Mufcovy, by which the mod formidable 234 
of all Charles’s enemies was taken off. The minifter found A treaty 
means to work upon the inflexible and ftubborn temper of v ^ t * 1 thc 
Charles, by representing to him that the ceffion of certain ol 
provinces to Peter would induce him to affifl him in his projected- 
projects of again dethroning Auguftus, and of replacing 
James on the throne of Britain ; which laft fcheme he had 
projected out of revenge for the elector of Hanover having 
feized on the duchies of Bremen and Verden. In confe¬ 
quence of the conferences between the czar and Goertz, the 
former engaged to fend into Poland an army of 80,000 men, 
in order to dethrone that prince whom he had fo long de¬ 
fended. He engaged alfo to furnilh fhips for tranfporting 
30,000 Swedes to Germany and 10,000 into Denmark. 

This treaty, however, was not fully ratified ; and the king’s 
death, which happened in 1718, put a final (lop to all the 
great profpeff? of Sweden. 234 

The king had rtf dyed on the conqueft of Norway be- Charles in- 
fore he dethroned Auguftus; and as no difficulties ever de- va cksNor- 
terred him, he marched his army into that cold and barren ^ r , agal11 ’' 
country in the month of OClobei, when the ground was cover, f le g e 
ed with troll andfnow. With 18,000 men be formed the fiege Frederickf- 
of Fredericklhall, though the feverity of the froft rendered halL 
it almoft impofllble to break ground. Charles, however, 
refoived to form trendies ; and his foidiers cheerfully obey¬ 
ed, digging into the ground with the fame labour as if they 
had been p ercing a rock. On the nth of December the 1 
king vifited the trenches in the midft of a terrible fire from 
the enemy, imagining that his men might be animated by treme'ralh- 
his prefence. He took h : s pod in the moll dangerous fta- nefs in con- 
tion he could choofe, (lending upon a gabion and le 
with his arm ever the parapet, while the enemy were firing 
chain fhot at the very ijpot where he flood. " He 


eani.lg h ei lu e nce i,f 
which he is 

-died. 


was in- 
treated 



SWE [ 232 ] S W E 


Sweden, treated to change his ftation; but he remained obftinate, 
' v ~' w as if he had been proof againft cannon bullets. At lad he 
was feen to fall on the parapet with a deep groan. A fmall 
cannon-ball had ftruck him on the temple, teat in the left 
eye, ar.d forced the right eye quite out of its locket; his right 
hand .in the mean time grafped the hilt of his fword, as if he 
236 had meant to revenge die blow (c). 

Account of Charles XII. was fucceeded by his filter the princefs 
the Swe- Ulrica Eleonora, wife to the hereditary prince of Helfe. 
frea^th*” t ^’ S occa *~ lon the Hates took care to make a previous 
death of* ft'pulation for the recovery of their liberties’, and obliged 
Cha. xil. the princefs to fign a paper to this purpofe before entering 
to the year on the government. Their firft care was to make a peace 
1 771 - with Great Britain, which the late king intended to have 
invaded. The Swedes then, to prevent their farther Ioffes 
by the progrefs of the Ruffian, the Danilh, the Saxon, and 
other arms, made many great facrifices to obtain peace from 
r.hofe powers. The French, however, about the year 1738, 
formed a dangerous party in the kingdom, under the name 
of the Hots; which not only broke the internal quiet of 
the kingdom, but led it into a ruinous war with lluffia, by 
which the province of Finland was loft. Their Swedish 
rnajefties having no children, it was neceffary to fettle the 
lucceffion ; efpecially as the duke of Holftein was defeended 
from the queen’s eldett filter, and was, at the fame time, 
the prefumptive heir to tire empire of Ruffia. Four com¬ 
petitors appeared; the duke of Holftein Gottorp, prince 
Frederic of Heffe Caffel nephew to tire king, the prince of 
Denmark, and the duke of Deux-Pinits. The duke of 
Holftein would have carried the eledtion, had he not em¬ 
braced the Greek religion, that he might mount the throne 
•of Ruffia. The czarina interpofed, and offered to retiore 
all the conquefts ihe had made from Sweden, excepting a 
fmall diftrift in Finland, if the Swedes would receive the 
duke of Holftein’s uncle, Adolphus Frederic biffiop of JLu- 
bec, as their hereditary prince and fucceffor to their crown. 
This was agreed to ; and a peace was concluded at Abo, 
under the mediation of his Britannic majefty. This peace 
Was fo firmly adhered to by the czarina, that his Danilh 
majefty thought proper to drop all refentment for the in¬ 
dignity done his fon. The prince-fucceflbr married the 
princefs Ulrica, third filler to the king of Pruffia; and in 
1751 entered into the poffeffion of tiis new dignity, which 
proved to him a crown of thorns. Through a ftrar.ge med¬ 
ley of affairs and views of inrereft, the French had acquired 
vaft influence in all the deliberations of the Swediih lenate, 
who of late have been little better than penfioners to that 
crown. The intrigues of the fenators forced Adolphus to 
take part in the late war againft Pruffia: but as that war 
was difagreeable not only to the people, but alfo to the king 
of Sweden, the nation never made fo mean an appearance ; 
and upon Ruffia’s making peace with the king of Pruffia, 
the Swedes likewife made their peace, upon the terms 


of leaving things as they flood at the beginning of the war. Swede*. 
Adolphus died difpirited in 1771, after a turbulent reign of 
twenty years ; and was lucceeded by his fon Gultavus. *37 
The moft remarkable tranfaciion of this reign is the revo-^•“ e ^ vu \ 
lution which took place in the government in the ye ir throne* * * 
1772, by which the king, from being the moft limited be¬ 
came one of the moft delpotic monarchs in Europe. Ever 
fince the death of Charles XII. the whole power cf the 
kingdom had been lodged in the Hates; and this power « 
they had on ail cccafton* moft grievoufly abuild. G lift a- Account of 

vus therefore determined either to feize on that power of the revola- 
which they made inch a bad ufe, cr perilh in the attempt, boa in 
The revolution was effed.d in the following manner. On 1772 > b 7 
the morning of the 19* of Auguft 177;, a contiderable h ® 
number of officers, as well as other petfons known to be jw£ e ®" 
attached to the royal caufe, had been fummoned to attend 
his majefty. Before ten he was on horfeback, and vi-fueJ 
the regiment of artillery. As he palled through the ftreets 
he was more than ufually courteous to all fee met, bowin/ 
familiarly to the lowed of the people. On the king’s re¬ 
turn to his palace, the detachment which was to mount 
guard that day being drawn up together with that which 
was to be relieved, his majefty retired with the officers into 
the guard-room. Re then addreifed them with ail that 
eloquence of which he is laid to have been a perfect mafter ; 
and after infinuating to them that his life was in danger, he 
expofed-to them in the itrongeft colours the wretched ftate of 
the kingdom, the&addes in wh’ch it was held by means of 
foreign gold, and the di&r.fions and troubles ariling from the 
fame cauie which hud diftrabted the diet during tfeecotirfeof 
fourteen months. Ke allured them that his only defign 
was to put an end to thefe diforders ; to baniffi corruption, 
reftore true liberty, and revive the ancient luftre of the Swe¬ 
diih name, which had been long tarniflied by a venality as 
notorious as it was dilgraceful. Then alluring them in the 
ftrongeft terms that he declaimed for ever all abfolute 
power, or what the Swedes call fovereignty, he concluded 
■with thefe words : “ I am obliged to defend my own 
liberty and that of the kingdom, againft the ariftocracy 
which reigns. Will you be faithful to me, as your fore¬ 
fathers were to Guftavus Va!a and Gullavus Adolphus ? 

I will then rilk my life for your welfare and that of my 
conntry.” 

The officers, moft of them young men, of whofe attach¬ 
ment the king had been long fecure, who did not thorough¬ 
ly perhaps fee into the nature of the requefl his majefty 
made them, and were allowed no time to refkdt upon it, 
immediately ccnfented to every thing, and took an oath of 
fidelity to him. 

Three only refufed. One of thefe, Frederic Cederftrom, Refototion 
captain of a company of the guards, alleged he had already of a Swediih 
and very lately taken an oath to be faithful to the ftates, officer * 
and confequentiy could not take that which his majefty then 

exafled 


(c) Such is the account given by Voltaire of the untimely death of this northern hero. Matty perfons, however who 
had tire bed opportunities of procuring authentic information at the time, have declared that they believed he was af- 
f iffinated by a Frenchman who was among his attendants. The famous earl of Peterborough, who, in his rapid marches 
and fearlefs intrepidity, bore no fmall refemblance to Charles XII. afftired biffiop Berkely, that he had no doubt of the 
Swedifn monarch’s having been affaffinated ; and Mr Wraxall, in the account of his Travels through Sweden gives 
fuch arguments for the truth of that opinion as leave very little doubt in our minds. It muft he confeffed, however, 
that Mr Coxe reafons plaufibly in fuppert of the other opinion ; and peihaps at this diftance of time nothin^ can be faid 
with certainty on this queftion, but what has been laid by John fon : 

His fall was deftined to a barren ftrand, 

A petty fortrefs, and a dubious band . 

He left the name, at which the world grew pale, 

To paint a moral, or adorn a tale. Vanity of Human Wijhet. 
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Swedes, exacted of him. The king, looking at him fternly, an- lofs to know the meaning of the fliouts they heard, were 
w-v-w fwered, “ Think cf what you are doing.” “ I do, re- coming down to inquire into the caufe of them, when '"'’TTT'”' 
plied Cederftrom ; and what I think today, I (hall think 30 grenadiers, with their bayonets fixed, informed them Se.-uies tU 
to-morrow: and were I capable of breaking the oath by it was his majefty’s pleafure they fhould continue where icnators, 
which 1 am already bound to the flares, I fhould be likewife they were. They began to talk in a high tone, but were ~ vt _ 

capable of breaking that your majefty now requefts me to anfwered only by having the door {hut and locked upon 
take.” them. _ whole 

The king then ordered Cederftrom to deliver up his fword, The moment the fecret committee heard that the fenate power in 
and put him in arrefl. was arrefted, they feparated of themfelves, each individual the km,.- 

His majefly, however, apprehenfive of the impreffion providing for his own fafety. The king then mounting his dow- 
which the proper and refolute conduit of Cederftrom might horfe,followed by his officers with their fwords drawn, a large 
make upon the minds of the other officers, fhortly after- body of foldiers, and numbers of the populace, went to the 
wards foftened his tone of voice ; and again addreffing him- other quarters of the town where the foldiers he had c.rder- 
felf to Cederftrom, told him, that as a proof of the opinion ed to be affembled were polled. He found them all equ 1I- 
he entertained of him, and the confidence he placed in him, ly willing to fupport his caufe, and to take an oath of 
he would return him his fword without infilling upon his fidelity to him. As he paffed through the ftreets, he de- 
raking the oath, and would only defire his attendance that clared to the people, that he only meant to defend them; 
day. Cederftrom continued firm ; he anfwered, that his and fitvs his country ; and that if they would not confide 
Sjiajefty could place no confidence in him that day, and that in him, he would lay down his feeptre, and furrsnder up 
he begged to be excufed from the fervke. his kingdom. So much was the king beloved, that the 

While the king was fliut up with the officers, Senator people (fome of whom even fell down upon their knees) 
flailing, to whom the command of the troops in the town with tears in their eyes implored his majefty not to abandon 
had been given two days before, came to the door of the them. * 4 ^ ' 

guard-room, and was told that he could not be admitted. The king proceeded in his courfe, and in lefs than an hour 
The fenator infifted upon being prefent at the diftribution made himl'elf malter of all the military force in Stockholm. of tl ^ 
of the orders, and fent to the king to defire it ; but was an In the mean time the heralds, by proclamation in the feve- ft ate9 j 
fwered, he mull go to the fenate, where his majefty would ral quarters of the city, fummoned an alfembly of the States 
fpeak to him. for the enfuing morning, and declared all members traitors 

The officers then received their orders from the king; to their country who fhould not appear. Thither his ma- 
the firft of which was, that the two regiments of guards jelly repaired in all the pomp of royalty, furrounded by his 
and of artillery fhould be immediately affembled, and that a gaard>, and holding in his hand the filver feeptre of Gufta- 
■detachment of 36 grenadiers fhould be polled at the door vus Adolphus. In a very forcible fpeech, he lamented the 
of the council-chamber to prevent any of the fenators from unhappy llate to which the country was reduced by the con- 
coming out. dud of a party ready to fiicrifice every thing to its ambi* 

But before the orders could be carried into execution, tiun, and reproached the ftates with adapting their adlions 
it was neceffary that the king fhould addrefs himfelf to to the views of fo. eign court 1 , from which they received the 
the foldiers ; men wholly unacquainted with his defigns, wages of perfidy. “ If any one dare contradid this, let 
and accuitomed to pay obedience only to the orders of thte him rife and fpeak.”—Convidion, or fear, kept the affembly 
fenate, whem they had been taught to hold in the higheft filent, and the lecretary read the new form of government, 
a40 reverence. winch the king fubmitted to the approbation of the ftates. 

Ticking As his majefty, followed by the officers, was ad van- It confided of fifty-leven articles; of which the following 
■gains over cing from the guard room to the parade for this pur- five were the chief. 

the foldiers. p 0 ( e> f 0 me of them more cautious, or perhaps more timid 1. The king has the entire power of convoking and dif- 

than the reft, became, on a fhort reflection, apprehenfive folving the alfembly of the dates as often as he thinks pro- ■ lch aL '’ 

of the ce nfequences of the meafure in which they were per. 2. His majefty alone has the command of the army, form of 

engaged: they began to expiefs their fears to the king, flee', and finances, and the dil'pofal of all offices civil and vernmenb. 
that unlefs fome perfons of greater weight and influ- military. 3. In cafe of an invafion, or of any preffing lic¬ 
ence than themfelves were to take a part in the fame ceflity, the king may impofe taxes, without waiting for the 
caufe, he could hardly hope to fucceed in his enterprife. affembly of the ftates. 4. The diet can deliberate upon nti 

The king Hopped a while, and appeared to hefitate. A other fubjeds than thofe propofed by the king. 5. The 

ferjeant of the guards overheard their difeourfe, and cried king ihali not carry on an offenlive war without the confent 
-aloud,—“ It Avail fucceed—I.ong live Gullavus !” His of the ftates. When all the articles were gone through, the 
majefty inarm diately fakl, “ Then I will venture —and king demanded if the ftates approved of them, and was an- 
ftepping forward to the foldiers, he addreffed them in terms fwered by a general acclamation. He then difmifled all the 
■nearly fimilar to thofe he had made ufe of to the officers, fenators from-their employments, adding, that in a few days 
and with the fame fucccfs. They anfwered him with loud he would appoint others; and concluded this extraordinary 
acclamations: one voice only laid, No ; but it was not at- feene by drawing out of his pocket a imall book of pfalms, 
tended to. from which, after taking off the crown, he gave out Tfc 

In the mean time fome of the king’s emiffaries had fpread Deuru. All the members very devoutly added their voices 
a report about the town that the king was arrefted. This to his, and the hall refouuded with thankfgivings, which 
drew the populace to the pol ice in great numbers, where it is to be feared never role to heaven, if fincerity was necefr 
they arrived as his majefty had concluded his harangue to fary to their paflport. 

tire guards. They teftified by i iterated (huts their joy The power thus obtained the king employed for the Tliekin 
at feeing him fafe ; a joy which promifed the happiell con- good of his fubjeas. He took care that the law fhould be makes*” 8 
clufionto the bufinels of the -day.. adminiltered with impartia.ity to the richell noble and the goodufc <!' 

The fenators v ere n w immediately fecured. They had poorefl pe iUnt, making a fevere example of fuch jud *es as hispover. 
from t! e window ot the council chamber beheld what was were proved to have made juftice venal. He ga>. e parti¬ 
going forward on the parade before the palace j atjd, at a cular attention and encouragement to commerce, v.as a 
Von. XVIII. Gg liberal 
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Sweden, liberal and en’ightencd patron of learning and fcience, and 
laboured ftrenuoutly to introduce into his kingdom the moil 
valuable improvements in agriculture that had been made in 
foreign countries. 

But white thus adtive in promoting the arts of peace, he 
was r.ot jnattentive to thofe of war. The fleet, which he 
found decayed and feeble, he in a few years reftored to a 
refpeftable footing, and, befides changing the regulations of 
the navy, he raifed a new corps of Tailors, and formed them 
to the fervice by continual exercife. The army, which, 
a well as the navy, had been neglefled during the arifto- 
cracy, was next to be reformed. The king began by giving 
cloaks, tents, and new arms to all the regiments. After¬ 
wards, under the direction of Field Marfhal Count de Hef- 
fenfiein, a new exercife was introduced, and feveral camps 
were formed, in which the foldiery were manoeuvred by 
the king himfelf. The fale of military offices, which had 
been permitted for many years, was entirely fuppreffed ; and 
the king provided not only for the re-eftablifh-ment of dif- 
cipline andgdod order in the army, but for the future wel¬ 
fare of the individuals which compofed it. Thefe warlike 
preparations were neceffary to a plan which he had formed: 
for entirely aboliflnng the power of the ariftocracy, and 
freeing Sweden from the factions which had long been 
formed in- it by the court of St Peterffiurg.. The change 
which he had introduced into the conftitution was very ini¬ 
mical to the intrigues of that court r and the Ruffian am- 
baffador exerted himfelf openly to bring about a rupture 
between the king and the difeontented nobles. Guftavus 
ordered him to quit the kingdom in eight days, and im¬ 
mediately prepared for war with Ruffia. To this appa¬ 
rently rafh enterprife he was incited by the Ottoman Porte, 
at that time unable to oppofe tne armies of the two em¬ 
pires ; and his own ambition, together with the internal 
Rate of his kingdom, powerfully concurred to make him 
lend every affiftance to his ancient ally. It is needlefs for 
us to enter into a detail of the particulars of that war, which, 
as well as the aftonilhing aftivity and military Ikill difplayed 
by the SwMiffi monarch, are freffi in the memory of all our 
readers. Suffice it to fay, that neither Guftavus Adolphus 
nor Charles XII. gave greater proofs of undaunted courage 
and military conduifl in their long and bloody wars than 
were given by Guftavus the III. from the end of the year 
a.787 to 1 790, when peace was reftored between the courts of 
St Peterfburg and Stockholm. Had his army remained faith? 
fa), itfeems in a. high degree probable that he would have 
penetrated to the metropolis of the Ruffian empire in the- 
firft campaign and when he was deferted by that army, 
and his councils diftraffed by new boftilities commenced 
againft him by the Danes, the vigour and refources of his 
mind never forfook him. When the court of Copenhagen 
was compelled^ by the means of England and Pruffia, to 
withdraw its troops, from the territories of Sweden, the 
king attacked Ruffia with fuch vigour both by feaand land, 
difplayed fuch addrefs in retrieving his' affairs when appa¬ 
rently reduced to the laft extremity, and renewed his attacks 
with fuch pertinacious courage,, that the emprefs lowered 
the haughtinefs of her tone, and was glad to treat with Guf¬ 
tavus as an equal and independent fovereign. 

* 4 '/ The king of Sweden was now at liberty to cheriftragain 
v' 0t :U1 ^; the arts of peace, and to humble the haughty fpirit of the 
ipoToio'" nobles. For his attempting to deprive thofe men of that 
in feune power which they had for many years employed again!! their 

a&ions art- country, he has been held up to the world as a defpot who 
fijl and in- t ram pled on the liberties of his fubjeffs ; as a man without 
finceiity of patriotism ; and, in one-word, as a perjured ty¬ 
rant, who overthrew the conflitution which he had fworn 
to maintain. That he. was not troubled with a fcrupulous 
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confcience, when fo artfully conducing the revolution of Sweden. 
1772, muft be acknowledged ; nor can it be denied, that in 
his treaties with other powers be fometimes endeavoured to 
overreach them : but if the neceffities of hate could in 
any cafe be an apology for falfehood, they would fufficieru- 
ly apologize for the duplicity of Guftavus. He was en¬ 
gaged in the arduous enterprife of freeing his fubjetfts from 
an ariftocraiic tyranny fupported by a foreign power th* 
moft formidable in the north; he had been forced into a 
war with that power, and, as there is reafon to believe, pro. 
mifed affiftance which he never received , and it cannot ex¬ 
cite wonder nor great indignation, that, as loon as he could 
make an honourable peace, he embraced the opportunity 
without paying much regard to the interefts of an alliance, 
which tamely looked on while he was ftru.ggling with dif- *48 
Acuities apparently unfurmountable. That the revolution rcv ** 
which-he effefled in his own country was calculated to pro- 
mote the general good of the people, is unquellionable; 
and to gain fuch an objedl he might finely reftore the crown 
to its ancient fplendor, without bringing upon his govern¬ 
ment the odious epithet of defpetifm . 249 

The nobles, however,, continued difeontented, and a con- Produces a 
{piracy was planned againft Guftavus under his own roof. 

He had entered into the alliance that was formed againft king's life, 
the revolutionary government of France j. and to raife an 
army which he was to Lead in perfon to co-operate with the 
emperor, and the king of Pruffia, he was obliged to nego¬ 
tiate large loans, and to impofe upon his fubjedts heavy- 
taxes. The nobles took advantage of that circumftance to 
prejudice the minds of many of the people againft the fo¬ 
vereign who had laboured fo lo-ng for their real good. On 
the 16th of March 1792 he received an anonymous letter, 
warning him of hi's immediate danger from a plot that was 
laid to take away his life, requefting him to remain at home, 
and avoid balls for a year ; and alluring him that, if he 
Ihould go to the mafquerada for which he was preparing. 

Ire would be aflaffinated that very night. The king read 
the note with contempt, and at a late hour entered the ball 
room. After fome time he fat down in a box with the 
eompte D’Effen, and obferved that he was not deceived in 
his contempt for the letter, fince had there been any defign 
againft his life-, no time could be more favourable than that 
moment. He then mingled, without apprehenfion, among 
the crowd ; and juft as he was preparing to retire in com¬ 
pany with the Pruffian- ambaffador, he was furrounded by 2jo- 
feveral perfons in maiks, one of whom fired a piftol at the Fllc 
back of the king, and lodged the contents in his body. A 
feene of dreadful confufion immediately eufued. The con- e j_ 
fpirator.'q amidlt the general tumult and alarm, had time to 
retire- to other parts of the room : but one of them had pre- 
vioufly dropped his piftols and a dagger clofe by the wound¬ 
ed king., jh. general order was given to all the company 
to unmafk, and the doors were immediately clofed ; but no 
perfon appeared with any particular diftinguifliing marks of 
guilt.. The king was immediately conveyed to his apart¬ 
ment; and the furgeon, after extracting a ball and fome 
fiugs, gave favourable hopes of his majefty’s recovery. 

Sufpicions immediately fell upon fuch of the nobles as 
had been notorious for their opposition to the meafures of 
the court. The anonymous letter was traced up to colonel 
Eiljehor-n, major in the king's guards, and he was immedi¬ 
ately apprehended. .But the moft fuccefsful clue that Teem¬ 
ed to offer was in confequence of the weapons which haci 
fallen from the affaffim An order was blued, diredting all 
the armourers, guiiftniths, and cutlersin Stockholm, to give 
every information in their power to the officers pf juftice 
concerning the weapons. A gunfmith who had repaired 
the giftols teadily. recognized them, to be the fame which 
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he had repeated fome time fince for a nobleman of the name 
of Ankarltrom, a captain in the army ; and the cutler who 
had made the dagger referred at once to the fame perfon. 

The king languilhed from the i 7th to the 29th of March. 
At full the reports of his medical attendants were favour¬ 
able ; but on the 28th a mortification was found to have 
taken place, which terminated his exigence in a few hours. 
On opening his body, a fqtiare piece of lead and two rufty 
naiL were found unextrafled within the ribs. 

During his illnefs, and particularly after he was made ac¬ 
quainted with the certainty of his approaching diffolution, 
»Gaftavus continued to difplay that unlhaken courage which 
he had manitefted on every occafion during his life. A 
few hours before his deceafe he made fome alterations in 
the arrangement of public affairs. He had before, by his 
will, appointed a council of regency ; but convinced, by 
recent experience, how little he could depend on the attach¬ 
ment of his nobles and being alfo aware of the neceffity of 
a ftrong government in difficult times, he appointed his 
brother, the duke of Sudermania,, foie regent, till his fon, 
who was then about fourteen, (hould have attained the age of 
eighteen years. His laft words Were a declaration of par¬ 
don to the confpirators againft his life. The afhtal mur¬ 
derer alone was excepted; and he was excepted only at the 
ftrong inliance of the regent, and thofe who furrounded his 
majelty in his dying moments. Immediately on the death 
of the king, the young prince was proclaimed by the title of 
Gullavus IV. 

Ankarftrom was no fooner apprehended, than he con- 
feffed with an air of triumph, that he was the perfon 
“ who had endeavoured to liberate his country from a mon- 
ller and a tyrant.” Suspicions at the fame time fell on the 
counts Horn and Ribbing, baron Pechlin, baron Ehrenfvard, 
baron Hartmanfdorf, Von Engerllriim the royal fecretary, 
and others; and thefe fufpicions were confirmed by the con- 
feffion of Ankarftrom. Altera very fair and ample trial, this 
man was condemned to be publicly and feverely whipped 
on three fucceffive days, his right hand and his head to be 
cut off, and his body impaled ; which fentence he buffered 
not till the 17th of May, long after the death of the king. 
—His property was given to his children, who, however, 
were compelled to change their name. 

The counts Horn and Ribbing were condemned to lofe 
their right hands, and to be decapitated. Col. Eiljehorn 
and lieutenant Ehrenfvard were alfo to be beheade.l.—All 
thefe confpirators were degraded from the rank of nobles, 
and their property declared to be confifcated. Major Hart¬ 
manfdorf was to forfeit his rank in the army and to be im- 
prifoned for one year. Engeiftrom was to buffer perpetual 
imprifonment, and baron Pechlin and fecretary Lilleltrahie 
to be imprifoned during pleafure. Four othets, accufed of 
being concerned in the confpiracy, were pardoned, and fome 
were acquitted. 

The kingdom of the Sweden, in its prefent (late, is divided 
into the following provinces : 1. Sweden Pr per. 2. Goth¬ 
land. 3. Finland. 4. Swedifh Lapland. And, 5. The 
Sw'edilh iflands. Great abatements mull be made for the 
lakes and unimproved parts of Sweden, which are 10 ex- 
tenfive th it the h ibita le part is confined to narrow bounds. 

The face of Sweden is pretty fimilar to thofe of its 
neighbouring countries; only it has the advantage of navi¬ 
gable rivers. 

The fame may be fiiid with regard to its cl'mate, foil, 
&c. Summer burfts from winter ; and vegetation is more 
fpeedy than in fouthern climates. Stoves and warm furs 
mitigate the cold of winter, wh ; ch is fo intenfe, that the 
notes and extremities of the inhabitants are fometimes mor¬ 
tified. The Swedes, fince the days of Charles XII. have 
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been at incredible pains to correct the native barren;-,cfi> of s ' us• 
their country, by erefting colleges of agriculture, and in fome 
places with great fuccefs. The f il is much the fame with 
that of Denmark and fome parts of Norway, generally very- 
bad, but in fome valleys furprifingly fertile. The Swedes, 
till of late years, had not induftry fufficient to remedy the 
one, nor improve the other. The peafants now follow the 
agriculture of France and England ; and fome late accounts 
fay, that they rear almoft as much grain as maintains the 
natives. Gothland produces wheat, rye, barley, oats, peafe, 
and beans ; and in cafe of deficiency, the people are fun- 
plied from Livonia and the Baltic provinces. In furpmer, 
the fields are verdant, and covered with flowers ; and pro¬ 
duce ftrawberries, rafpberries, currants, and other fmali 
fruits. The common people know, as yet, little of the cul¬ 
tivation of apricots, peaches, neflarines, pine-apples, and 
the like high-flavoured fruits ; but melons are brought to 
great perfection in dry feafons. 

Sweden produces cryllals, amethyfts, topazes, prophyry, 
lapis lazuli, agate, cornelian, marble, and other foflils. The 
chief wealth of the country, however, arifes from her 
mines of fllver, copper, lead and iron. The laft-men- 
tioned metal employs no fewer then 450 forges, hammering- 
mills, and fmeltmg-houfes. A kind of a gold mine has 
likewife been difeovered in Sweden ; but fo inconfiderable, 
that from the year 1741 to 1747, it produced only 2398 
gold ducats, each v.dued *t 9s. 4d. fterling. The-firlt 
gallery of one fllver mine is too fathoms below the furfacc 
of the earth ; the roof is fupported by prodigious oaken 
beams, and from thence the miners defeend about 40 fathoms 
to the lowett vein. This mine is fakl to produce 20,000 
crowns a-year. The produdt of the copper mines is un¬ 
certain ; but the whole is loaded with vaft taxes and le- 
duftions of the government, which has no other refources 
for the exigences of (late. Thofe fubterraneous manfions are 
ailonifliingly fpacious, and at the fame time commodious for 
their inhabitants, fo that they feem to form a hidden world. 

The water-falls in Sweden afford excellent conveniency for- 
turning mills for forges; and for fome years the exports of 
iron from Sweden brought in 300,0001. fterling. Dr 
Bufching thinks that they conftituted two-thirds of the na¬ 
tional revenue. It mull, however, be obferved, that the 
extortions of the Swedifh government, and the importa¬ 
tion of American bar-iron into Europe, and fome other 
caufes, have greatly diminifhed this manulafture in Swe¬ 
den ; fo that the Swedes very foon mull apply themfelves 
to other branches of trade and improvements, efpecially in 
agriculture. . ^ 25 * 

The animals differ little from thofe of Norway and Den- Animals, 
mark, only the Swedifh hoife are known to be more fer- 
viceable in war than the German- The fifties found in the 
rivers and lakes of Sweden are the fame which thofe in other 
northern countries, and taken in fuch quantities, that their 
pikes (particularly) are fithed and pickled for exportation. 

The train-od of the le.ils, taken in the gulph of Finland, is 
a conflderable article of exportation. 

There is a great diverfky of charaflers among the people Parades 
of Sweden ; and what is peculiarly remarkable among them, 0 f t j, e 
they have been known to have different charaflers in dif- Swede3.j 
feretit ages. At prefent, their peafants feem to be a heavy 
plodding race of men, ftrong and hardy ; but without any 
other ambition than that of lublifting themfelves and their 
families as well as they can : they are honed, Ample, and 
hofpitahle ; and the mercantile claffes are much of the 
tame call ; but great appiic ;- ion and perfeverance is dif- 
cove: ed.among them all. 0-:t could form no idea that the 
modem Swedes are the del 0 ants of thofe who, under 
Guftavus Adolphus and Charles All. carried terror in their 
G g 2 names 
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' C w-j - name; through the moll diflant countries, and faook the 
■«- foundations of the gieatcft empire;. The principal nobility 
;s:vi centt) ft Sweeten are naturally brave, polite, and hof- 
pitable ; they have h : gh and warm notions of honour, and are 
lealous of their national interefh. The drefs of the com¬ 
mon people is almoff the fame with that of Denmark j the 
better fart are infatuated with French modes and f.ifhion. 
The common diverftons of the Swedes are, lkating, run¬ 
ning races in fledges, and failing in yachts upon the ice. 
They are not fond of marrying their daughters wheayoung, 
as they have little to fpare in their own life-time. The 
women go to plough, -threfh put the corn, row upon the 
water, ferve the brick layers, carry burdens, and do all the 
058 common drudgeries in hufbandry. 

Religion. Chriftianity was introduced here in. the 9th century.. 

Their rel’gion is Lutheran, which, was propagated among 
them by Guftavus Vafa, about the year 152.3, as we have 
already related.. The Swedes are furprifingly uniform and 
Unremitting in religious matters y and have fuch an averfion 
to Popery, that callration is the fate of every Roman Ca¬ 
tholic prieft difeovered in their country. The archbifhop 
of Upfal has a revenue of about 400 k a yearand has. 
under him thirteen fuffragans, befidesfuperintendant-, with 
moderate ftipends. No clergyman has the leaff dirieition in 
the affairs of date; but their morals, and the fanffity of 
their lives, endear them fo much to the people, that the 
government would repent making them its enemies.. Their 
churches are neat, and often ornamented., A body of ec- 
clefiadical laws and canons diredt their religious economy. 
A converfipn to Popery, or a long continuance under ex- 
communication, which cannot pafs without the king’s per- 
259 million, is punifliad by imprifonment and exile. 

Language. The Swedilh language is a dialed! of the Teutonic, and 
refembles that of Denmark. The Swedilh nobility and 
gentry are, in general, more converfant in polite literature 
than thofe of many other more flourilhing dates. They 
have of late exhibited feme noble fpecimens of their muni¬ 
ficence for the improvement of literature and fcience, par- 
ricularly natural hidorv. 

Manufac- The Swedilh commonalty fubfids by agriculture, mining, 

U1US ’ L '~‘ grazing, hunting, and filhing. Their materials for traffic 
are the, bulky and tjfeful commodities of malts, beams, and 
t ther forts oi timber for flopping ; tar, pitch, bark of trees, 
potafli, wooden utepfils,. hides, flax, hemp,, peltry, furs,, 
copper, lead, iron, cordage, and fifh. 

l%v.n the manufttdiuring of iron was introduced into Swe-. 
• ;:u io late as the i6ih century; for till that time they 
id their own crude ore to the Hanfie-towns, and bought it. 
back again manufadtured into utenfils. About the middle 
f.f the 17th century, by the affidance of the Dutch and 
1 iemtngs, they fet up fome mapufa&ures of glafs, ftarch,, 
tin, woollen, filk, {bap,. leather-dreffmg,, and faw-milts. 
Lookfelling was at.that time a,trade unknown in. Sweden. 
They have iince had fugar-baking, tobacco-plantations, and 
manufadlures qffail-cloth, cotton, fudian,.and other duffs;, 
alfo of linen, alum, brimttone, paper-mills, and gunpowder- 
mills. Vaft quantities of.copper, brafs, ffeel,.and ironware now 
wrought in Sweden, dug from mines, fome of them more, 
than 1 ico feet deep. The iron mine of, Dsnnemora, which 
is much the mod. profitable of any of thole 'with which 
every part of Sweden abounds, is- faid, to yield 6olb. of 
metal in a loolb. of eie, and the others about 3®lb. The 
iron extradled from this is known in Europe under the name, 
of Oregrundj which name is derived from a fea ; port on the 
Baltic. A large portion of it is.employed by different na¬ 
tions for making the bed deel. The mine was difeovered 
in 1470. The unwrought ore was fird fold to the mer¬ 
chant^ of Lubeck. It was not ujjtil . the reign of Guftavus 


Vafa that the Swedes worked it themfelves. It is nfferted, Sweden, 
that the mine of Dannemora yields about 40,000 hones of 
bar-iron per year, which is fuppofed to be one tenth part of 
the quantity which all the iron-mines of Sweden produce. 

Of this product, amounting to 400,000 hones, 300,000 
are annually exported ; the remainder is manufactured at 
home. It is calculated that no lefs than 25,600 men are 
employed in mining, and the branches immediately connec¬ 
ted with it, viz. 4000 for breaking the rocks, either by ex- 
plofion or manual labour ; 10,000 to hew timber and burn 
it into charcoal; 2000 are employed in frrrelting ; 1800 in 
tranfportmg the metal from the furnaces to the forges ; 

600 in tranfporting {and, fuel, &c. 4000 for tranfporting 
the. charcoal, and 2400 at the forges. They have alfo- 
foundaries for eannon, forgeries for fiie-arms and anchors,, 
armories, wire and flatting-mills, mills alfo b-r fulling, and, 
for boring and damping arid, of late they have built many 
(hips for fale. 

There are likewife in Sweden fome filver mines, of which 
that of Salba , or Salbberg, is the riched as well as the- 
mod ancient.. Jt exided lo early as-in88, and, during the 
whole of the 14th century, it yielded 24,000 marks of 
filver per annum. In the 15th century the quantity was- 
diminilhed to 20,000, In the reign of Charles X. it gave 
only 200Q, and it fumifhes at preient dill lefs, the ore yield¬ 
ing only one ounce of pure metal per quintal. The chief 
gallety where the pureft filver was obtained having fallen-, 
in, is not yet cleared,.notwithdanding their inceffant labour. 

They are alfo digging pits in a perpendicular direction, in. 
order to arrive at the principal vein, which extends itfelf' 
from the north to the fouth ead. Formerly lead employed 
in-feparating the metal was imported from England ; but 
the mine furnilhes at ptefent a fufficient quantity for the 
purpofe. 

Certain towns in Sweden, being 24 in number, are called 
Staple-towns, where the merchants are allowed to import 
and export commodities in their own fliips. Thofe towns 
which have no foreign commerce, though lying near the fea, 
are called land-towns. A third kind are termed mine-towns ,, 
as belonging to mine-diftrids. The Swedes, about the 
year 1752, had greatly tncreafed; their- exports, and dimi- 
nifhed their imports, moft part-, of which arrive, or are fent 
offin Swedifh flops ; the Swedes-having now a kind of na¬ 
vigation ad like that of the Eriglifh. Thofe promifing 
appearances were, however, blafled by the madnefs and 
jealoufies of. the Swedilh government; and the people fo 
oppreffed with, taxes, that fome important revolution was 
daily expeded in that kingdom. 261* 

Tha-revenue of Sweden, fince the unfortunate wars ofRevenuev 
Charles XII. has been-greatly reduced. Her gold and filver 
fpecies, im the reign of Ad„ Frederic,, arofe chiefly from the 
king’s German dominions. Formerly, the crown-lands, poll- 
money,. tithes, mines, and other articles, are faid to have- 
produced a million fterling. The payments that are made in- 
copper, which is here the chief medium of commerce, is 
extremely inconvenient; fome of thofe pieces being as large 
as tiles ; and a cart or wheelbarrow is often required to car¬ 
ry home a moderate fum. The Swedes, however, have gold 
ducats, and eight-mark, pieces, of filver, valued-eaoh at 5s. 

2d. (fterling) and the fubfidies paid them by France help to 
increafe their currency. 

No country in the woild has produced greater heroes or Military 
braver troops than the Swedes; and yet they cannot be ftrength.,, 
faid to maintain-a (landing army, as their forces confift of 
a, regulated militia. The cavalry is clothed,, armed, and 
maintained, by a rate raifed upon the nobility and gentry, 
according to their eftates ; and the infantry by the peafants. 

Each province is obliged to find its proportion of fcldiers, 

according 
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Swe<len> according to the number of farms k contains ; every farm and Cmvfe of the Planets; with another on the Heights of the 

borg. of 60I. or 70I. per annum is charged with a-foot-foldier. Titles, and Flux and Refux vf the Sea; which, irom infor- 

w '' v '" w furnifliing. him with diet, lodging, and ordinary clothes, mation gathered in different parts of Sweden, appeared to 
and about 20s. a-year in money ; or elfe a little wooden have been greater formerly than when lie wrote, 
houfe is built him by the farmer, who allows him hay As Swedenborg continued, under the new fovereign, to' 
and pafturage for a cow, and ploughs and Lavs land hold the office of alfeilor to the Metallic College, he thought" 
enough to fupply him with bread. When embodied, they it necelfary, for thedifeharge of his duty, to make a fecond 
are fubj;6t to military law, but otherwife to the civil law journey into foreign countries, that he might himfelf exa- 
of the country. It may therefore literally be laid, that mine their mines, particularly thofe of Saxony and Hu ts, 
every Swedifh foldier has a property in the country he During thefe travels, which were undertaken for the irn- 
defends. This national army is thought to amount to above provement of the manufaftures of his native country, he 
50,000 men. Sweden formerly could have fitted out 40 printed at Amfterdam, 1 , Prodromus prwipierumNaturali- 
lhips of the line. um, Jive ttovsruin tentaminum, Ghent am et Phyftca.n experhnen- 

SWEDENBORG (Emanuel)', was born at Stockholm talent gcometrice explicandi. z. Nova ohfr vat a Id inventa cir- -\ \f 

on the 29th of January 1689. His father was bifhop of ca Ferrum id Ign m, preec'tpue naturam Ignis Elementurum, una 

Weft-Guthia; member of a fociety for the propagation of cum nova Camini mventione. 3. Methodus nova, inveiiietidi 

the Gofpel, formed on the plan of that of England; and Longitudines lotorum terns manque ope Luna;. 4. Modus 
preftdent of the Swedifh church in Pennfyi vania -and Lon- confruendi receptacula naval it, vulgo cn Suedois, Dockybynad- 
cfon. To this laid office, he was appointed by Charles XII. d:r. 5. Nova conflruftio aggeris aqua/ici. 6. Modus i.vplo- 
who feems to have had a great regard; for the bifhop, and randi v.rtutes Navigiorum- And at Leipfic and Hamburg, 
to have continued that regard to liis-fom 7. Mifccllanea obj'ervata circa res-tiaiurales, prafertim Mir,e- 

Q i the courfe of young Swedenborg's education we have ralia, Jgncm , £5° Mcatium.Jlra.'a. 
procured no account; but from the character of the father, This journey was made, and thefe trafhs publlfhed, in* the' 
it may be luppofed to have been pious ; and by his appear- compafs of a year and a half; and perhaps there has not. 
ing with reputation as an author, when but 20 years of age, been another man, Linnaeus excepted, who has done fo much, 
it is proved to have been fuccefsful. His fir It work was in fo fliort a time. After his return in 172 ez r Swedenborg 
publilhed in 1709 ; and the year following he fent into the divided his time fo equally between the duties of his office 
world a colledtion of pieces on different fubjedts, in Latin and bis private ftudies, that in 1733 he finifhed his grand 
verfe, und.r the title of Ludus Hdiconius, free Carmina Mif work, entitled Opera Philofophkc. id Mimralia, and had it, 
eeHanca qua variis in locts cecinit. The fame year he began printed under his own direction in 3734, part at Drefden 
his travels, firft into England, and afterwards into Holland,, and part at Leipfic ; in which }ear he alfo went to infpedf 
France, and Germany; and returning to Stockholm in the mines of Auftria and Hungary. This work is divided 
1714, he was two years afterwards appointed to the of- into three volumes folio; the title of the firft is Principia 
fice of affelfor in the Metallic College by Charles XII, who rerum Naluralium five novorum Untandnum,. Phenomena Man - 
honoured him with frequent conveilations, and bellowed up- di elementaris philofoph'tce e \pit randi. The fecond, Regnum 
on him a large ffiare of his favour. At this period of his fd'terraneumfive Minerale d; Ferro; and the third, Regnum 
life Swedenborg devoted his attention principally to phyfic fulterrancum jive Mine, -ale ds Cupro, id OrichaJca ; all of 
and mathematical ftudies; and in 1718 he accompanied the them written with great itrength of judgment, and orna- 
king to the fiege Fredericklhall, where he gave an eminent mented with plates,, to facilitate the comprehenfion of the 
proof that he had not ltudied in vain. Charles could not text. 

lend his heavy artillery to I>ederickfhall from the bad- In the year 1729 he was enrolled among the members of 
nefs of the roads, which were then rendered much worfe the Society of Sciences at Upi il, and was, probably about the 
than ufual by being deeply covered with fnow. In this fame time, made a Fellow of the Royal Academy of Sci- 
extremicy Swedenborg brought the feientes to the aid of ences at Stockholm ; nor were (Dangers lefs willing than his 
valour. By the help of proper initruments he cut through own countrymen to acknowledge the greatr.tfs of his me-- 
the mountains, and railed- the valleys which fepar-ated Swe- rit. Wolfius, with many other learned foreigners, were fa¬ 
llen from Norway, and then fent to his mailer two galleys, ger to court his correfponJer.ee. The Academy of St Pe— 
five large boats, and a floop, loaded with battering pieces, terlburg fent him, on- the 17ch of December 1734, a di- 

to be employed in the fiege. The length of this canal was ploma of alfociation as a correfpondent member ; and foon 

about two miles and a half. The execution of this great afterwards the editors of the; Apia Eruclilorum at Leipfic 

work, however, did nut occupy all bis time. In 1716 he found in his works a valuable, fupplement to their own col- 
had begun to publilh.effays and obfervations on the mathema- le&ion. 

tical and pi.ylic.tl fciences, under the title of Dttdalus Hyper- By many perfons the approbation of learned academies 
loreus ; and he found leifure during the fiege to complete his would have been highly valued ; but by Baion Swedenborg 
intended colledtion,. and alfo in the fame year to publiffi itr was confidered-as-of very little importance. “Whatever 
an introdudtion to algebra, under the whimfic.il title of The of worldly honour and advantage may appear to be in the 
/Ft of the Rides. things before mentioned, I hold them (fays he) butas mat- Short Ac- 

At the fiege of Fredericklhall he loft his patron Charlesters of low eftim.iion, when compared to the honour of that count of the? 
but found another in Ulrica Eleonora, the lifter and fuccef- holy office to. which the Lord himfelf hath called me,, who Honorable, 

f ir of that hero,, by whom in 171-9 lie was ennobled, and" was gracioufly pleafei to maniteft himfelf to me, his un- Sw cdec.—- 

took of courfe his feat among the fenators of the equeftrian worthy lervant, in a peffonal appeirance, in the year 1743, ° r ^' 
order in the triennial alfenrbliss of the ftates. His promo- to open in me a fight of the Ipiritual world, and. to enable 
lion did not lelfen his aidour for the fciences; for he pub- me to converfe with fpirits and angels; and this privilege 
hfhed in the fame year A Method to fix the Value of Money, has continued,with me to this day. From that time I be- 
and to determine the Swedjh Meafures in fuels a IVay as to ftp- gan to prill and publifh various unknown Arcana, which 
prefs all the FraHions and facilitate the Gale Nations. About have been either feen by me or revealed to me, conreminsr. 
thy iitme time he gave the public a_treatiie oa the \Pofthn heaven and hell Le ftate of men after death, the true wor^- 
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Svcd-s- (hip of God, the fpiritual fenfe of the Scriptures, and many 
.^ ,o r j r ' ^ , other important truths tending to falvation and true wif- 
dom.” 

We (hall not affront the underftandings of our readers by 
malting upon this account of the Baron’s call fuch reflec¬ 
tions as every perfon of a founl mind will make for himfelf; 
but it is rather remarkable, that a man who had devoted 
the better part of his life to the ftudy of fuch fciences as ge¬ 
nerally fortify the mind againft the delufions of fanaticifm, 
and who had even excelled in thefefdences, Ihould have fal¬ 
len into fuch a reverie as this. After this extraordinary 
call, the Baron dedicated himfelf wholly to the great work 
which, he fuppofed, was afligned him, ftudying diligently 
the word of God, and from time to time publifhing to his 
fellow-creatures fuch important information as was made 
known to him concerning another world. Among his va- 
Sweden- rious difeoveries concerning the fpiritual world, one is, that 
Borg's Uni- it exifts not in fpace. “ Of this (fays he) I was convinced, 
verfal becaufe I could there fee Africans and Indians very near 

t heology, Ine> although they are fo many miles diftant here on earth ; 
vol.i. p-S7. na y ) t j iat j cou y be made. prefent with the inhabitants of 
other planets in our fyftem, and alfo With the inhabitants 
of planets that are in other worlds, and revolv.e about other 
funs. By virtue of fuch prefence (i. e. without real fpace), 
not of place, I have converted with apoftles, departed 
popes, emperors, and kings; with the late reformers of the 
church, Luther, Calvin, and Melan&hon, and with others 
from diftant countries.” 

Notwithftanding the want of fpace in the fpiritual world, 
he tells us, “ that after death a man is fo little changed that 
■he even does not know but he is living in the prefent world ; 
Ibid. that he eats and drinks, and even enjoys conjugal delight as 

734 - ; n t his world ; that the refembiance between the two worlds 

is fo great, that in the fpiritual world there are cities, with 
palaces and houfes, and alfo writings and books, employ¬ 
ments and merchandizes; that there is gold, driver, and pre¬ 
cious ftones there. In a word (he fays), there is in the fpi¬ 
ritual world all and every thing that there is in the natural 
world, but that in heaven fuch things are in an infinitely more 
perfect date.” 

Such was his zeal in the propagation of thefe whimfical 
and fometimes fenfual dodtrines, that he frequently left his 
native country to viftt diftant cities, particularly London 
and Amfterdam, where all his theological works were 
printed at a great expence, and with little profpedt or pro¬ 
's'll art Ac- Lability of a reimburfement. “ Wherever he refided when 
count, &c. 0Q his travels, he was (fays one of his admirers) a mere fo- 
anc^Har htary, an ^ almoft inacceflible, though in his own country of 
ley’s Pre-" a free and open behaviour. He affe&ed no honour, but de- 
face to the dined it ; purfued no worldly intereft, but fpent his time in 
SVeatife on travelling and piinting, in order to ^communicate inftrudion 
■Influx. aru j b ene gt to mankind. He had nothing of the precife 
in his manner, nothing of melancholy in his temper, and 
nothing in the lead bordering on enthufiafm in his conver- 
lation or writings.” This is too much. We believe he was 
an inoffenfive viftonary ; of his converfation we cannot 
judge ; but the fpecimens that we have given of his writings 
are frantic enthufiafm. He died at London, March 39th, 
■in the year 1772 ; and after lying in ftate, his remains »were 
depofited in a vault at the Swedilh church, near RadclifF- 
Highway. 

Though Baron Swedenborg’s followers appear not to 
have been numerous during his life, they have increafed 
fi.nte his derth ; and a fedt lubfifts at prefent i England 
which derives its origin from him, and is cal:ed The Nov 
Jenfalsm Church. The diferi ninating tenets oi this fedt 
fee m to be the following: “ H dding tire dodlrine rf -oe 
God, they maintain that this one God is no other than Je- 


fus Chrift, and that he always exifted in a human form ; Sweden* 
that for the lake of redeeming the world, he took upon korg- 
himfelf a proper human or material body, but not a human „ . J . 
fcnl; that this redemption confifts in bringing the hells or 
evil (pints into fubjedtion, and the heavens into order and 
regulation, and thereby preparing the way for a new fpiritual 
church ; that without fuch redemption no man could be fa- 
ved, hor could the angels retain their ftate of integrity ; 
that their redemption was effedfed by means of trials, temp- 
tations, or conflidts with evil fpirits; and that the lad of 
them, by wi ich Chrift glorified his humanity, perfedting 
the union of his divine with his human nature, was the paf- 
fion of the cr.fs. Though they maintain that there is but PrieftleyV 
one God, and one divine perfon, they hold that in this per- Letters t* 
(on there is a real Trinity ; confiding of the divinity, the the New 
humanity, and the operation of them both in the Lord J. - church'" 
fus; a Trinisy which did not exift from all eternity, but com- p- 4 , 
menced at the incarnation. They believe that the Scrip¬ 
tures are to be interpreted not only in a literal but in a fpi¬ 
ritual fenfe, not known to the world till it was revealed to 
B. Swedenborg; and that this fpiritual fenfe extends to 
every part of Scripture, except the Arts of the Apoftles. 

They believe that there are angels attending upon men, re¬ 
dding, as B. Swedenborg fays, in their affedtions; that 
temptation conftfts in a ftruggle between good and bad an¬ 
gels within men j and that by this means God aftifts men in 
thefe temptations, fince of themfelves they could do nothing. 

Indeed B. S wedenborg maintains, that there is an univerfal 
influx from God into the fouls of men, infpiring them efpeci- 
ally with the belief rf the divine unity. This efflux of di¬ 
vine light on the fpiritual world he compares to the efflux 
of the light from the fun in the natural world. 

“There are (fays B.Swedenborg) two worlds, the nas 
tural and the fpiritual, entirely diftindt, though perfedtly 
correfponding to each other ; that at death a man enters in¬ 
to the fpiritual world, when his foul Is clothed with a body, 
which he terms fubfantial, in oppofition to the prefent ma¬ 
teria/ body, which, he fays, is never to rife out of the 
grave.” 

SWEEP, in the fea-language, is that part of the mould 
of a fhip where (he begins to compafs in the rung-heads, 
alfo when the haufer is dragged along the bottom of the fea 
to recover any thing that is funk, they called this adtion 
fweeping for it. 

SWEET, in the wine trade, denotes any vegetable juice, 
whether obtained by means of fugar, raifins, or other fo¬ 
reign or domeftic fruit, which is added to wines with a de- 
fign to improve them. 

SWEIN-mot. See Forest Courts. 

SWERTIA, Marsh Gentian, in botany: A genus of 
plants belonging to the clafs of pentandria, and to the order 
of digynia; and in the natural fyftem ranging under the 
20th order, rotacex. The corolla is wheeldhaped. There 
are nediariferous pores at the bafes of the fegments of the 
corolla. The capfule is unilocular and bivalve. There are 
fix fpecies; the perennis, difformis, rotata, carinthiaca, cor- 
niculata, dichotoma. The perennis is a uative of England. 

It is diftinguilhed by radical oval leaves. It flowers ift 
Auguft. 

SWIETENIA, Mahoganv, in botany: A genus of 
plants belongh g to the clafs ot decaudria, and to the order 
of monogynies ; and in the natural fy ftem arranged under the 
54th o der, Mif cell n ce. The calyx is qninquefid. There 
are five petals ; t te -lecltrium is cylindrical, fuppoTting the 
antherse w.th bs non. ). The capfule is five-celled, woody, 
and rpe ing at . -e mouth. The fee s are imbricated and 
winged. T ere s only one fpecies, the mahagom, winch 
is a native 0 the warmeft parts of America, and grows alfo 
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Siyietenia, in the iftand of Cuba, Jamaica, Hifpaniola, and the Bah.i- 
Swifc. ma jflands. It abounded formerly in the low lands of Ja- 
London'^ maica, but it is now found only on high hills and places dif- 
Medical ficult of accefs. 

Jauroal. j t thrives in moil foils, but varies in texture and grain ac¬ 
cording to the nature of the foil. On rocks it is of a fmali- 
er fize, but very hard and weighty, of a clofe grain, and 
beautifully (haded; while the produce of the low and richer 
Brown 3 ] an ds is obferved to be more light and porous, cf a paler co- 
f l° uran d open grain; and that of mixed foils to hold a me- 
'Jamaica, dium between both. The tree grows very tall and ftiaighc, 
> and is ulually four feet in diameter; the flowers are of a red- 

difh or faffrou colour, and the fruit of an oval form, and 
about the lize of a turkey’s egg. 

The wood is generally hard,, takes a fine polifii, and is 
found to ani'wer better than any other fort in all kinds of 
cabinet ware. It is now univerfally efleemed, and fells at a 
good price ; but it is pity that it is not cultivated in the 
more convenient walte lands of Jamaica. It is a very 
flrong timber, and anfwers very well in beams, joills, plank, 
boards, and fhingies ; and has been frequently put to thofe 
ufes in Jamaica in iormer times. It is faid to be ufed fome- 
times in foip-building ; a purpofe for which it is remarkably 
adapted, if not too coftly, being very durable, capable of 
refilling gun foots, and burying the foots without fplinter- 
mg. 

The feed-veffels are of a curious form, confiding of a 
large cone fplitting into five parts, and difiiloling its winged 
feeds, difpofed in the regular manner of thofe of an. a.pocy- 
num. The feeds being winged, are difperfed on the furface 
ot the ground, where fome falling into the chinks of the 
rocks, (trike root.; then creep out on the furface of it, and 
Philofophi- f ee k another chink, into which they creep and fwell to fuch 
cliI 1 rani- a p ize anc j (X rel igth, that at length the rock fplit-, and is 
»° 484' forced to admit of the root’s deeper putetration ;, and with 
this little nutriment the tree increafes to a- dupendous fuse in 
a few years. 

The firft ufe to which mahogany was applied in Eng¬ 
land, was to make a box for holding candles. Dr Gibbons, 
an eminent phyiician in the latter end of the lad and be¬ 
ginning of the prefent century, had a brother, a W t ft 
India captain, who took over fome planks of this wood 
as ballad. As the Doftor was then building him a houfe 
in King-dreet, Co vent-Garden, his brother thought they 
might be of fervice to him. But the carpenter-, finding 
the wood too hard for their tools, they were laid alide tor 
a time as ufelefs. Soon after, Mrs Gibbons wanting a 
candle-box, the Doctor called on his cabinet maker (Wol- 
ladonin Long-Acre) to make him one of fome wood that 
lay in his garden. Woiladon alfo complained that it was 
too hard. The Do dor faid he mud get dronger tools. 
The candle-box was made and approved ; infomuch, that the 
Dodtor then infided on having a bureau made of the fame 
wood, which was accordingly done ; and the fine c lour, po- 
lifh, &c. werefo pleafmg, that he invited all his friends to 
come and fee it. Among them was the ducbefs of Bucking¬ 
ham. Her Grace begged fome of the fame wood of Dr 
Gibbons, and employed Woiladon to make her a bureau al¬ 
fo ; on which the fame of mahogany and Mr Woiladon was 
much raifed, and things of this fort became general. This 
account was given by Henry Mill, Ei’q-; a gentleman of un¬ 
doubted veracity. 

SWIFT ( l)r Jonathan), fo univerfally admired as a'wit 
and claffical writer ot the Englilh language, was born in 
Dublin on November 30th 1667. His father was an at¬ 
torney, and of a good family ; but dying poor, the expence 
«f his fon’s education was deirayed by his friends. At the 
age of fix young Swift was feat to the fchool of Kilkenny, 


whence he was removed in his 15th year to Tiinity College, 
Dublin. 

In his academical dudies (fays Dr Johnfon) he was ei¬ 
ther not diligent or not happy. The truth appears to be, 
that he defpifed them as intricate and ufelefs. He tcld Mr 
Sheridan, his lad biographer, that lie had made many ef¬ 
forts, upon his entering the college, to read fame of the old 
treatifes on logic writ by Smeglefius, Keckermannus, Bur- 
gerfdicius, &c. and that he never had patience to go thro’ 
three pages of any of them, he was fo difguded at the 11 up:- 
diiy of the work. When he was urged by his tutor to 
make himfelf mader of this branch, then in high edimation, 
and held effentially neceffury to the taking of a degree. Swift 
afkedhim, What it was he was to learn from thofe books > 
His tutor told him, The art of reafoning. Swift faid, That 
he f ound no- want of any fuch art; that he could re lion very- 
well without it; and that, as far as he could obferve, they 
who had made the greated proficiency in logic had, inftea .1 
of the art of reafoning, acquited the arc of wrangling ; and 
inftead cf clearing up obfeurities, had learned how to per¬ 
plex matters that were clear enough before. For fiis own 
part, he was contented with that portion of reafon which 
God had given him'; and he would leave it to time and expe¬ 
rience to drengthen and diredt it properly ; nor would he run 
the rifle of having it warped or falfely biafled by any fydem. 
of rules laid down by fuch dupid writers, of the bad effedts 
of which he had but too many examples before his eyes in 
thofe reckoned the mod acute logicians. Accordingly, he 
made a firm refolution, that he never would read any of 
thofe books which he fo pertinacioufly adhered to, that 
though his degree was refuted him the fird time of fitting 
for it, on account of his not anfwering in that branch,, 
he went into the hall a fecond time as ill prepared as 
before ; and would alfo have been, dopped a fecond time*. 
oil the- fame account if the intered of his friends, who 
well knew the inflexibility of his temper, had not depped 
in, and obtained it for him ; though in a manner little to 
his credit, as it was inferted in the College Regidry, that 
he obtained it f^ciali gratia, “ by fpecial favour where it 
remains upon recoid, 

“ He remained in the college near three years after this, 
not through choice, but neceflhy, little known or regarded. 
By fcholars he was reckoned a blockhead ; and as the low- 
nefs of his circumllances would not permit him to keep com¬ 
pany with petions of an equal rank with himfelf,. upon an 
equal footing, he fcorned to take up with thofe of a lower 
clafs, or to be obliged to thofe of a higher. He lived there- 
fore much alone, and his time was employed in purfuing his 
courfe of reading in hi dory and poety, then very unfafoion-- 
able dudies for an academic ; or in gloomy meditations on 
his unhappy circumftanccs. Yet, under this heavy preffure,. 
the force of his genius broke out, in the fird rude draught 
of the Tale of a Tub, written by him at the age of 19,. 
though communicated to nobody but his chamber fellow 
Mr Waryng; who, after the publication of the book, made 
no fcruple to declare, that he had read the fird (ketch of it 
in Swift’s hand-writing wlicn he was of that age.” 

In 16S8, being,, by the death of Godwin Swift his uncle,, 
who had chiefly fopported him, left with-ut fubfiltence, he 
went to confult his mother, who then. lived at Leiceder, 
about the future courfe of his life ; and, by her diredtion, 
folicited the advice and patronage of Sir William Temple,, 
whofe father had lived in great fiiendfoip with- Godwin 
Swift. Temple received him with great kindnefs, and was 
fo much pleafed with his converfation, that he detained him 
two years in his houfe, and recommended him to k : ng Will, 
liam, who offered to make him a captain of horfe." This 
not liming his difgofiyon ; and Temple not having it quick! (,■ 

ir*. 
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in his power ta -provide for uinr otherwife, Swift .eft his 
patron (1694) in difcontent; having previ ufly taken his 
mafter’s degree at Oxford, by means of a teuimonial from 
Dublin, in which the words of dilgrace were omitted. He 
was refolved to enter into the church, where his firlc pre¬ 
ferment was only L. too a-ye.ir, being the prebend of Kil- 
rcot in Conner ; which fome time afte-wards, upon Sir Wil¬ 
liam Temple’s earneftly inviting him back to his houfe 
at Moorpark, he refigned in favour of a clergyman far ad¬ 
vanced in years and burdened with'a numerous family. For 
this man he folicited the prebend, to which he himfelf in¬ 
duced him. 

In 1699 Swift loft his patron Sir William Temple, who 
left him a legacy in money, with the property of his manu- 
feripts; and, on his death-bed, obtained for him a promife 
■from the king of the firft prebend that {hould become va¬ 
cant at Weftminfter or Canterbury. That this promila might 
not be forgotten, Swift dedicated to the king the pofthn- 
mous works with which lie was entrufted, and for a while 
■attended the court; butfoon found his folicitations hopelefs. 
He was-then invited by the earl of Berkely to accompany 
.him into Ireland, where, after fullering fome cruel difap- 
pointments, he obtained the livings of Laracor and Rath- 
beggin in the diocefe of Meath ; and foon afterwards invited 
over the unfortunate Stella, a young woman of the name of 
, Johnfon, whofe life he contrived to embitter, and whole 
days, though he certainly loved her, we may confidently af¬ 
firm that he fhortened by his caprice. 

This lady is generally believed to have been the daughter 
of Sir William Temple’s fteward; but her niece, a Mrs 
Hearn, allured Mr Berkeley, the editor of a volume of let¬ 
ters intitled Literary Reties, that her .father was a merchant, 
and the youngeftbrother of a good family in Nottingham- 
fiiire ; that her mother was the intimate friend of lady Gif¬ 
ford, Sir William’s filter ■; and that live herfelf was eduoated 
in the family with his niece, the late Mrs Temple of Moer- 
*‘SeeIn- park by Farnham*. This ftory would be intitled to the 
quiry into ful!eft-credit, had not Mrs Hearn affiirmed,in the fame letter, 
the Life of that,, before the death of Sir William Temple, Mrs John- 
Swift re- ^ an ’ s had been greatly injured by the South- 

fixed to Li- ^ ea hubbies, which are known to have injured no perfon 
terary Re- till the year 1720.: (See Company, II. I.) When one part 
lies, printed of a narrative is fo palpably falfe, the remainder will always 
m * 7 89, be received with hesitation. But whether Miff Johnfon was 
for Elliot daughter of Temple’s fteward or of the friend of lady 
*n a), (iifpord, it is certain that Sir William left her L. 1000 ; and 
that, accompanied by Mrs Dingley, whofe whole fortune 
amounted t-o an annuiiy of L. 27 for life, (he went, in con- 
fequence of Swift’s invitation, to Laracor. With thefe two 
ladies he palled his hours of relaxation, and to them he 
opened his bofom ; but they never refided in tire fame houfe, 
nor did he-fee either without a wjtnefc. 

In 1701 Swift purdifhed A Difc&urfe of the Cmtcfts and 
Diffenfions in Athens and Rome. It was his firft work, and 
indeed the only which he ever exprefsly acknowledged. 
According to his conftant practice he had concealed his 
name ; but after its appearance, paying a vifit to fome Irifti 
bilhop, he was afked by him if he had read that pamphlet, 
and what its reputation was in London. Upon his reply¬ 
ing that he believed it was very well liked in London ; 
"Very well liked!” faid the biftiop with fome emotion. 
" Yes, Sir, it is one of the fineft traCis that ever was written, 
and biftr p Lumet is one of the beft writers in the world.” 
Swift, who always hated Burnet with fomething more than 
political rancour, immediately queftioned his right to the 
v rk, when he was told by the biftiop that he was “ a young 
man j” rnd ftill perfifting to doubt of the juftice -of Burnet’s 
daim, on account of the diffimilarity of the ftyle of the 


pamphlet from that of his oiher works, he was told that ha Swift, 
'.vm, “ a very pohtive young man,” as no perfon in England 
but biftiop Burnet was capable of writing it. Upon w hich 
S'”;ft replied, with tome indignation, I am to aifuie your 
lord,hip,. however, that biftiop Burnet did not write the 
pamphlet, for I wrote it myfelf. And thus was he forced 
in the heat of argument to avow what o;herv.’ife he would 
have for ever concealed. 

Early in the enfuing fpring king William died; and 
Swift, on his nextvilit to London, found queen Anne upon 
the throne. It was generally thought, upon this event, that 
the Tory party would have had the aiccudant; but, con- 
trary to all expeftation, the Whigs had managed matters fo 
well as to get entirely into the queen’s confidence, and to have 
the whole adminiftration of affairs in their hands. Swift’s 
friends were now in power ; and the Whigs in general, know- 
ing him to be the author of the Difcourie on the Cornells, 

&c. which was written in defence of king William and -his 
minifters againfl the violent proceedings of the houfe of 
commons, confidered themfelves as much obliged to him, 
and looked upon him as faft to their party. But Swift 
thought with the Whigs only in the Rate ; for with refpeCt 
to the church his principles were always thofe of a Tory, 
tie therefore declined any intimate connection with th# 
leaders of the party, who at that time proftffed what was 
called /o<w church principles. But what above all flocked 
him, fays Mr Sheridan, was their inviting Detfts, Freethink¬ 
ers, Atheifls, Jews, and Infidels, to be of their party, under 
pretence of moderation, and allowing a general liberty of 
conicienec. As Swift was in his heart a man of true reli¬ 
gion, he could not have borne, even in his private character, 
to have mixed with fuch a morely crew. But when we 
confider his principles in his political capacity, that he looked 
upon the church of England, as by law eftablifhed, to be 
the main pillar of the newly erefted conftituiion, he could 
not, confidently with the character of a good citizen, join 
with thofe who confidered it more as an ornament than a 
fupport to the edifice; and could therefore look on with 
ccmpofure while it was undermihing, or could even open the 
gate to a blind multitude, to try, like Sampfon, their ftrength 
againft it, and confider it only as fport. With fuch a party, 
neither his religious nor political principles would fuffer 
him to join; and withregaid to the Tories, as is ufual in 
the violence of factions, they had run into oppofite extremes, 
equally dangerous to the ftate. He was therefore during 
the earlier part of the queen’s reign of no party, but em¬ 
ployed himfelf in dilcharging the duties of his function, and 
in publifhing from time to time fuch trafts as he thought 
might be ufeful. In the year 1704 he publifhed the Tali 
of a Tub, which, confidered merely as a work of genius, is 
unqueftionably the great eft which he ever produced ; but 
the levity with which religion was thought to be there 
treated, railed up enemies to him among all parties, and 
eventually precluded him from a ’oilhopric. From that pe¬ 
riod till the year 1708, he feemx to have employed himfelf 
in folitary lludy; bu T he then gate fucceffively to the pub¬ 
lic The Sentiments of a Church of England man, the ridicule 
of aflrology under the name of Bkherjlajf, tire Argument 
againfl abolijhtng Chrif ;unity, and the defence of the Sacra¬ 
mental Tejl. 

Boon after began the bufy and impartant part of Swift’s 
life. He was employed ^1710) by the primate of Ireland 
to folicit the queen for a remiflion of the firft fruits and 
twentieth parts to the l r ifh clergy. This introduced him 
to Mr Hariev, afterwards earl of Oxford, who, though ft 
Whig hiinlelf, was at tire head of the Tory miniftry, and in 
great need or an auxiliary fo able as Swift, by whole pen he 
a^d the other minifters might be fupported in pamphlets, 

poems* 
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poems, and periodical papers. In the fear 1710 was com¬ 
menced the Examiner; of which Swift wrote 33 papers, be¬ 
ginning his firft part ot it cn the 10th of November 1711. 
-'i he next year he publifhed the Conduit of the Allies ten days 
b ’tore the parliament aftlmbied ; and foon afterwards, Re¬ 
flections cn the harrier Trent'). The purpofe of thefe pamph¬ 
lets was to perfuade the nation to a peace, by fin wing'that 
“ mines had be n exhaufted and m llion, deftroyed” to fe- 
cure the Dutch and aggrandize the emperor, without any 
advantage whatever to Great Britain. T ; ovgh 'hefe two 
publications, together v ith his Remarks op the Biflri-of Sa- 
’rum’s Introduction to the third Volume ,j his h fiery of the Re- 
for n.ation, certainly turn- o ihe tide o: fopulai • pi.non, and 
effedtuaily promoted tin. leligns of the mitt flu, the belt 
prefe menc v\hich his friends could venture to give him was 
tie deanery of S f Bat'ick’s whuh e accepted m 171.3. 
In the midft of is power and hi politics he kept a journal ot 
his viiiu, his walks, hi- interv e as with miniiters, and quar¬ 
rels with his fervant, rnd tra-ifinitted it to M s Jt hnlon and 
Mrs Dmgley, to whom he knew that whatevei briel him was 
intereiiing ; but in 1714 an end was put to his power by the 
death of the queen, which broke down at once the whole 
fiy.em . f '1 orv politics, and nothing remained .or h.m butto 
withdraw tr in perfecution to his deanery. 

In the tnumph ot the Whigs, Swift met with every mor¬ 
tification that a Ipirit like h s could pofilbly be exppfed to. 
The people of Ireland were ini tat.-d againft him beyond 
xneafure ; and every indignity wa- offered him as he walked 
the ftretts of Dublin. Nor w is he only infalted by the 
rabble, but perfons of diftinguilhed rank and character for 
got the decot um of common civility to give him a perfonal 
affri.nt. While his pride was hurt by iuch 'indignities, his 
more tender feelings were alto often wounded by bale ingra¬ 
titude. In fuch a fituati- n : e found it in v;tin to ftfuggle 
againft the tide that oppofed him. -He filemly yielded to it, 
en.i retired from the world to difcharge his duties as a clergy¬ 
man, and attended, to the care ol Ins deanery.That no part of 
Ins time m ght lie heavy on hjs hands, he employed his lie- 
fine hours on fome hiftorical afempts relating to the change 
•of the hi nillers and the conduit of the mtnufry ; and com- 
.plered the hiftcry of the f ur lull years of the queen, which 
had been begun in her lifetime, but which he never publilh- 
ed. Of the work which bears that title, and is faid to be 
hist. Dr Johnfon doubts the genuinenefs; and it certainly is 
not fuch as we fhould have expefted from a man of Swift's 
fagacity and opportunities of information. 

In the year 1716 he Was privately married to Mrs John¬ 
fon by Dr Afhe bifhop of Clogber; but the marriage made 
■ no change in their fituation-, and it would be difficult to prove 
(fays Lord Orrery) that they were ever afterwards toge¬ 
ther but in the prefence of a third perfon. The dean of St 
■Patrick’s lived in a private manner, known and regarded 
only by his friends, till a L out the year 1720 that he publish¬ 
ed his firft political pamphlet relative to Irel ind, intitled 
A propofal for the Univerfal Ufe sf Irifh Manufactures ; which 
■To rouled the indignation ot the miniftry that they commenced 
a pn fecution againft the printer, which drew the attention 
of the public to the pamphlet, and at once made its author 
popular. 

Whilft he was enjoying the laurels which this woik had 
wreathed for him, his felicity, as well as that of his wife, was 
interrupted by the death of M.s Van Homrlgh, and the 
publication of his poem called Cadenus and Vemff.t, which 
hr ught upon him much merited obloquy. With Mrs Van 
Humiigh he become acquainted in London during his »T- 
tendence at court; and finding her pr defied of genius and 
fond of literature, be took delight in directing her fludies, 
Jill he got infei.fibly poflclfion of her heart- Prom being 
Von. XVIII. 


proud of his praife, (he grew fond of his perfon ; and de- Swift, 
fpifing vulgar reftraints, fhe made him fin fib ft: that flie was 
ready to receive him as a hufband. She had wit, youth, 
beauty, and a competent fortune to recommend her; and 
for a while Swift feems to have been undetermined whether 
or not he fheukl comply with her wifii. She had followed 
him to Ireland, where fhe lived in a houfe about twelve 
milesdiliant from Dublin; and he continued to vifit her oc- 
cafionall}, and to diredt her (Indies as he had done in Loin 
don ; but with thefe attentions fhe was not fatisfisd, and at 
laft lent him a letter written with great ardour and tender- 
nets, infilling that he fhould immediately accept or refufe 
her as a wife. His anfwer, which probably contained. the 
feciei <•( hi. marriage, be carried himfelf ; and having in- 
uignai.tiy thrown it cn the lady’s table inft.ntiy quitted the 
home, we b-li ve wthout fpeaking to her, and icturned to 
Dublin to rclfedt on the comcquences ot his own conduit. 

Tiieie ere dreadful. -Mrs V .n Homrigh furvivedher difi 
appointment but a few weeks ; during which .ime fhe can¬ 
celled a will that fhe had made in bis favour, and ordered 
the p ern to be publifhed in which Cadenus had proclaimed 
her excellence and cnnfeffed his love. 


His patri. rifm again burft forth fn 1724 to obftrudt the 
•currency of Wood’s half ence ; and his zeal was crown¬ 
ed with fuccefs. Wood had < btained a patent to coin 
180,cool, in halfpence and farthings for the kingdom of 
Ireland ; and was about to turn his brafs into gold, wheia 
Swift finding that the metal was debafed to an enormous 
degree, wrote letters under the name of M. B. Brapier to 
lliovv the folly of giving gold and filver for coin not worth 
a third part ot its nominal value. A profecution was car¬ 
ried on againft the printer; and lord Carteret, then lord- 
lieutenant, iffued proclamation, offering L. 300 for difco- 
vering the author of the fourth letter. The day after it 
was publ flied there was a full levee at the caftle. The 
lord-lieutenant was going round the c : rcle, when Swift ab. 
ruptly entered the chamber, and pttfhing his way through 
the crowd, never (lopped till he got within the circle ; where, 
with mark- of tire higheft indignation in his countenance, 
he addreifed the lord-lieutenant with the voice of a Stentor, 
that re-echoed though the room, « So, tny lord-lieutenant, 
this is a glorious exploit that you performed yefterday, in 
i(filing a proclamation againft a poor fhop-koeper, whole 
only crime is an honeft endeavour to fave his country from 
ruin. Yon have given a noble fpecimen of what this devo¬ 
ted nation is to hope for from your government. I fuppofe 
you expefl a llatue of copper wall be erefted to you for this 
fervice done to Wood/’ -He then Went, on for a long time, 
inveighing in the bitterePc terms againft the patent, and dif- 
playing in the ftrongeft colours all the fatal confequences of 
intioducing that execrable coin. The whole affembly were 
ftruck mute with wonder at this unprecedented feene. For 
fome time a profound filence enfued. When lord Carteret, 
who had liftened with great compofure to the whole fpeecb, 
made this fine reply, in a line of Virgil’s; * 

Res durst, ijf regni nov/tas me falia cogiint 
Moltri. 


For this t me Swift was known by the name cS'the Beats 
and was known by the populace as the champion, patron, 
andmftrncfor of Ireland. 

In 1727 he ret tin ed to England; where, in coriundliort 
with Pope, he collected three volumes of mifeehatves ; and 
the fame year he fent into the world his Gulliver's Trc-j-l- 
a production which was read by the high and the low, am* 
filled every reader with a mingled emotit n of merriment .imi 
amazement. Whilft he was enjoying the rep tuition of thh 
work, he was ft,ddeniy called to a home of forrow. Poor 
Bum; was (inking into t ;e grave and after a Urenifliii- 
H h J dec:- 



Swi [ 242 ] swi 


tlec::y of about two months, died in her 44th year, on Ja¬ 
nuary 28. 1728. How much he wifhed her life is fhown 
by h?s papers ; nor can it be doubted that he dreaded the 
death u her whom he loved mod, aggravated by the con- 
fcioufnefs that himfelf had haftened it. With her vanifhed 
oil his domeftic enjoyments, and of courfe he turned his 
thoughts more to public affairs; in the contemplation of 
which he could fee nothing but what ferved to increafe the 
malady. The advances of old age, with all its attendant in¬ 
firmities ; the death of almod all his old f riends ; the fre¬ 
quent returns of his mod difpiriting maladies, deafnefs and 
giddinefs; and, above all, the dreadful apprehensions that he 
fhould outlive his underdanding, made life fuch a burden to 
him, that he had no hope left but a fpeedy diffolution, which 
was the objed of his daily prayer to the Almighty. 

The feverity of his temper increafiug, he drove his ac¬ 
quaintance from his table, and wondered why he was de- 
ferted. In 1732, he complains, in a letter to Mr Gay, that 
“ he had a large houfe, and fhould hardly find one vifitor 
if he was not able to hire him with a bottle of wine and, 
in another to Mr Pope, “ that he was in danger of dying 
poor and friendlefs, even his female friends having forfaken 
him; which,’* a's he fays, “ fiexed him moft.” Thefe com¬ 
plaints were afterwards repeated in a drain of yet greater 
’feniibility ; “ All my friends have forfaken me. 

“ Vert'glmfus, inops, fur Jus, male gratus amicis. 
w Deaf, giddy, helplefs, left alone, 

“ To all my friends a burden grown.’* 

The fits of giddinefs and deafnefs to which he had been 
fubjefted from his boyifh years, and for Which he thought 
walking or riding the beft remedy, became more frequent 
and violent as he grew old ; and the prefentiment which he 
had long entertained cf that wretchednefs which would in¬ 
evitably overtake him towards the clofe of life, clouded his 
mind with melancholy and tinged'every objeft around him.. 
How miferable he was rendered by that gloomy profpedl, 
we may learn from the following remarkable ancedote men- 
.iioned by Mr Faulkner in his letter to lord Cheflerfield. 
“ One time, iu a journey from Drogheda to Navau, the 
.dean rode before the company, made a fudden flop, difmount- 
.ed his horfe, fell on"his knees, lifted up his hands, and pray¬ 
ed in the mod devout manner. When his friends came up, 
he defired and infilled on, their alighting ; which they did, 
and afked him the meaning. “ Gentlemen,” faid he; “ pray 
join your hearts in fervent prayers with mine, that I may 
neter be like this dak-tree, which is decayed and w ithered 
ar top while the other parts are found.” In 1756, while 
he was writing a fatire called the Legion Club againlt the Irifh 
parliament, be was fezed with fo dreadful a fit of his ma- 
Ldy, that he left the poem unfinifhed; and never after at- 
temntfd a compofrion that required a courfe of thinking. 
From this time his memory gradually declined, his paffions 
perverted his unde'.flan ding, and, in 1741, he became ut¬ 
terly incapable of converfation ; and it was found neceffary 
to appoint legal guardians to his perfonandhis fortune. He 
now loft allfenfeof difi indtion. His meat was broughttohini 
cut into mouthfuls; but he would never touch-it while the 
fervatit (laid; and at laft after 'it' flood perhaps an hour, 
would e.at it walking ; for he continued, his old habit, and 
■ was on his feet ten hours a-day. During nest year a (hoit 
interval of reafon earning,,gave h- pes cf his.recovery ; but 
in .. few fays he funk into lethargic’ ftupidity, mbtionlefs 
heedlefs, and fpeechle’is after a tar. of total fiknee, how¬ 
ever, when his houfe-keeper told him that the ufual illumi- 
Batici s were preparing to Celebrate his birth, he.anfwered 
“ I: is all folly ; they had better let it alone.” He at laft 
fenk H to a psrletft filence, which continued till the 29th 
Oe. ha 3745, whs a he expired without a ftxuggk, ia 


his 78th year. The behaviour of the citizens on this occa- Swift, 
fion gave the ftrongeft proof of the deep imprefiion he had 
made on their minds. Though he had been fo many years 
to all intents and purpofes dead to the world, and his depar¬ 
ture from that ftate feemed a thing rather to be wifhed than 
deplored, yet no fooner was his death announced, than they 
gathered from all quarters, and forced their way in crowds 
into the houfe, to pay the laft tribute of grief to their de¬ 
parted benefador. Nothing but lamentations w’as heard 
all around the quarter where he lived, as if he had been cut¬ 
off in the vigour of his years. Happy were they who firft 
got into the chamber where he lay, to procure, by bribes to 
the fervants, locks of his hair, to be handed down as lacred 
relics to their pofterity ; and fo eager were numbers to ob¬ 
tain at any price this precious memorial, that in lei's than an 
hour his venerable head was entirely ftripped of all its filver 
ornaments, fo that not a hair remained. By his will, which- 
was dated in May 1740, juft before he ceafed to be a reafon- 
able being, he left ab.ut L. 1200 in fpecific legacies; and 
the reft of his fortune, which amounted to about L. 1 i,ooc, 
to ered and endow an hc-fpital for lunatics and idiots. Hu 
was buried in the moft private manner, according to direc¬ 
tions in his will, in the great aifle 1 f St Patrick’s cathe¬ 
dral, and, byway of monument, a flab of. black marble was 
placed againft the wall, on which was engraved the following 
Latin epitaph, w’ritten by himfelf; 

Hie depolitum eft corpus 
Jonathan Swift, S. T. P. 

Hujus Eccleiise Cathcdralis 
Decani: 

Ubi faeva indignatio 
Ulterius cor lacerat e nequit. 

Abi, viator, 

Et imitare, fi poteris, 

Strenuum pro virili libertatis vindieemv 
Obiit anno (1745) 

Menfis (Odohris) die (29.) 
iEtaus anno 78. 

Swift undoubtedly was a man of native genius. His fan¬ 
cy was inexhault'ble his conceptions were lively and 
comprehenfive ;. and he had the peculiar felicity of convey¬ 
ing them in language equ.fly corred, free and perfpicuous- 
His penetration was as-qaick as intuition; he was indeed 
the critic of nature 4 and no man ever wrote fo much, and 
borrowed fo little. 

As his genius was of the firft cl aft, fo were fome of his 
virtues. Thefollowing anecdote will flluftrate his filial piety. 

His mother died in 1720, as appears by a memorandum in 
one of tire account-books which Dr Swift alwrys made up 
yeaily, and on each, page entered minutely all his receipts 
and. expences in every month, beginning his year from No¬ 
vember 1. He obferved the fame method all bis lifetime 
till his lalt illnefs. At the fo- t of that page which includes 
his expences of the month of May 1710, at the glebe houfe 
of Lai acor in the county fcf Meath, where he was then re- 
fident, are thefe remarkable words, which fhow at the fame 
time his filial piety, and the religious ufe which he thought 
it his duly to-make of that me’anche ly event. “ Mem. On 
Wednefday, betw een feven and eight in the evening, May ic. 

1710, I received a letter in my chamber at Laiacor (Mr 
Percival and Jo. Beaumont being by 1 from Mis F—, dated 
May 9. with one inclofed, Tent by Mrs Worral at Leicefter 
to Mu F—, giving an account that my dear mother, Mrs 
Abigail Swift, died that morning, Monday April 24. 1710, 
ab-' ut ten o’clock, after a long ficknefs : being i.l all win- 
ter, and lame ; and extiemeiy ill about a month or fix w eeks 
before her death. I have now luft my barrier between mu 
and skaUi. God gnutt I may live to be us -.veil prepaied 

for- 
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Swift, for it as I confidently believe her to have been ! If the way 
to heaven be through piety, truth, juftice, and charity, fhe 
is there. J. S ” He always treated his mother, during her 
life, with the utmott duty and affedion ; and fhe fometimes 
came to Ireland to vifit him after his lettlement at Lara- 
,cor. 

The liberality of the dean hath been a topic of juft en¬ 
comium with all his admirers; nor could Iris enemies deny 
him this praife. In his dcmeftic affairs, lie always aded 
with ftrid economy. He kept the moft regular account; ; 
and he feems to have d 'ne this chiefly with a view to in- 
cteafe his power of being ulelul. “ His income, which 
was little more than L 700 per annum, he endeavoured to 
divide into three parts, tor tne following purposes. Firft, 
to live upon one-third of it. Secondly, to give another 
third in pennons and charities, accordin'; to the manner in 
which peifnns who -eceived them had lived: and the other 
third he laid by, to bu ; ld an hofpital for the reception, of 
idi* ts and lunatics ” “ What is remarkable in tip 1 s gene¬ 

rous man, is this (fays Mr F.) that when he lent money 
upon bond or m- it. age, he would not take the legal inter- 
elt, but one per cent, below i 

His charity appear- to h ve been a fettled principle of 
diny more then an in Hi dive eflrorr of good nature: but as 
it was thus f unded and fuppor’ed, i. had extraordinary me¬ 
rit, a d feldom failed to exeit itfelf in a manner that contri¬ 
buted moft to render it beneficial. He did not lavifh hi, 
money on the idle and the worthlefs. He nicely diferimi- 
nated cliar.iders, and was feldom the dupe of impofilion. 
Heiice his generofiry always turned to an ufeful account: 
vv;.:le it relieved diilrcfs, it encouraged induftry, and re¬ 
warded virtue. We dwell with great pleafure on this truly 
ei cellent and di'linguifhing part of the dean’s charader : 
and tor the fake of his charity we can overlook his oddities, 
and aim oft forgive his faults. Fie was a very peculiar man 
in every refped Some have faid, “ What a man he would 
have been, had lie been without thofe whims and infirmi¬ 
ties which fhaded both his genius and his character!” But 
perhaps the peculiarities complained of were infeparable from 
his genius. The vigour and fertility of the root could not 
fail now and then of throwing out fuperflumjs fuckers. 
What produced thefe, produced alfo the more beautiful 
branches, and gave the fruit all its richnefs. 

It muft be acknowledged, that the dean’s fancy hurried 
him into great abfurdities and inconfiftencies, for which no¬ 
thing but his extraordinary talents and noble virtues, dif- 
covered in other inftances, could have atoned. The rancour 
he difeovered on all occafions towards the diffenters is to¬ 
tally unjuftifiable. No fed could have merited it in the de¬ 
gree in which he always fhowed it to them ; for, in fome 
inftances, it bordered on downright perfecution. He doubt- 
lefs had his reafons for expofing their principles to ridicule, 
and might perhaps have fuffieient grounds for fome of his 
accufations againft their principal leaders in Ireland; but 
nothing could juftify his virulence againft the whole body. 
In a fhort poem on one clafs'of diffenters he bellowed a 
ftridure upon Bettefworth, a lawyer eminent for his info- 
lence to the clergy, which, from a very confiderable reputa¬ 
tion, brought him into immediate and univerfal contempt. 
Bettefworth, enraged at his difgrace and lofs, went ta the 
dean, arid demanded whether he was the author of that 
poem ? “ Mr Bettefworth ^anlwered he), I was in my 
youth acquainted with great lawyers, who, knowing my 
difpofition to fatire, advifed me, if any fcoundrel or blockhead 
Whom I had lampooned fhould afk, ‘ Are you the author 
of this paper 5 ’ to tell him that I was not the author ; and 
therefore, I tell you , Mr Bettefworth, that I am not the au¬ 
thor of thefe lines.” 


Swift has been accnfed of irreligion and mifanttiropy, on 
account of his Tale of a Tub, and his Yahoos in Gulliver’s 
Travels; but both charges feem to be ill founded, or at 
Baft not fupported by that evidence. The Tale of a Tub 
holds up to ridicule fuperftitious and fanatical abfurdities ; 
but it never attacks the effentials of religion : and in the 
ftory of the Yahoos , difgufting we confefs, there appears to 
us as little evidence that the author hated his own fpecies, 
as in the poems of Strephon and Ch'.oe, and the Ladies’ Dr eff¬ 
ing Room, that he approved of groffnefs and filth in the fe¬ 
rn de fex. We do not indeed, with his fondeil adm ren, per¬ 
ceive the moral tendency of the Voyage to the Houyh . horns, 
or consider it as a fatire admirably calculated to leform man¬ 
kind ; but neither do we think that it con poffibly corrupt 
them, or lead them to think meanly of their rational nature. 
According to Sheridan, “ the defign of this apologue is to 
place be'ore the eye. of man a picture of the two different 
parts of his frame, detached from each other, in order that 
he may the better eftimate the true value of each, and fee 
thy ne-.effit); there is that the one fhould have an abfolutft 
commapd ov.er the other. In your merely animal capacity, 
fays fie,tg man, without reafon to guide you, and actuated 
only by a blind inftimft, I will (how you that you would bft 
degraded below the beads of the field. That very form, 
that very body, you are now fo proud of, as giving you 
fuch a fuperiority over all other animals, I will fhow you* 
owe all their beauty, and all their greateft powers, to their 
being aduated by a rational foul. Let that be withdrawn* 
let the body be inhabited by the mind of a brute, let it be 
prone as theirs are, and fuff red like theirs to take its na¬ 
tural courfe, without any aftiftance from ait, you would in 
that cafe be the moll deformed, as to your external appear¬ 
ance, the moft detcftable of all creatures. And with re¬ 
gard to your internal frame, filled with all the evil difpofi- 
tions and malignant paffions of mankind, you w'ould be the 
moft miferable of beings, living in a continued Hate of in¬ 
ternal vexation, and of hatred and warfare with each olLc r. 

“ On the other hand, I will fhow another pidure of an 
animal endowed with a rational foul, and ading uniformly 
up to the didates of right reafon-. Here you n ay fee col- 
leded all the virtues, all the great qualities, which dignify 
msin’s nature, and conflitute thehappinefs of his life. What 
is the natural inference to be drawn from thefe two different 
reprefentations ? Is it not evidently a leffon to mankind, 
warning them not to fuffer the animal part to be predomi¬ 
nant in them, left they refemble the vile Yahoo, and fall into 
vice and mifery ; but to emulate the noble and generous 
Hobyhnhnm, by cultivating the rational faculty to the up- 
moft; which will lead them to a life of virtue and happi- 
nefs.” 

Such may have been the authors intention ; but it is not 
fiifficiently obvioris to produce the proper effed, and is in¬ 
deed hardly confident with that incapability under which 
he reprefents the Yahoos of ever acquiring, by any culture, 
the virtues of the noble Houyhnhnms. 

With refped to his religion, it is a fad unqueftionable, 
that while the power of fpeeih remained, he continued cori- 
ftant in the performance of his private devotions ; and in 
proportion as his memory failed, they were gradually fhort- 
6 ned, till at laft he could only repeat fhe Lord's prayer, 
which he continhed to do till the power of utterance for 
bver ceafed. Such a habit as this could not have been form¬ 
ed but by a naan deeply impreffed with a convidion of the 
truth and importance of revelation. 

The moft inexcufable part of Swift’s condud is his treat-’ 
ment of Stella and Vaneffa, for which no proper apology 
can be made, and which the vain attempts of his friends 
have or.ly tended to aggravate. One attributes his fin- 
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owl/t, gular conduA to a peculiarity in his conftitution; but if 
• '-vimming. b e knew that he was incapable of fulfilling the duties of the 
iparried Hate, how came he to tie one of the ladies to hrmfelf 
by the marriage ceremony, and in the moll explicit terms 
to declare his p.ifiion to the other ? And what are we to 
think of the fenlibdity of a man who, llrongty attached as he 
feems to have beer, to both, could without fpeaktng, fling 
a paper on the table of the one, which “ proved (as our au¬ 
thor expreffes it) her death-warrant,” and could .throw the 
other, his beloved Stella, in her lall illnefs, into unfpeakable 
agonies, and “ never fee her more, for only adjuring him, 
by their triendlhip, to let her have the fatisfadtion of dying 
atleaft, though fhe had not lived his acknowledged wife 
Another apologiii iqlinuates, upon fonaething like evidence,, 
that Stella bore a fon to Swift, and yet labours to excufe 
him for not declaring her his wife, becaufe Ihe had agreed 
at the marriage that it lhould remain a lecret from ail the 
world unlefs the difeovery lhould be called for by urgent ne- 
etjjlty s but what could be meant by. the term urgent necejjity 
unlefs it alluded to the.birth of children, he coi-.feifes tbat 
it would be hard to fay. The truth we believe to be what 
has been faid by Johnfon, that the man whom, Stella had 
the misfortune to love was for.d of Angularity, and delirous 
to make a mode of happinefs for hirofelf, different from the 
general epurfe of tilings and the order of Providence; he 
Wiilied for all the pledures of perfedt friendlhip, without 
the uneaftneis of conjugal redraint. But with this Hate poor 
Steila was not fatisiied : lue never was treated as a wife, 
and to the'world lhe had the appearance of a miihefs. She 
lived fullenly on, hoping.that in time he would own and re¬ 
ceive her. This, we believe, he offered at lall to do, but 
not till the change of Ins manners and the deprivation of 
his mind made her tell him, that “ it. was too late.” 

The natural acrimony ot Swift’s temper had been iricrca- 
fed by repeated difappointments.. This gave a- fplenetic 
tinflure to his w.kings,, and amidft the duties or private 
and domeftic life it too frequently appeared to lhade the 
lullre of his more eminent virtues.—The dean hath been ac- 
.cufed of avarice, hnt with the fame truth as he. hath been- 
accufed of infidelity. In.detached views, no man was more 
liable to be mitiaxen. Even, his genius and good ienie 
might be questioned, it we were only to read fume paffages. 
of: his writings. To judge iairly and pronounce julliy of 
him as a man and as an author, we lhould examine the uni¬ 
form tenor of his difp >litn a and conduA, and the general 
nature and defign of h:s productions. In the latter he will 
appear great, and in the burner good ; notwithllanding the 
puns and puerilities of the one, and the abfurdjties and in- 
confiftencies of the other-.. 


body, it will always move towards that fide where there is Swimntitfj 
the leaft refiftance. Thus, if a perfon Handing in a boat ^^ r>l 
pufhes with a pole againft the fide or any other part of the 
vefTcl in wh ch he Hands, no motion will enfue ; for as much 
as he preffes in one direction with the pole, juH fo much 
does the adtion of his- feet, on which the preffure of the 
pole mud ultimately reH, pufli the veffel the other way: 
but if, inltead of the fide of the veffel, he pufhes the pole 
agamit the (hore, then only one force adts upon it, namely,, 
that of the feet ; which being refified only by the fluid 
water, the boat begins to move from the lhore. Now the. 
very fame thing takes place in fwimming, whether the ani¬ 
mal be men, quadruped, bird or fi 1. If we consider the 
matter Amply, we may fuppofean animal in fuch a firuation 
that it could not poffibly fwim ; thus if we cut off the fins, 
and. tail of a fifli, it w ill indeed float in confequence of be- 
ing fpecifically lighter than the water, but cannot make any 
progreffive motion, or at leaff but very little, in confequence 
of wriggling its body ; but if we allow it to keep any of its 
fins, by linking them againft the water many diiedlio i, the 
body moves the contrar\ way, juft as a b^a moves the con¬ 
trary way to that in which the oars flrike the water. It is 
true that as the boat is bur partly immerged in the w'ater, 
the refiftance is comparatively leis than when a frog or even 
any other quadruped fwim. jbut a b at c uld certainly be; 
rowed with oars tho’ it wrs lot illy immerged in water, only 
with lefs velocity than when it" is nor. When a man fwims, 
he in like manner ftnkes the water with his hands, aims,, 
and feet; ill conlequence ot which the body m'ves in a di- 
redtiqn contrary to die ftroke. Upon this principle, and., 
on this only, a man may either, afce.id, deicend, or move ob¬ 
liquely, in any polfible direction m 'hr water One would 
think.indeed; that as the ftrengtb of a man’s irms and legs 
is but final,, he could make but very little ■,* ay by any . 
ftroke he could, g’vs die ware", confufiring the fluidity of 
that element. Neverthelefs it is incredible udiat expert 
fwimmers will perfoim in this way; of which Mi Fortier 
gives a moft remarkable inltance in the inhabitants of Oca- 
i.eite ; whofe agility, lie tells us, was luch, that when a 
nail was thrown overboard, they would jump after it into 
the fea, and never tail to catch it before it came to the 
bottom. 

. As to the pradfice of fwimming, there are but few direc¬ 
tions-which can be given._ The great ohilacle is the natu¬ 
ral dread which people nave of being drowned ; and this it 
is impoffible to overcome by any thing but accuftoming 
ourfelves to go into the water. With regard to the real-, 
danger of being drowned, it is but little; and on innumer¬ 
able occaf10ns .1i lies „end: ly from the te ror abovemention- 


Swi ft, in, ornithology. . See Hi&undo. 

SWIMMIliG, the art. of fufpendmg one’s felf on water, 
and at the fame time making a progreffi . e motion thro’ it. 
Swimming As fwimming is not natural to man, it is evident that at, 
not natural 16me period it mull have t en unknown among the human 
to man. race-, Nevethehfs there are no accounts of its origin to 
b's found in the hjilory of any. nation ; nor are there, any 
nations fo barbarous but t .tat Uie art of fwimming is known 
among them, and that in greater per.edtion than among ci¬ 
vilized people. It is piobable, therefore, that the art, 
though not abfolutely natural, will always be acquired by 
people in .a. favage Hate; ir .m imitating the brute animals, 
moll of whom fwim naturally. lanced, fo much does th s. 
appear to be the cafe, thu very expert iwimmers have re¬ 
commended it to th fe who wilh.ed ft - learn ’he art, to keep 
fome frogs in a tub of.water c niuntiy,betide them, and to 
* imitate, the motions by which they move th;that element.. 
Bependson-u q-gg theory, of-fwimming depends upon, one very lim- 

yriaciple $ naisely, is applied to any 


ed, as will appear from the following obfervations by Dodtor 
Franklin. ^ . 

“1ft, That though the legs, arms, and head, of a human oblerva- . 
body, being folid,parts, are Jpecificaliy fomewhat heavier tion--byTr 
than frelh water, yet the trunk, particularly the upper part, Franklins,, 
from, its boll >wneis, is,fo much lighter than water, as that 
the whole of the bony, taken together, is too light to fink 
wholly under water, but fome part will remain above until 
.the ltmgs become filled with water 5 which happens from . 
drawing water into.them inftead of air, when a perfon in the 
fright attempts breathing while the mouth and- nollrils are 
under w ter. 

, “ ?.-lly, That the legs and arms are fpecifically lighter 

than fait water, and will be fi imported by it ; fo that a hu¬ 
man body would not fink in fait water though the lungs . 
weie filled as above, but from the greater fpecific gravity 
of the head. 

“ 3dly, That therefore a perfon throwing himfelf on his 
back in fait water, and extending his arms, may eafxly He 

fo- 
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£ dimming fo as to keep his mouth and noftrils free for breathing.; and and 
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by a fmall motion of his hands may prevent turning, if he 
ihoukl perceive any tendency to it. 

“ 4thly, That in frefe water, if a man throws himfelf on 
his back near the finface, he cannot long continue in that 
iituation, but- by a proper aflion of his hands on the water. 
If he ufes no Inch adicr.,- the legs and lower part of the 
body will gradually fink till, he comes into an. unright pofi¬ 
tion ; m which he will continue fufpended, the hollow of 
the breaft keeping the head uppermofi. 

“ 5thly, But it in this ereff pofition the head is kept up¬ 
tight above the fhoulders, as when we Hand on the ground, 
the i-mmerfion Will, by the weight of that part of the bead 
that is out of the water, reach above the mouth and nofirils, 
perhaps a little above the eyes, fo tfa.-.t a man cannot long 
remain fufpended in water with his head in that politioil. 

“ 6thly, The body continued fufpended as before, and 
upright, if the head be leaned quite back, fo that the face 
looks upwards, all the back part of the head being then 
under water, and its weight confequtntly in a great meaiure 
fupported by it,, the face will remain above water quite free 
for breathing, will rife an inch higher every inlpiration, and 
fink as much every expiration, but neyer fo low as that the 
water may come over the nioutH. 

“ ythly. If therefore a perfon unacquainted with fwim- 
ming, and falling accidentally into the water, could have 
pretence of mind iuftieient to avoid ftruggling and plunging, 
and to let the body take' this natural pofition, he might con¬ 
tinue long fate irom drowning, till perhaps help would 
come; for as to the clothes, their additional weight while 
irUmerfed is very inconfiderable, the water fupporting it; 
though when he comes out of die water-, he would find 
4 them very heavy indeed.” 

His method The method o; learning to fwim is as follows: The per- 

of learning p on mult Walk into water fo deep that it will reach to the 
to fwim, pit. , s then to lie down gently, oil the belly, keep¬ 

ing the head and neck perfectly upright, the breaft advan¬ 
cing forward, the thorax'inflated, and the back bent; then 
withdrawing the legs from the bottom, and firetching them 
out, Itrike the' arms forwards in iinilbn with the legs. 
Swimming on the back is fomewhat fimilar to that on die 
belly; but with this difference, that although the legs are 
employed to move the body forwards, the arms; are gene¬ 
rally unemployed, and the progreffive motion is derived from 
the movement of the legs: In diving, a perfon mult clofe 
Ins hands together, and, preffmg his chin upon his bread, 
make an exeitb n to bend with fbree forwards. While m 
that pofition,-he rmtfi; continue to move with.rapidity under 
the fin face; and whenever he choofes to return to his for¬ 
mer iituation, he lifts nothing to do but bend back-his head, 
and he will immediately return to the for face. 

It is very common tor novices in the art of fwiramingtO' 
make ufe of corks or bladders 1 to affrft in keeping the body 
above water. S"/me have uttferly condemned the ufe of 
theie; however, Dr Franklin allows that they 'nfay be cf 
ftrviee for ;upporting thfe body while one is'learhiftg What 
is- called the Jlrcle, cr that mantlet c f‘ drawing in and (tli¬ 
king out .he hanus and feet that is neceffary to produce 
progreffive motion. “ But (fays he) you will be no fwim- 
mer till you can place confidence in the power of the water 
to fikpport you : 1 w .ukl therefore 2<iv5fe the acquiring thaet- 
conhdence in t:.e ftrft place,- efpecially as I h'ave kntwh fe- 
vtral wi o,. by a little of the prbflice neceffary for that pWr. 
piofe, have niieniibly acquiied the firoke, taught as it Werb 
j by nature. 

Andofac- “ The praflice 1 mean is this: Choofirig 'a place where' 
ti e water oetpejs gradually, vaffi coolly into it till it is 


right or 
left. 
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throw an egg into the water, between you and the t 

fhore ; it will fink to the bottom, arid be eafily feen there, 
if the Water is clear. It muff lie in the water fo deep as 
that you cadnot reach it to fake it up but by diving for it. 

To encourage yourftlf in order to do this, reflect that your 
progrefs will be from deeper to (hallower water; and that 
at any time you may, by bringing your legs under you, and. 
ftandi'ng on the Bottom, raife your head far above the wi. 
ter: then plunge under it with your' eyes operi, thfowing 
yburfelf cowards the egg, and endeaveuring, by the adion 
of your hands’and feet againft the watef, to get forward till 
withhv reach of it. In this attempt you will find that- the 
Water buoys ytou up-agaiiift' your inclination ; that it is not 
fo eafy a thing, to fink as- you imagined ; that you cannot 
but by adive force get down to the egg Thus you feel- 
the power of the water to fiipport you, and learn to con¬ 
fide in that power ; while your endeavours to overcome it, 
and to leach the egg, teach you the manner of adirig on , 
the water with your feet and hands ; which adion is after¬ 
wards ufed in fwimraing. to fupport your head higher above 
water, or to go forward through it.” . 6 ■_ 

As fwimming is a healthy exereffie and a pleafant amufe* ' 

menr, and as a dexterity in it may frequently put it in a 
man’s power to fave his own life and the lives of his feliow- cxcrc ^h. 
creatures, perhaps of his dear eft friends, it Can neither be 
ufelefs nor uninterelting to confider a few of the evolutions 1 - 
which a fwimmer mutt be mafter of, that he may move in 
any diredion without difficulty, without danger, and wi.fl¬ 
out being unnecelfarily fatigued. 7 

There.are feveral different ways of turning one’s felfi in ^ ow ta 
fwimming.. You may do it in this way : Turn the palm of tu ™ t0 t ^ a 
the right hand outwards, extend the armf in the fame man- ; 
ner, and make- a contrary movement with the left hand and 
left arm; then, by a gradual motion, incline your head ahd 
whole' body to the left fide, and the'evolution will be fitiilh- 
ed. , Theie is another way which is-eafier ft li: Be'nd your • 
head and body toward that fide to'which yotr are'g ang to 
turn. .. If you wilh to turn to the left, incline the thumb , 
and the right hand towaid the'bottom, bind the fingers cf 
the right hand, ftretch it out, and ufe it for driving away 
the water fidewife, or, which is- the lame thing, for pnfhir-g 
yourfelf the contrary way, At the'fame timf, with your 
left hand, the fi‘gers being clofe, pulh the water behind I- 
you, and all at once turn your body and your face to the 
left, and the manoeuvre will be accomplifhed. If you Wife' 
to turn to the right, you mull do with your right hand: 
what you did Wife your left, and with your left. w'Haf you : 
did with yrtur right. You .moll be careful when turning 
yburfelf never to tlrfetch out your leg^, and be fure‘ that the 
water be ro deep that ybu- be in no danger of hatting your¬ 
felf. §, 

When you are fwimrfitngon your belly, and wife to turn How to 
on your back, draw your feet in quickly, and throw them turn irom 
before you ; ftretch out your hands behind you, arid keep the bcll t ta "’ 
your body firm and fteady. When you wife .to turn from tlle baL!i ‘ 
fwimming on your back, fold'ynur feet at once under your 
body as if'you were throwing 1 them to the bottom', and at 
the fame imtant dart your body forwards, that you may fall 
upon your belly. p 

In fwimming, the eyes ought to be turned towards hea- T]iee yc s - 
ven. This is am oft inapt a feint rule, and td the negled of to 
it'many'of the accidents which beta! fwirnrh- is are’owing, ' 

For when they bend- theii eye’s dnwrfwa os’, they inienfibly heaven- 
bend their head too, and tiros the mouth-being too deep in 
the Water, may adthTfea- quantity of it in breathing ; betides, 
tlie moie the boUy is liretche'd, it covers’a 1 greater p.irof* 
the furface of the'Water,andconfequeiitly its ip.cifte'grsvfey 


up to your breaft ; then turn round your face to the fhore,kfs, Any perfon who will make the experiment wifi-fin 





10 

How to 
fwim on 
the back, 


It 

And ad¬ 
vance for¬ 
wards. 


*4 

How to 
fwim on 
one fide. 


.. *3 

How to 
swim on 
the belly 
without 
the afiift- 
ance of the 
hands. 


14 

How to 
fwim with 
the hands 
joined. 


I S 

With the 
•hands ele¬ 
vated. 


s w r C 246 

it impoffible to dive while he keeps his head ereft and his 
eyes fixed on the heavens (a). 

The eafielt pofture in fwimming is lying on the back. 
When you wilh to fwim in this pofture, lay yourfelf foftly 
on yout back, and raife your breaft to the furface of the 
water, keeping your body extended in. the fame line. Put 
yoUr hands ealily over the upper part of your thighs, and 
throw out your legs and draw then in alternately, keeping 
them within two feet of the furface. In this way you may 
advance in any direftion you pleafe. You may perhaps not 
like having fo much of vour head underwater; there is, 
however, no way of fwimming fo e<fty, fi> fafe, and fo little 
fatiguing. If you wilh to fwim with great rapidity, you 
may ufe.your arms as well as your feet; and you will find 
this the eafteft way of, breaking the force-of the waves. 

, .In lwimmir g on the back, one may advance forward as 
well.as backward. For. this purpofe the body mutt be kept 
ftraight and extended-; the breaft inflated, fo that the h ft- 
low of the back may aflume a femicir.cular form. The 
hands muft recline over the upper parts of the th.ghs It 
is alfo neceftary to raite the legs one alter another, and draw 
them in ftrongl/ towards the hams, and then leave them 
fufpended in the water. This way of fwimming is not only 
pleafant, but may ferve to reft you when fatigued. 

When you aie tired with fwimming on your back and 
belly, you may fwim on one lide» When you wilh to do 
this, link a lit’ le your left fide and raife your right ; you 
will immediately find yourfelf on your lett ode. Move 
then your left hand without either railing or linking it; 
you have only to ftretch it and draw it back, as in a ftraight 
line, on the furface of the water. Independent of the plea- 
fure which this kind of motion will give you, you will have 
the fatisfaftion of feeing both fides of the river. 

It is polfible to fwim on the belly without the afijftance 
of the hands. Tor this purpofe you muft keep yoilr breaft 
erect, yoer neck ftraight, and fix your hands behind your 
head, or upon your back, while you move forward by em¬ 
ploying your feet. This way is not without its advan¬ 
tages. It is an excellent refource when the arms are feized 
with a cramp, or with any indifpofition which makes it 
painful to exert them. This in fome cafes may be prefer¬ 
able to fwimming on the back ; for while in that attitude, 
one cannot fee before them without turning every inftant- 
If one of your legs be feized with a cramp, take hold of it 
with the hand oppofite to it, and uie the other hand and leg 
to advance or fupport yourfelf. 

A very ancient and graceful mode of fwimming, is that 
of fwimming with the hands joined. When you wilh to 
put this in practice, join your hands, keeping the thumbs 
and fingers towards heaven, fo that they may appear above 
the water; then draw them back and pufti them forwards 
alternately from your breaft. This method of fwimming 
may be ufeful in feveral circumftances, but above all if you 
are entangled with grafs or weeds. Your hailds will then 
open a palfage for you. 

As a perfon may fometimes have occafion to carry fome- 
thing in his hand in fwimming, which he is anxious to pre- 
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ferve from the water, he may fwim eafily with one hand 
and hold a parcel in the other, as Csefar f«am with his 
Commentaries at Alexandria; or one may fwim with both 
hands elevated. To perform this well, the fwimmer muft 
raife his breaft, and keep it as much inflated as he. can, at 
the fame time that he fupports the arms above the water. 
It mult not be concealed, that this method of fwimming is 
attended with fome danger to one who is not dexterous" at 
the art; for if one fhould impiudently draw in his breaft, 
when his arms are rafted, he would immediately fmk to the 
bottom. 

Every one knows that when a man plunges into the 
water, and when he has reached the bottom, he has nothing 
" do but t ■ give a Ihuft ftroke with his foot againft the 

but 
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ground, in order t" rife ; but an experienced fwimmer, if 
he mules, the ground, has recourfe to another exped ent, 
which is von p-e- y, and which has not been confidered 
whh iuffi, iei.t att-nti-m. We fupp fe him at a considerable 
dep'h, whip,he perceives tiin.f he cannot reach the bottom,. 
In loch, a cafe, he tirft, pu s .h's hands before his face, at 
thp height ot Ins forehead, with the pa-'ms turned outwardly ; 
then holding the f ie put of hi- arm vertically, he m kes 
them move backwards and forwards from right to left ; 
that is to fay, thefe two parts of.his arm-, hiving the el¬ 
bow as a kind of pivot, deferibe very quickly, both the 
Lands being open, and the fingers joined, two frnall por¬ 
tions f a circle before the forehead, as if he would make 
the water ret re, which he in fad does ; and from thefe 
ftrokes given to the water, .here refults an oblique force, one 
part of which carries the fwimmei upwards. 

There ate many artificial methods, of fupporting one’s 
felf in water, but we have not room to deferibe them.—- 
Thofe who wifh .0 fee a lull account of them may confult 
the Encyclopedic Mtfhadique* 

Swimming of Fijh. A great proportion of the inhabi¬ 
tants of the waters have an air-bladder, by which they poife, 
themfelves. Their movements chiefly depend upon their 
tail. See Comparative Anatomy, n° 147, 155; and 
Ichthyology, n° 3. 

SWINDLER, a word Which has been lately adopted 
into the Englilh language, derived from the Ge.rn^n word 
fbwindel, “ to cheats” Swindling has now become fo com¬ 
mon in feveral o: the great towns of this country, that it is 
unfortunately too well known t<? require any defeription. 

SWINE, in zoology. See Sus. 

SwiNE-Stone. See Spine-SroNE. 

SWINGING, a kind of exercife ftrongly recommended 
to perfons in confumption by fome phyficians, and difap- 
proved of by others. See Medicine, p. 224. 

SWING-tree of a waggon, is the bar fattened acrofs 
the fore-guide, to which the traces of the horfes are fatt¬ 
ened. 

SmNG-tVbeel, in a royal pendulum, that wheel which 
drives the pendulum. In a watch or balance clock it is 
called the crown-wheel. 

SWINGLE, in the fire-works in England, the wooden 
fpoke which is fixed to the barrel that draws the wire, and 

which, 
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(a) An interefting queftion occurs here, which deferves- to be confidered. Since 'he body, when fpread upon the fur- 
■fc.ee, can be fupported with fo little exertion, and frequently without any at all, as in fwimming on the back, how comes 
it to pafs that a perfon when drowned finks and frequently rifes. again fome lime afterwards ? The reafon is this: In the 
aft of drowning, the lungs are filled with water, and confequently the body, being fpecifically heavier, finks. It is well 
known that the human body contains a great quantity of air: this air is at firft compreffed by the water ; and while this 
is the cafe the body remains at the bottom : but asfoon as the air by its elafticity endeavours to difengage itielf from the 
compreffion, the body is fwelled and expanded* becomes fpecifically lighter than the water, and confequently rifes td 
4 he tqp- - , „ 
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Switz, which, by its being forced back by the cogs of the wheel, is 
Switzer- t jj e occafion of the force with which the barrel is pu led. 

^land. ^ SWITZ, or Sc h w eits, the capital of one of the cantons 
of Switzerland, to which it gives name, feated on the eaftiide 
of the lake Lucern, in N. Lat. 46. 55. E. Long. 8. 30. 

SWITZERLAND, or Swisserland, is bounded on the 
north by Swabia ; on the eaft by Tirol; on the fouth by 
Savoy and the Milanefe ; and on the weft by France, being 
about 260 miles long and 100 broad. It is divided ipto 13 
can tom, viz. Berne, Zurich, Schaffhaufen, Bofil, Lucerne^ Un¬ 
der walden, Uri , Switz, Friburg, Zug, Soleure, Glaris , and 
ylppenzel. See thefe articles. 

The Swifs were anciently called He/vetii ; and being fub- 
dued by the Romans, they continued in fubjeftion to that 
power till the empire declined, when they became a part of 
the kingdom of Burgundy. After that they fell under the 
dominion of the Franks, then of the German- ; but being 
opprefled by the latter, they threw off the yoke, and eredl- 
ed feveral ftates and republics, which, at the treaty of Weft- 
phalia in 1648, were recognized as free and independent. 
The cantons of Switz, Uri, and Underwalden, having, as ear¬ 
ly as the year 1308, entered into a confederacy in the can¬ 
ton of Switz, and having alfo obtained their fii II vidtory, in 
1315, over Leopold archduke of Auftria in the fame can¬ 
ton, its name was given to the whole confederacy, which it 
ftill retains. The other cantons fucceffiveiy acceded to this 
aifociation, but fome of them not until upwards of 100 
years after. With refpedl to the government and conftitu- 
tion of thefe cantons, fome of them are ariftocracies and 
fome democracies. In the former, both the legiflative and 
executive power is lodged in the burghers or citizens of 
the capital ot each canton ; and of thefe there are feven, 
viz. Zurich, Berne, Bafil, Friburg, Soleure, and Schaff¬ 
haufen; an account of the mod important of which may be 
feen under their refpeftive names. In the others, the legif¬ 
lative power is lodged in the whole body of the peopie ; 
and every male above 16, whether mafter or fetvant, has a 
vote in making laws and in the choice of mi'giftrates. For 
what concerns the whole Helvetic body, tbeie are diets or¬ 
dinary and extraordinary : the former are held annually, and 
the others upon particular emergencies ; and both are fum- 
moned by the city of Zurich, which appoints the time and 
place of their meetings. Beildes the general diets fince the 
Reformation, there have been particular diets of the two 
religions, at which all public affairs of confequence that re¬ 
gard the two panics are treated feparately; for though a 
l'enl'e of their common intereft obliges them to ftudy to 
maintain the L ague and union, yet it is certain, that the 
mutual confidence between the cantons is in fome meafure 
loft through the zeal of each party for their particular opi¬ 
nions, efpei-ially of the Roman Catholics. The annual ge¬ 
neral diets are held always at Frauenfeid or Baden, princi- 
pu.ly to regulate the affairs of the common bailiages. Lu¬ 
cent takes the le id of the Roman Catholic cantons, being 
the moll po werful of that denomination ; but Zurich, tho* 
lei’s powerful than that of Berne, takes the precedence of all 
‘ the other cantoris, both Proteftant and Popiftt. Thefe can* 

tons do not make one commonwealth, but are fo many in¬ 
dependent ftates, united together by ftri (3 alliances tor their 
mutual defence. The extraordinary diets or congreffes are 
held at AlJi-rf. Each canton ufu.lly deputes two envoys 
both to the ordinaly and extraordinary, to which alfo the 
abbot and the tow n of St Gail, and ti e town of Bie , lend 
rcptefei tanves as all.es. Totbe 13 cantons belong :n com¬ 
mon 21 ba.liages, two towns, and two lord (hips. The al¬ 
lies, or incorporated places a they tire called, are the ab tot 
and town of Sr Gall, the three G i 11 league.-, the repub¬ 
lic of the Valais, the towns tf MuL.boifsa and 13 .el, the 
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principality of Neuenbe r g or Neufchatel, Geneva, and the Svitrvr- 
bilhop of Baft!. Of thefe the abbot and town of St Gall, ^‘4^, 
and the town of Biel, are regarded as members of the Hel¬ 
vetic body, but the reft only as allies. 

As to the air, foil, and produce of Switzerland, that part 
of the canton ot Berne to the eaft of the lake of Geneva, to¬ 
gether with the cantons of Uri, Switz, Underwalden, Claris, 
Appenzel, and part of the canton of Lucern, conlift of uu- 
pendous mountains, whofe tops ate faid to be from 9C00 to 
12,000 feet above the level of the fea, confifting of craggy 
inacceffible rocks, of which fome are quite bare, while others 
are always covered with ice and fnow. Among the rrioun- 
tains are many excellent medicinal and other lprings, cold 
and warm baths, water-fails, craggy precipices, deep narrow- 
valleys, and caverns. They yield alfo a great variety ot 
herbs, thickets^ and bufhes, in the upper parts ; and in the 
lower, rich pastures and woods. The higheft are thofe ill 
the canton of Uri. Many of the valleys are covered with 
lakes, or watered by brooks and livers. In fome of them 
are towns, villages, woods, vineyards, and corn-lands. Both 
on the mountains and in the valleys the air is extremely 
cold in winter ; but in fummer it is very pleafant, cool, and 
relrelhing on the former, but exceflively hot in the latter- 
Sometimes it is winter on the north fide of a mountain when, 
it is fummer on the other ; nay, flowers may be gathered 
fometimes with one hand, and fnow with the other. Pro¬ 
digious maffes of ice and l’now often fall from them in 
winter, and do a great deal of damage (fee Glacier) ; and 
moft of the ftreams and rivers take their rife from the thaw¬ 
ing of the ice and fnow on their Tides and tops. From the 
rifing or dt Lending of the clouds, with which they are com¬ 
monly enveloped, tire inhabitants can, for the moft parr, 
pretty exadfly foretel the changes of the weather ; fo that;, 
they ferve them inftead of weathcr-glaffes. The other and 
lower parts of Switzerland are veiy pleafant and fertile, 
being diverfified with vineyards, corn-fields, meadows, and 
pailure-grounds. The mountains in thefe are but mole-hills 
in cemparifon of the others : there is neither fnow nor ice on 
them in fummer ; and they frequently afford not only good 
pafturage, but arable ground. Many petrifadions are found 
both among thefe and the others, with a variety of foffils. 

The fands of the rivers yield gold-duft, particularly thofe oF 
the Rhine, the Emmet, and the Aar, the Reufs, the Arve* 
and the Inn. The metals of this country being general¬ 
ly found to be brittle, the only mines that are worked are, 
a few iron ones. In the lower par-s of Switzerland they 
fow tye, oats, barley, fpelt, flax, and hemp. Wines of va¬ 
rious forts are alfo produced in fome of them, with a varie¬ 
ty i f fruits. Of wood fur fuel and other ufes there is ge¬ 
nerally plenty ; in fome places, however, they are obliged, 
to burn fheeps dung, and in others a kind of heath and fmall 
ihiub-. In the valleys they cultivate faffron with fucceL. 

The Switzers derive their principal- fubfiftence from their 
flocks and herds of cattle, which in fummer graze upon the 
mountains. Their cheefe is much elleemed, efpecially that 
o; Berne and Griers in the canton of Friburg. Gre,.t num ¬ 
bers of hoifes are all’o bred here, and bought up for the 
French cavaliy. Belidcs the abovementioned rivers, the 
Rhone and the Tefin have their Lurces in this country,. 

The lakes are very numerous; but the chief are thofe tf 
Geneva, Neufchatel, Biel* Zurich, Thun, B.ien, Conftance, 
and Lucern. Both rivers and lakes abound wit fifh, and. 
afford a che. p water-carri.-g% Sv, tzerlard is not fo popu¬ 
lous as many other c> untr es in Europe ; and the Popifh can- 
tons lefs fo than the Proteftair. The total number of the 
inhabitants is computed at two millions.. 

The language generally l’poken heie is the German, in 
which alfo all public affairs are tranfa&ed but in thofe 

pai is- 
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P'As of the country thst border on Italy or France, a cor- 
**J-‘l~**s rt, r c French or Italian prevails. The two predominant re¬ 
ligions are Calvinifm and Popery. Of the former are the 
cantons of Zurich and Berne, the town of S' Gall, Geneva, 
Muhlhaufen, and Biel, the principality of Neufchatel, the 
greater part of Bafil, Cclnffhaufen, the country of the Gri- 
fbns, the Thurgau, Toggenburg, Glaris, and the Rhine val¬ 
ley; the frontiers of Appenzel, with a fmall part of Solo- 
ihtirn, and fome p’aees in the countries of Baden and Sar- 
gans. The reft of the-Swifs cantons, allies and dependents, 
are Popilh. For the education of youth there is an univer- 
fity at Bafil, and academies at Zurich, Berne, Laufanne, 
and Geneva, befides gymnafiums and fcholas illuftres, both 
in the Popilh and Proteftant cantons. There are alf< focie- 
ties among them for the improvement of the German lan¬ 
guage and the feiences. 

The principal manufadlures are fnuff and tobacco, linen 
of feveral forts, lace, thread, lrlk, and worfted dockings, 
•neckcloths, cotton fluffs, gloves, handkerchiefs, filks of leve- 
ral forts, gold and filver brocades, a variety of woollen manu¬ 
factures, hats, paper, leather of all forts, earthen wares, por¬ 
celain, toys, watches, clocks, and other hardwares, &c. 
The trade'of Switzerland is greatly promoted by many na¬ 
vigable lakes and rivers. In fome of the above mant f nftures, 
-and in cheefe, butter, Iheep, horfes, black cattle, h’mes, and 
fltins, the exports are confiderable ; and as the imporis are 
chiefly grain and fait, with fome American and Afiaticgoods, 
there is probably a large balance in their favour. In fome 
parts of Switzerland drefs is reftrained by fumptuary laws. 

The public revenues are in general very inconfiderable, 
arifing chiefly from the ufual regalia, appropriated every¬ 
where to the fovereign, the demefnes, and public granaries, 
voluntary contributions, the fale of fait, and a land-tax ; in 
the Proteftant cantons, from the church-lands alfo that were 
-4 sized at the Reformation. Except in Zorich, Berne, Bafil, 
and Sffiafthaulen, where the people are m re induftrions,^ 
have a greater trade, and are richer than in the others, they 
defray the ordinary charges, and that is all. 

The cantons never keep any Handing troops, except for a 
few garrifons; but their militia is reckoned to be the belt 
regulated of any in Europe. Every male from 16 to 60 is 
enrolled, and about one third of them regimented. They 
muft all provide themfelves with arms, cloathing, andaccou- 
■ trements, and appear on the (fated days for exercife ; and the 
feveral cantons and diftri&s muft be furniflied with a fuffici- 
er.t train cf artillery, and all the other implements of war. 
The Switzers of the feveral cantons are allowed to engage 
•in the fervice of luch foreign princes and dates as are in alli¬ 
ance with thofe cantons, or w ith whom they have made a pre¬ 
vious agreement. Such ftates, paying an annual fubfidy to the 
refpedlive cantons, are allowed to make levies. Every man 
-er.lifis voluntarily, and for what number of years he pleafes ; 
at the expiration cf which he is at liberty to return 
home. A great many thus always returning from foreign 
fervice, Switzerland is never unprovided’ with able and ex¬ 
perienced officers and foldiers. With refpedt to their cha- 
vrafter, they ate a brave, horeft, hofpitable, hardy people ; 
very true to their engagements, friendly, and humane. In 
-fhort, there is not a people in Europe whofe national cha- 
rafter is better. In their perfons they are generally tall, 
robuft, and well-made ; but their complexions are none of 
the beft, and thofe that live in the neighbourhood of the 
mountains are fubjedt to wens. The women are faid to be 
generally handfome and well-ffiaped, fenfible and modeft, yet 
frank, eafy, and agreeable in converfation. Few of the 
peafkntsare m.iferably poor ; many of them are rich, efpe- 
ctally in the Proteftant cantons* and that of Berne in parti¬ 
cular. 


SWIVELS, a kind of ring made to turn round in a Swivels 
ftaple, or other ring. Thefe are ufed when a (hip lies at I! 
her moorings ; alfo in tedders for cattle, that they may s y ti(:[lhl! 7v 
turn round without unwarping the tedder. 

Sirirsi Cannon, is a fmall piece of artillery belonging to 
a (hip of war, which carries a {hot of half a pound, and is 
fixed in a focket on the top of the fliip’s fide, ftern, or bow, 
and alfo in her tops. The trunnions of this piece are con¬ 
tained in a fort of iron crotch, of which the lower end ter- 
•minatesin a cylindrical pivot retting in the focket, fo as to 
fupporc the weight of the cannon. The focket is bored in 
a itrong piece of oak, reinforced with iron hoops, in order 
to enable it to luftain the recoil. By means of this frame, 
which is called the nuivel, -nd an iron handle on it> caf. 
cable, the gun may be diredled by the hand to any objeft. 

•It is therefore very necefla- y in the tops, particularly when 
loaded with mniket balls, to fire down on the upper decks 
of the adverfiry in aftion. 

SWOONING. See Medicine, n° 274. 

SWORD, an offenfne weapon worn at the fide, and fer- 
ving either to cut or (tab. Its parts are, the hmdle, guard, 
and blade ; to which may be added the bow, fcabbard, pum¬ 
mel, & ■. 

Sword of State, which is borne before the king, lords, 
and governors of c un ies, cities, or boroughs, &c. For 
or b.t’ore the king, it ought 10 be carried upright; the iiilt 
as low as the bearer’s vvaift, the blade up between h>s eyes. 

F r or before a duke, the blade muft decline from 'he head, 
and be carried between the neck and the right fh .older- 
For or before an earl, the b ade is to be carried between the 
point 01 tile lhonlder and the elbow ; and for or before a ba- 
ron, the blade is to be b>rne in the bend of 'he arm. This 
ceiemonial iorm no lefs denoies the dignity of a governor 
than the coronet fet on his coat ot arms. 

S(f'ORD-F‘Jh.' See Xtphias 

SWORN brothers (fratres jurati), perfons who, by- 
mutual oath, covenanted to (hare each others fortune. For¬ 
merly, .in any notable expedition to invade and conquei an 
enemy’s country, it was the cuftom for the more eminent fol¬ 
diers to engage themfelves by reciprocal oaths to {hare the 
rewards of their fervice. This practice gave occafion to the 
proverb of fworn brothers or brethren in iniquity, becaufe of 
their dividing plunder and (poll. 

SYCAMORE- tree, in botany. See Acer. 

SYCOPHANT, an appellation given by the ancient A- 
tlienians to thofe who informed of the exportation of figs 
contrary to law ; and hence it is ftill ufed in general for all 
informers, parafites, flatterers, cheats, &c. 

SYDENHAM (Dr Thomas), an excellent Englifh phy- 
fician, was the ion of Willian Sydenham of Winford Eagle 
in Dorfetfhire, and was born there about the year 1624. 

He ftudied at Magdalen-hall, Oxford ; but lefc that univer- 
(ity when Oxf rd was garrifoned for king Charles I. and 
went to London; where, becoming acquainted with Dr 
Thomas Cox, an eminent phyfician, that gentleman perfua- 
ded him to apply himfelf to the ftudy of phyfic ; according¬ 
ly, after- the garrifen was delivered up to the parliament, 
he retired again to Magdalen-hall, entered on the ftudy of 
medicine, and in 1648 was created bachelor of phyfic. Soon 
after, he was made a iell-. w of All-S uls college, and conti¬ 
nued there feveral years : when, leaving the univerfity, he 
fettled at Weftminfter, became dodforof his faculty at Cam¬ 
bridge; grew famous for his practice ; and was the chief 
phyfician in London from the year 1660 to 1670 ; at which 
period he began to be difabled by the gout. He died in 
1689. His works are highly efteemed both at home and 
abroad. He was famous for his cool regimen in the fmall- 
pox; for gi-v-ing the bark after theparoxyfm in agues; and 
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S/deropoe- for his ufe of laudanum. He regulated his practice more 
cilus by his own obfervations and inquiries, than by the method 
. either of h is predeceffors or contemporaries. 

SYDEROPCECILIJS, in natural hiftory, the name of 
a (lone mentioned by the ancients. It was found in Ara- 
bia, and fcems to have obtained this name from its being 
fpotted with a ferruginous colour. The defcriptions of the 
ancients are, however, in this, as in many other inftances, 
too ihort to fuffer 11s to guefs what ftone they meant.— 
This might pcffibly be a granite with fpots of this peculiar 
colour. 

SYENE, an ancient city of Egypt, fituated, according to 
Mr Bruce, in north latitude 24 0 o' 45". Pliny and Strabo 
both fay that it lay diredly under the tropic of Cancer. 
Whether Mr Bruce’s authority be fufficient to overturn the 
evidence of Pliny and Strabo, we ihall leave to others to de¬ 
termine. 

Syene is remarkable for being the place where the firft 
attempt was made to meafure the circumference of the 
earth. This was done by Eratofthenes, whom Ptolemy 
Euergetes had invited from Athens to Alexandria. In 
this attempt two pofitions were affumed, viz. that Alexan¬ 
dria and Syene were exaflly 5000 ftadia diftant from each 
other, and that they were precifely under the fame meri¬ 
dian ; but both thefe are denied by Mr Brude, who has 
made many obfervations on the fubjelt, which our limits 
will not allow us to take notice of at prefent. He tells us, 
that there is at Afum an obelifk erefted by Ptolemy Euer¬ 
getes, the patron of Eratofthenes, without hieroglyphics, 
diredlly facing the fouth, with its top firft cut into a nar¬ 
row neck, then fpread out like a fan into a femicircular 
form, with pavements curioufly levelled to receive the fhade, 
and make the reparation of the true fhadow from the pe¬ 
numbra as diftindl as poffible. This is fuppofed by Mr 
Bruce to have been conftrulted with a defign to vary the 
experiment of Eratofthenes with a larger radius; and the 
inquiry concerning the dimenfions of the earth, in our au¬ 
thor’s opinion, was the occafion of many obelifks being 
eredted in this kingdom ; a demonllration of which is, that 
the figure of the top is varied ; being fometimes very Iharp, 
and fometimes a portion of a circle, in order to get rid of 
the great impediment arifing from the penumbra, which 
makes it difficult to determine the length of the fhadow 
with precifion. It is now called Affouan. 

SYLLA (Lucius Cornelius), was defcended from the il- 
luftrious family of the Scipios. His behaviour in his young¬ 
er years by no means correfponded with the excellent edu¬ 
cation which he had received. But debauchery, inftead of 
bringing along with it infamy and ruin, its ufual attendants, 
ferved only to increafe the wealth of this fortunate Roman ; 
for Nocopolis, a rich courtezan, whofe affedlions he had 
gained, left him heir to her great eftate.—He learned the 
art of war under Marius, whom he'attended to Numidia in 
quality of queftor. Though hitherto unaccuftomed to arms, 
he became in a fliort time the moil fkilful foldier in the ar¬ 
my, while by his polite and obliging behaviour he gained 
the love and efteem of every body. His courage and dex¬ 
terity contributed a great deal towards the fuccefs of the 
war ; it was his eloquence in particular that perfuaded Boc- 
chus to deliver up Jugurtha. He ferved afterwards in the 
focial war, where his aftions entirely cciipfed thofe of every 
other commander. As a reward for this conduit he was 
raifed to the praetorfhip. It is pretended by fome that 
Sylla purchafed this dignity ; and that when he threatened 
one day to make ufe of the powers of his office againft 
Strabo the father of Pompey, that Roman replied with a 
iinile, “ You are in the right to fay fo ; your office is cer¬ 
tainly \nurs, fince you purchafed it.” Be this as it may, 
Yol XYIII. 


after the conclufion of the focial war he was made conful, Y i: - ! 

and foon after declared general of the army which was to ' v 

be lent againft Mithridates king of Pontus. Marius, at 
that time the moll renowned oi the Roman generals, ex¬ 
pelled that the management of this war would have been 
committed to him, and was thereto) e much exafperated at 
the difappointment. The people were perfuaded by Ids in¬ 
trigues to reverfe the former decree, and fubftitute him in 

place of Sylla. Upon this he fent down officers to take 

the command of the army ; but Sylla by this time had 
gained over the foldiers ; who inftead of obeying the de¬ 
cree of the people, flew Marius’s officers, and intreat- 
ed Sylla to lead them inftantly to Rome. Accordingly 
he entered the city fword in hand flew Sulpicius the con¬ 
ful, obliged Marius to flee, new-modelled the law-, and ni¬ 
ter wards marched into the Eaft, and immediately laid hege 
to Athens; for that city, together with the reft of Greece, 
had fallen into the power of Mithridates. Pie wrote to 
the Amphydlions, who were aifembled at Delphi, to fend 
him all the gold which was depolited in the temple of A- 
polio, becaufe he flood in need of money ; promiiing, at the 
fame time, to reftore it again at the end of the war. When 
he received this treafure, he obferved, with an air of rail¬ 
lery, that he now no longer defpaired of vidlory, fince the 
gods themfelves furnifhed him with money to pay his troops. 
Famine foon obliged the Athenians to think of a furrender. 

Their ambafiadors waited on Sylla, and began to harangue 
about Thefeus and Codrus, and Marathon ami Salamis, 

—when he interrupted them, and exclaimed, “ Go, repeat 
thefe fine orations in your fchools ; I have come hither, not 
to learn your hiftory, but to chaftife rebels.” Athens was 
at laft taken by affault, and Sylla was upon the point of 
deftroying it, when he recolleded its ancient glory, and 
fpared (as he faid) the living for the fake of the dead. Af¬ 
ter burning the Piraeus, he gained two decifive villories over 
the generals of Mithridates. In the fecond battle, which 
was fought at Orchomenus, he was almoft defeated ; his 
troops began to flee, when, leaping from his horfe, he 
fnatched up a ftandard, and advanced againft the enemy, 
crying out. “ I will die here glorioufly ; and, foldiers, when 
you are afked where you abandoned your general, anfwer, 
at Orchomenus.” This reproach recalled the courage of 
the Romans ; they followed him to the charge, and gained 
a complete vidlory. Mithridates, humbled by thefe difaf- 
ters, fent ambafiadors to fue for peace. 

Mean time Cinna had declared againft Sylla in Italy; and 
Marius returning from banilhment, had taken the mod fe- 
vere vengeance on all his enemies. Sylla was declared a 
traitor ; his laws were reverfed, hi , friends murdered, and the 
government new-modelled. The news of thefe tranfa&ions 
induced Sylla to conclude a treaty with Mithridates, and 
march directly to Rome. His approach terrified the Ro¬ 
mans. Marius and Cinna were both dead ; but the con¬ 
ful s made vigorous preparations to oppofe him. A civil 
war was begun ; but Sylla in the end fubdued all his ene¬ 
mies, and entirely ruined the Marian faftion. Lie entered 
Rome at the head of his victorious army, and publicly al- 
fumed the iurname o \ Happy. Happy, indeed, had he ceafed 
to live when he ceafed to conquer. The remainder of Ills life 
contains nothing elfe but a catalogue of the mod abominable 
cruelties. He declared that every one who expelled par¬ 
don for their late offences, mull gain it by deftroying the 
enimies of the ftate. The fvord of the afiaffin was thus 
unfheathed, and murder encouraged as the path to power 
and diftinltioii. The nobleft of the Romans were every¬ 
where maifacred ; fiaves were rewarded for cutting off their 
mailers ; children were feen dragging their parents to exe¬ 
cution ; and brothers claiming a recompenfe for the mur- 
' li der 
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Sylla der of brothers. Svlla ordered 8000 wretches, who had 
0 thr >\vn themfelves upon his clemency, to be butchered in 
the Campus Martius. In the mean time he entered the fe- 
r.afe-houfe, and began to talk with great coolnefs about his 
exploits. The fenate, alarmed at the horrid outcries of the 
fiifferers, at firft thought that the city was given up to be 
plundered ; but Sylla informed them, with an unembarrafled 
air, that it was only fome criminals punifhed by his orders, 
and that they needed not be apprehenfive about their own 
fate. 

To carry on thefe cruelties with the appearance of juftice, 
he commanded the people to eled him didator. He kept 
this office for more than two years ; and then, to the amaze¬ 
ment of all, laid it down, and offered to (land his trial be¬ 
fore the people. Soon afterwards he retired into the coun¬ 
try, and plunged headlong into every kind of debauchery. 
'Nor did he relinquiffi his cruelty together with his power ; 
His wife falling ill in the midft of a fumptuous feaft, he di¬ 
vorced her immediately; and ordered her to be carried 
away, left her death fhould interrupt the feftivity of his houfe. 

He died of the morbus pedicularis, in the 60th year of 
his age. His body, according to his orders, was burnt, 
A little before his death he wrote his epitaph; the tenor 
of which was that no man had ever exceeded him in doing 
• good to his friends or injury to his enemies. 

His perfon was elegant, his air noble, his manners eafy 
and apparently fincere. He was fond of pleafure, but 
fonder of glory ; indulging without fcruple in fenfual de¬ 
lights, but never fuffering them to interrupt his ferious bu- 
fmefs: He was eloquent, liberal, crafty, infmuating ; a pro¬ 
found mafter of diffimulation ; he fpoke of himfelf with mo- 
defty, while he lavifhed praifes on every other perfon : He 
ftooped even to an acquaintance with the meaneft foldier, 
and conftantly adapted himfelf to the humours, purfuits and 
opinions, of thofe with whom he converfed. Such was his 
charader during the earlier part of his life ; but when fuc- 
cefs had raifed him above the neceffity of diffimulation, he 
difplayed a hideous train of vices, which his ambition had 
formerly taught him to conceal.—It was Sylla who reco¬ 
vered the works of Ariftotle at the taking of Athens. 

SYLLABLE, in grammar, one or more letters pronoun¬ 
ced by a ftngle impulfe of the voice, forming a complete 
found, and conftituting ja word or a part of a word. No 
(ingle letter can form a fyllable except a vowel. The 
longed fyllable in the Engliih language is the word Jlrength. 

The mod natural way of dividing words into fyllables is,, 
to feparate all the fimple founds of which any word conlifts, 
fo as not to divide thofe letters which are joined clofe toge¬ 
ther according to the mod accurate pronunciation. 

SYLLABUB, a kind of compound drink, moft ufual 
in the fummer feafon ; ordinarily made of white wine and 
fugar, into which is fquirted new milk with a fyringe or 
wooden cow. Sometimes it is made of canary in lieu of 
white wine ; in which cafe the fugar is fpared, and a little 
lemon and nutmeg are added in lieu of it. To prepare it the 
beft way, the wine and other ingredients, except the milk, 
are to be mixed over night, and the milk or cream added in 
the morning. The proportion is, a pint of wine to three 
of milk. ' For 

Syllabub, luhipt, to half a pint of white wine or Rhe- 
nifh is put a pint of cream, with the whites of three eggs. 
This they feafon with fugar, and beat with birchen rods, or 
work with a fyringe. The froth is taken off as it rifes, ,and 
put into a pot; where, after (landing to fettle two or three 
li surs, it is fit to eat. 

SYLLABUS, in matters of literature, denotes a table 
of contents, or an index of the chief heads, of a book or 
difccurfe. 


SYLLOGISM, in. logic, an argument or term of rea- Syllogifm 
foning, confiding of three propofitions ; the two firft of || 
which are called premtfes ; the laft, the conclujion. See Lo- Sympathy. 
gic, Part III. 

SYLVIA, in natural hiftory, a new genus of birds, be¬ 
longing to the order of pafferes, formed by Dr Latham by 
limiting the motacilla to the wagtail, and arranging the 
other fpecies, formerly claffed under that genus, under the 
fylvia. 

The motacilla he thus defcribes : The beak is Tubulated, 

(lender, aqd fomewhat indented at the point. The tongue 
feems torn at the end, and the tail is long. He thus cha- 
raderizes the fylvia : The beak is Tubulated, ftraight, and 
fmall; the mandibles are nearly equal. The noftrils are obo- 
vate, and a little depreffed. The exterior toe is joined at 
the under part of the bafe of the middle one. The tongue 
is cloven, and the tail is fmall. He makes 13 fpecies of the 
motacilla, and 174 fpecies of the fylvia. See Motacilla. 

SYMBOL, a fign or reprefentation of fomething moral, 
by the figures or properties of natural things. Hence fym- 
bols are of various kinds ; as hieroglyphics, types, enigmas, 
parables, fables, &c. * 

SYMMACHUS, a citizen and fenator of ancient Rome, 
and conful in the year 391, has left us ten books of epiftles ; 
from which, as well as from other things, we colled:, that 
he was a warm oppofer of the Chriftian religion. He was 
baniftied from Rome by Valentinian on fome account or 
other, but afterwards recalled and rectived into favour by 
Theodofius. Ammianus Marcellinus fpeaks of him as a 
man of great learning and modefty. Scioppius, Pareus, and 
other learned men, have written notes upon the epiftles of 
Symmachus: we know of no later edition of them than 
that of Frankfort, 1642, 8vo. Ambrofe bifhop of Milan 
wrote againft Symmachus, and fo did the Chriftian poet, 
Prudentius. 

SYMMETRY, the juft proportion of the feveral parts 
of any thing, fo as to compofe a beautiful whole. 

Symmetry, in painting. See Painting, Part I. Sed. 

III. 

SYMONDSBOROUGH, a remarkable large barrow 
of Flints, near Wellington in Devonftiire, in the northern 
extremity of Hemyock. The common people have a no¬ 
tion that a king called Symoa was buried here. The tradi¬ 
tion of the country plainly (hows that it was the burial-place 
of fome perfon or perfons of eminence. 

SYMPATHETIC, fomething that ads or is aded up¬ 
on by fympathy. Thus we fay, fympathetic difeafes, inks, 

&c. 

Sympathetic Inks. See Sympathetic Ink. 

SYMPATHY, an agreement of affedions and inclina¬ 
tions, or a conformity of natural qualities, humours, tempe¬ 
raments, which make two perfons delighted and pleafed 
with each other. 

Sympathy, alfo denotes the quality of being affeded by 
the affedion of another ; and may fubiift either between dif¬ 
ferent perfons or bodies, or between different parts of the 
fame body. It is either fimilar or diffimilar ; fimilar, when 
the affedion or adion in the fympathifer is fimilar to the af¬ 
fedion or adion in the fympathant; and diffimilar, when thofe 
are different.—Sympathy, too, is often an imitative faculty, 
fometimes involuntary, frequently without confcioufnefs: 
thus we yawn when we fee others yawn, and are made to 
laugh by the laughing of another. 

Sympathy, according to Dr Jackfon *, relates to the ope- * Treatifo 
rations of the affedions of the mind, to the operations of 0 n Sympa- 
the imagination, and to the affe6tions of the external fenfes. thy. 

1. The paffions and affedions of the mind produce in the 
body different fenfations and impreffions, and, as fympathies 

of 
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Sympathy of confcioufnefs, determine in general the fpirits to thofe 
parts which labour moll, or are moft apt to be affedted. 
Thus fear and anger determine to the heart; lull to the eyes, 
&c.; joy, pity, wonder, and die like, to the head. See 
Passion, page 14. 

The affedtions of the mind of one perfon will often work 
upon the fpirits of many. Thus whole companies are fome- 
times difpofed to be fad and melancholy, or merry and jo¬ 
vial, when any one is prefent much inclined to either of 
thofe dates of mind ; and it has been obferved, that old peo¬ 
ple, who have loved the company of the young, and have 
been converfant continually with them, have generally lived 
long. But young people mull not conclude from this, that 
the company and converfation of the grave and old will ope¬ 
rate upon their living and fenfitive principle, thro’ the affec¬ 
tions of their mind, and difpofe them to be lhort-lived. On 
the contrary, by thus improving their underftanding, they 
will be more enabled to fortify their conftitution and refill 
the ravages of youthful indulgence. 

It may alfo be further obferved, that thofe tender fympa- 
thetic affedtions which lay hold of the mind, at the repre- 
fentation of theatrical performances, originate from the 
fame principle, while they are to be confidered as the fureft 
tell of juft execution in the adtor, and of the expreflive lan¬ 
guage of the author. Indeed all ftage-effedt depends on 
lympathy. 

It has been faid, that the paffions-of the mind are occa- 
fionaUy infedtious, particularly fome of them. Thus fear 
and fhame are fometimes very fuddenly fo. We frequently 
may have occafion to fee, that the ftarting of one will make 
another ready to ftart. Again, when one man is out of coun¬ 
tenance in company, others will often blufh in his behalf. 
However, the ferious paffions may furely be fo under the 
control of reafon as to refill infedtion, whatever may be 
the cafe of temporary, mufcular, or nervous attradlion. 

2. Our author is inclined to think, that a connedtion be¬ 
tween the affedtions and fenfations of the female mind and 
uterus, is very materially concerned in the procefs of gene¬ 
ration, and probably can alone give efficacy to thofe adtions 
and impreffions fubfervient to conception, through the fym- 
pathizing affedlions of the mind. But this is a fubjedt of 
which we know fo little, that the fpeculations of even the 
moft diftinguilhed philofophers refpedting it have been no¬ 
thing but the wild ravings of imagination. 

With refpedt to the depravity and force of the imagina¬ 
tion in the produdiion of fympathies, they always operate 
moft upon “ weak minds and fpirits, and therefore moft on 
women, fuperftitio\ts and fearful perfons, fick people, chil¬ 
dren, and young creatures.” “ Their effedts, however, 
fometimes fail to appear, becaufe they are encountered and 
overcome by the mind and fpirit before they work any ma- 
nifeft effedls.” 

Such effedls are obviated upon the fame principle which 
eftabliffies the prevention of bodily difeafe : “ for in infec¬ 
tion and contagion from body to body (as, for example, du¬ 
ring the plague), the miafma may be received ; but from the 
ftrength and good difpofition of the body, it is expelled and 
wrought out before it has had fufficient time to form the 
difeafe.” 

It has been faid, and many are of the opinion, that the 
force of imagination doth often forward the end propo- 
fed. Thus, for inflance, it has been put as a queftion, 
“ Whether a man, when he conftantly and ftronglv believes 
that fuch a thing (hall be (as that fuch a one will love him, and 
the like), helps any thing to the effedting the thing dellred 
Certainly not in the manner which has been advanced, 
namely, “ by a fecret operation on the fpirit of another.” 
If he fucceeds, it is either became be perfevv.ed, or becaufe 


his perfeverar.ee and earneftnefs (and not any occult open- 

tion) makes him at length be attended to. _ ■ 'wor-w 

There rs no't a doubt but the force of imagination often 
gives energy to our adtions. It may, however, unlefs we 
are much On our guard, eafily delude us ahde from reafon. 

It has been the tree which has yielded the fruits oi fuperdi¬ 
tion in former times, and which has often led the human 
mind with the moft extravagant notions of fvmpathy. Sym¬ 
pathies of this kind, fuch as the power of charms, and the 
like, are now pretty generally exploded. 

*’ 3. The five fenfes, hearing, trifling, /melting, frtinq, 
and feeing, are confcious of a fympathetic impreffion from 
odious objedts. “ 1. A dilagreeable found will let the 
teeth on edge, and make all the body (hiver. 2. The fwal- 
lowing of a naufeous medicine will be attended with a fh. 1 - 
king of the head and neck. 3. Difagreeable fmells produce 
nearly the fame effedt, which are lels perceived, becaufe 
there is a remedy at hand by flopping the nofe. 4. If you 
come fuddenly out of the fun into the fhade, the fenfe ot 
feeling is difturbed by a chjllnefs or llnvering of the whole 
body, 5. And even fudden daiknefs produces a propenfity 
to fhivering. 

There is a very apparent reafon why a fympathy fhould 
take place between the eyes. Hence their motion, are fiyn- 
chronous. It may be faid, that cuftom and habit difpole 
the eyes to move one and the fame way ; “ for when one 
eye moveth towards the nofe, the other eye moveth from the 
nofe.” 

Though the eyes are by nature prone to move in con¬ 
cert, cuftom will, however, deftroy this natural concert, and 
produce the contrary effedt. Thus fome people can fquinu 
when they will. Our author therefore gives this caution to 
mothers and nurfes: “ Let them not luffer infants to lit 
with a candle placed behind them : for both their eyes w ill 
be difpofed to move outwards, as affedting to fee the light of 
the candle, which may bring on the habit of fquinting.” 

It appears as a quality in the fenfes of hearing and fee¬ 
ing, “ that the inftrument of each feparate fenfe has a fym¬ 
pathy and fimilitude to that which giveth the refledtion.” 

Thus it has been obferved, “ that the eye will fympathize 
with a cryftal glafs or water, and the ear with caves and fuch 
hollow places as are fuited to report echo/’ 

Sympathies have been compared to unifons of found in 
mufic. Unifons of found produce agreeable fympathetic 
feelings; the reverfe produce difagreeable feelings. “ All 
concords and difeords of mufic are (no doubt) fympathies 
and antipathies of found.” Moreover, “ they are faid to 
work as well by report of found as by motion.” 

The moft agreeable as well as odious objedls operate in a 
fecondary way, in producing thofe fympathetic impreffions 
and adlions which they commonly give rife to. An in- 
creafed fecretion of filiva often takes place at the fight of a 
favourite difli: and the running of water from a bottle, 
or otherwife, will fometimes affedt individuals of a particu¬ 
lar temperament, with an involuntary propenfity to void urine. 

Many have attempted to account for the remarkable fym¬ 
pathy which takes place between parts of the body feem- 
ingly unconnedted with each other; but as thefe attempts 
are merely conjedtures, without any folid principles to re ft 
on, we pafs them over as the dreams of ingenious men. It 
would be fortunate for fcience, it men would confine them, 
felves to thofe fubjedts which can be known, and never draw 
ctJnclufions till they have eftabhfhed principles. 

SYMPHONIA, in botany; a genus of plants belong¬ 
ing to the clafs of monodelphia, and order of fentandria .— 

There is one pifl.il The corolla is globular, and the berry . 
five celled. There is only one fpecies yet difeovered, the 
glcbulifera. 
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SYMPHONY, in mufic, properly denotes a confonance 
or concert oi flveral founds agreeable to the ear, whether 
vocal or in ft rr. mental, called alfo harmony. See Harmony. 

SYMPHYSIS, in anatomy, one of the kinds of junc¬ 
tures or articulation of the bones. See Anatomy, n° 2. 

Cutting the Sr\ivHrsi$ of the Pules.. See Midwifery, 
Part II. Chap. VII. 


vided it was very populous. Jerafalem is faid to have con¬ 
tained 480. The chief things belonging to a fynagogue 
were, 1. The ark or cheft, made after the model ot the ark 
of the covenant, containing the Pentateuch. 2. The pulpit 
and defk in the middle of the fynagogue, in which he that 
was to read or expound the law flood. 3. The feats 
or pews for the people. 4. The lamps to give light at 


t'MPHYTUM, comfrey, in botany: A genus of evening fervice, and the feafl of dedication. 5. Room 


Synaloepha 

II 

oyncopa- 

tion. 

tt’ilfon’s 
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plants belonging to the clafs of pentandria, and order of apartments for the utenfils and alms chefts. The fynagogue 
monogyrda ; and in the natural fyltcm, ranging under the was governed by a council or affembly, over whom was a 
41ft order aferifolia. The limb of the corolla is tubular prefident, called The Ruler of the Synagogue. Thele are 
and ventricofe, and the throat is {hut with awl fhaped rays, fometimes called Chiefs of the Jews, The Rulers, the Pnefls 
There are three fpecies ; the officinale, tuberofum, and ori- or Eld. rs, the Governors, The Overfeers, The Fathers 'of 
entale.—The officinale is a Britifh plant. The ftem is the Synagogue. Their bufmefs was to pnnilh the difobedienc 
about two feet high, round, branched, green, and rough, by cenfures, by excommunication, or by penalties, fuch as 
The radical leaves are very large and rough ; thofe on the fines and fcourging ; to take care of the alms, which are 
flalk are decurrent, and alternate. The flowers grow on frequently called by the name of righteouiheis. The chief 
loofe fpikes, and are either of a yellowifh or purple co- ruler, or one of the rulers, gave leave to have the law read 
It grows on the banks of rivers, and flowers from May and expounded, and^appointed who fhould do it. In every 


to Odtober. 

SYMPLOCE, m^jrxoKii, in rhetoric a figure, where 
the fame word is repeated feveral times in the beginning and 
end of a fentence, including the anaphora and epitro- 
phe : thus, Thtis legem tulit ? Rullus. She is majorem populi 
partem fuffragiis privavit P Rullus. Quit comitiis prafuit ? 
Idem Rullus. 

SYMPLOCOS, in botany: A genus of plants belong¬ 
ing to the clafs of polyadelphia, and to the order of polyan- 
dria; and in the natural fyftem ranging under thofe the 


order of which has not been determined. The calyx 
is quinquefid and inferior: the corolla is pentapetalous: 
the (lamina are attached to the tube of the corolla in a 
fourfold feries. Only one fpecies, the martinicenfis, is men¬ 
tioned by Linnxus; but l’Heritier of the Academy of Sci¬ 
ences at Paris had added four more, the ciponima, arechea, 
tindloria, and alftonia. 

SYMPOSIARCH, in antiquity, the director or ma¬ 
nager of an entertainment. This office was fometimes per- 
foimed by the perfon at whole charge the entertainment 
was provided ; fometimes by another named by him ; and 
at other times, efpecially in entertainments provided at the 
common expence, he was elefted by lot, or by the fuffrages 
of the guefts. 

SYMPTOM, in medicine, any circumftance which indi¬ 
cates the exiftence, nature, or ftage of a difeafe. Pain, 
waking, drowfinefs, convulfions, lupprefllon of urine, diffi¬ 
culties of breathing and fwallowing, coughs, diftaftes, nau- 
feas, thirfts, fvvoonings, faintings, loofeneis, coftivenefs, dry- 
nefs and blacknefs of the tongue, are the principal Jymptoms 
of difeafes. See Medicine, n° 41, and 58. 

SYMPTOMATICAL, in medicine, is a term often 
ufed to denote the difference between the primary and fe- 
condary caufes in difeafes : thus a fever from pain is faid to 
be fymptnmatical, becaufe it arifes from pain only. 

SYNYERESIS, Contraction, in grammar, a figure 
whereby two fyllables are united in one ; as vemens for ve~ 
he mens. 

SYNAGOGUE, among the Jews, was a place where 
people met to worfhip God. Authors are not agreed about 
the time when the Jews firft began to' have fynagogues:— 
Some will have them as old as the Ceremonial Liw, and 
others fix their beginning to the times after the Babylonifh 
captivity. They erefted fynagogues not only in towns and 
cities, but alfo in the- country, efpecially near rivers, that 
they might have water for their purifications and ceremo¬ 
nious waflfings. No fynagogue was built in any town, un- 
lefs there were ten perfons of lcifiire in it; but there might 
be many in one town, or in one quarter of a town, pro- 


fynagogue, there were feveral minifters who had different 
offices afligned to them. Service was performed three times 
a day, viz. in the morning, in the afternoon, and at night; 
at the time of morning facrifice, evening facrifice, and after 
the evening facrifice on Mondays, Thurfdays and Satur¬ 
days, there was a more forcible obligation upon the people 
to attend than upon the other days. There are ijna- 
gogues at London, Amfterdam, Rotterdam, Avignon, 
Metz, &c. 

SYNALCEPHA, in grammar, a contraftion of fyllables. 


determined. The calyx performed principally, by fuppreffing fome vowel or'diph- 
corolla is pentapetalous: thong at the end of a word, on account of another vowel 
:ube of the corolla in a or diphthong at the beginning of the next. As, ill’ ego, 
the martinicenfis, is men- for tile ego, See. 

r of the Academy of Sci- Conticuer' omnes intentiqu’ ora tenebant. Virg. 

e, the ciponima, arechea. It is called by the Latins collifio. 

SYNARTHROSIS, 1 „ A 

ty, the direflor or ma- SYNCHONDROSIS, J See Anatom ^ “ 2 - 
office was fometimes per- SYNCELLUS, or Sincellus, an ancient officer in the 
charge the entertainment family of the patriarchs, and other prelates of the eaftern 
ther named by him ; and church. The word, in the corrupt Greek, evyxnwot, fig- 
ainments provided at the nifies a perfon who lies in the chamber with another ; a 
ly lot, or by the fuffrages chamber-fellow, or chum. The fyncellus was an ecclefiaftic, 

who lived with the patriarch of Conftantinople, to be a 
circumftance which indi- witnefs of his conduit; whence it is, that the fyncellus was 
lage of a difeafe. Pain, alfo called the patriarch’s eye, becaufe his bufinefs was to ob- 
l'upprefllon of urine, diffi- ferve and watch. The other prelates had alfo their fyncelli, 
g, coughs, diftaftes, nau- who were clerks living in the. houfe with them, and even 
loofenefs, coftivenefs, dry- lying in the fame chamber, to be witnefles of the purity of 
are the principal Jymptoms their manners. Afterwards the office degenerated into a 
.1, and 58. mere dignity ; and there were made fyncelli of churches.— 

:dicine, is a term often At laft it became a title of honour, and was beftowed by 
veen the primary and fe- the emperor on the prelates ^themfelves ; whom they called 
fever from pain is faid to pontifical fyncelli, and fyncelli Auguflales. 

s from pain only. SYNCHRONISM denotes tlie happening of feveral 

, in grammar, a figure things at the fame time. See Chronology. 
in one ; as vemens for ve- SYNCOPATION, in mufic denotes a ftriking or beat¬ 
ing of time, whereby the diftin&ion of the feveral times or 
jews, was a place where parts of the meafure is interrupted. However, it is more 
hors are not agreed about properly ufed for the conneding the laft note of any 
n to' have fynagogues:— meafure, or bar, with the firft of the following mea- 
:ie Ceremonial Liw, and fure, fo as only to make one note of both. A fyncope 
imes after the Babylonifh is fometimes alfo made in the middle r fa meafure. Syn- 
aes not only in towns and copation is a’fo ufed when a note of one part ends or ter- 
pecially near rivers, that minates on the middle of a note of the other part. This is 
purifications and ceremo- otherwife denominated binding. It is likewife ufed for a 
r as built in any town, un- driving note that Is, when fome fhorter note at the he¬ 
re in it; but there might ginning of a meafure, or half meafure, is followed by two, 
quarter of a town, pro- three, or more longer notes before another fhort note oc- 



SYN [253] SYN 


Syncope curs, equal to that which occafioned the driving, to make 
|| the number even, e. gr. when an odd crotchet comes before 
Syngna- tw0 or three minims, or an odd quaver before two, three, 
thu ’- or more crotchets. In fyncopated or driving notes, the 
hand or foot is taken up, or put down, while the note is 
founding. 

SYNCOPE, fainting ; a deep and fudden fwooning, 
wherein the patient continues without any fenfible heat, mo¬ 
tion, fenle, or refpiration, and is feized with a cold fweat 
over the whole body ; all the parts, in the mean time, turn¬ 
ing pale and cold, as if he was dead. See Medicine, n° 98. 
and 272. 

Syncope, in grammar, an elilion or retrenchment of a 
letter or l'yllable out of the middle of a word, as caldus for 
calidus. 

SYNDIC, in government and commerce, an officer, in 
divers countries, intruded with the affairs of a city or other 
community, who calls meetings, makes reprefentations and 
felicitations to the miniftry, magiftracy, &c. according to 
the exigence of the cafe. 

SYNECDOCHE, in rhetoric, a kind of trope fr quent 
among orators and poets. See Oratory, n° 56. 

SYNECPHONESIS, in grammar, a coalition, whereby 
two fyllables are pronounced as one ; being much the fame 
asSYNALOEPHA and Synasresis. 

SYNEUROSIS. See Anatomy, n Q 2. 

SYNGENESIA, (<ror and ymru;, “ congeneration),” 
the name of the i9 f h clafs in Linnaeus’s artificial fyftem ; 
comprehending thole plants which have the anthers united 
into a cylinder. The orders are fix : 1. Polygamia sequalis. 
2. Polygamia fuperflua. 3. Polygamia fruftranea.. 4. Po¬ 
lygamia neceffaria. 5. Polygamia fegregata. 6. Monoga- 
mia. The five firft orders contain the compound flowers, 
and form a clafs truly natural. 

SYNGNATHUS, Pipe-fish, according to Linnaeus, a 
genus belonging to the clafs of amphibia, and order of 
nantes, but arranged by Gmelin more properly under the 
clafs of pifees, and order of branchiojlcgi . The head is 
l'mall; the roftrum fomewhat cylindrical, long, and turned 
up at the point, where the mouth is placed, which is covered 
with a lid or valve. The gills are covered in the fame man¬ 
ner. The body is covered with a ftrong cruft, and has no 
ventral fins. There are eight fpecies ; the tetragonus, ty- 
phele, acus, pelagicus, aequoreous, ophidion, barbarus, and 
hippocampus. Three of thefe are found in the Britilli 
feas, viz. 

1. The barbarus , or long pipe-fifh. One deferibed by 
Sir Robert Sibhald, was two feet in length ; that examined 
by Mr Pennant only 16 inches. The nofe was an inch 
long, compreffed fldewife, and the end of the lower man¬ 
dible turned up ; the aperture of the mouth was very fmall. 
The irides were red ; behind each eye was a deep brown 
line. The body, in the thickeft part, was about equal to 
a fwan’s quill, hexangular from the end of the dorfal fin; 
from thence to the tail, quadrangular. The belly was 
flightly carinated, and marked along the middle with a 
dufky line. Under the tail, commencing at the anus, is a 
fulcus or groove fix inches and a half long, covered by two 
longitudinal valves, which concealed a multitude of young 
fifh. On crulhing this part, hundreds may be obferved to 
crawl out. 

2. The acus, or ftiorter pipe-fifli, is thicker than the for¬ 
mer, yet it has been feen of the length of 16 inches. The 
middle of the body in fome is hexangular, in others hep- 
tangular. The mouth is formed like that of the former : 
the irides ire yellow : clofe behind the head are the pedto- 
ral fin?, which are fmall and fhort. On the lower part of 
the back is one narrow fin ; beyond the vent the tail com¬ 


mences, which is long and quadrangular. At the extre- Synocha 
mity is a fin round and radiated. The body is covered > 
with a ftrong cruft, elegantly divided into fmall compart- Syn “" y ' 
ments. The belly is white; the other parts are brown. 

3. The ophidian, or little pipe-fifli, feldom exceeds five 
inches in length, is very {lender, and tapers off to a point. 

It wants both the pedtoral and tail fins ; is covered with a 
fmooth Ikin, not with a cruft as the two former kinds are. 

The nofe is fhort, and turns a little up ; the eyes are pro¬ 
minent. On the back is one narrow fin. This fpecies is 
not viviparous: on the belly of the female is a long hollow, 
to which adhere the eggs, difpofed in two or three rows. 

They are large, and not numerous. The fynonym of fer- 
penl is ufed in feveral languages to exprefs thefe fifti: the 
French call one fpecies orueul, from a fort of fnake not un¬ 
like the blindworm : the Germans call it meherfchlange ; and 
the cornilh the fea-adder. 

The Sea-horfe, which was claffed by Artedi under the 
Syngnathus, is now, by latter ichthyologifts, arranged under 
Trichecus ; which fee. 

SYNOCHA, and Synochus, in medicine, the names 
of two fpecies of continued fever. See Medicine, n° 164. 

SYNOD, in aftronomy, a conjunction or concourfe of 
two or more liars or planets, in the fame optical place of the 
heavens. 

Synod fignifies alfo a meeting or affembly of ecclefiafti- 
cal perfons to confult on matters of religion. 

Of thefe there are four kinds, viz. 1. General, or (ecumenical, 
where bifhops, &c. meet from all nations. Thefe were firft 
called by the emperors, afterwards by Cbriftian princes; 
till in latter ages the pope ufurped to himfelf the greateft 
{hare in this bulinefs, and by his legates prefided in them 
when called. 2. National, where thofe of one nation only 
come together, to determine any point of doftrine or dif- 
cipline. The firft of this fort which we read of in England, 
was that of Herudford or Hertford, in 67’, and the laft 
was that held by cardinal Pole, in 1555. 3. Provincial, 
where thofe only of one province meet, now called the con¬ 
vocation. 4. Diocefan, where thofe of but one diocefe 
meet, to enforce canons made by general councils,, or na¬ 
tional and provincial fynods, and to confult and agree upon 
rules of difeipline for themfelves. Thefe were not wholly 
laid afide, till by the atft of fubmiffion, 23. Hen. VIII. c. 

19. it was made unlawful for any fynod to meet, but by 
royal authority. See Council and Convocation. 

Synods, Provincial, in the Government of the Church of 
Scotland. See Presbyterians, n° 14. 

SYNODALS, or Synodies, were pecuniary rents (com¬ 
monly of two lhillings), paid to thebilhop, or archdeacon, at 
the time of their Ealler vifitation, by every parifh prieft. 

They were thus called, becaufe ufually paid in fynods ; be- 
caufe anciently bifhops ufed to vi(It and hold their diocefan 
fynods once.—For the feme reafon, they are fometimes alfo 
denominated fynodalica ; but more ufually, procurations. 

SY' ODICAL, fomething belonging to a fynod. Thus, 
fynodical epiftles are circular letters written by the fynods 
to the abfent prelates and churches ; or even thofe general 
ones dire&ed to all the faithful, to inform them of what had 
paffed in the fynod. 

SYNOECIA, in Grecian antiquity, a feaft celebrated at 
Athens in memory of Thefeus’s having united all the petty 
communities of Attica into one lingle commonwealth ; the 
feat whereof was at Athens, where all the afiomblies were 
to be held. This feaft was dedicated to Minerva ; and, 
according to the fcholiaft on Thucydides, it was held in 
the month M t ifitnion. 

SYNONYOMUS, is applied to a word or term that has 
the fame import or fignification with another. 


Several 
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'ynovia Several works have been compofed for the exprefs pur- 
II pofe of explaining fynonymous words. In 1777 a work 
was publifhed on the Latin fynonyma at Paris by M. Gardin 
Dumefnil. The abbe Girard publifhed one on the fynony¬ 
mous terms of the French language many years ago. Ano¬ 
ther was publifhed on the fame fubject in the year 1785 by 
the abbe Roubaud. An account of the Englifh fynonyma 
■was publifhed by an anonymous author in 1766 ; which is 
a clofe imitation, and in fome parts a literal trar flation, of 
the abbe Girard’s Synonymes Brangois. We recoiled!, too, 
of feeing fome effays of Mrs Piozzi on the fame fubjedt. 

SYNOVIA, in medicine, a term ufed by Paracelfus and 
his fchool for the nutritious juice proper and peculiar to each 
part. Thus they talk of the fynovia -of the joints, of the 
brain, &c. 

SYNTAX, in grammar, the proper conftrudion or due 
difpofition of the words of a language into fentences and 
phrafes. See Grammar and Language. 

SYNTHESIS, in logic, denotes a branch of method, op- 
pofite to analyfis. 

In the fynthefis or fynthetic method, we purfue the truth 
by reafons drawn from principles before effablifhed or affir¬ 
med, and propofitions formerly proved ; thus proceeding by 
a regular chain, till we come to the conclufion. Such is 
the method in Euclid’s Elements, and moft demonftrations 
of the ancient mathematicians, which proceed from defini¬ 
tions and axioms, to prove propofitions, &c. and from thofe 
propofitions proved to prove others. This method we alfo 
call compofition, in oppofition to analyfis or refolution . See 
Analysis. 

SYPHILIS. See Medicine, n" 350. 

SYPHON. See Hydrostatics, n° 25, 26. Some 
uncommon phenomena in nature may be accounted for upon 
the principles of the fyphon ; as for inftance, that of rect- 
t procating fprings. See Pneumatics, n° 373. 

At what SYRACUSE, once a celebrated city of Sicily, and the 
time built, capital of the ‘hand. It was built, according to Thucydi¬ 
des and Strabo, by Archias, one of the Hcraclidas, who 
came from Corinth into Sicily in the fecond year of the 1 ith 
a Olympiad, deriving its name from a neighbouring marfh na- 
Govern- med Syraco. What form of government firft prevailed in 
ment origi- the city is not known. Many have fuppofed it originally 
nally mo- to h ave been governed by kings: but if this was the cafe, 
uarchical. monarchical government mud have continued only for 

3 a very fhort time ; fince Ariftotle, Diodorus Siculus, and 
Soon be- Juftin, mention it as^being very early fubjed to a democra- 
comes de- C y. The hiftory, however, is obfeure and unimportant till 
mocratical. t j- le t ; me 0 f Gelon, when it firft began to make a confpicu- 

ous figure. 

4 . Gelon was born in the city of Gela in Sicily, of the fa- 

Gelon lei- m ;jy. 0 f Telines, w ho had been created prieft of the infernal 
fovereign- gods. He fignalized himfelf in a war carried on by Hip- 
ty. pocrates tyrant of Gela againft the Syracufians, whom he 

defeated in a pitched battle, and had well nigh taken their 
city afterwards. Having thus become very powerful among 
his countrymen, he foon found means to feize on the fove- 
reignty for himfelf. In a fhort time, having put himfelf at 
the head of fome Syracufian exiles, he marched towards that 
place, where he was received with loud acclamations by 
the fadion to which they belonged; and by their means ob¬ 
tained poffeffion of the city. 

Gelon, in order to people the capital of his new domini¬ 
ons, firft demolilhed the neighbouring city ofCamarina, and 
, 5 tranfplanted the inhabitants to Svracufe. Soon after, enter¬ 
al cltier 6 * ing int0 a war wirh the Megareans, he defeated them, took 
an/rc-'’’ and rafed their cities, and in like manner tranfplanted the 
moves t he people. Syracufe thus became very powerful, and full of 
inhabitants inhabitants; and the friendfhip of Gelon was courted both 
to Syracufe. 


by Athens and Lacedsemon at the time of the Perfian irt- Syracufi', 
vafion. His affiftance, however, was afterwards rejec- w ' - 'v->w 
ted, as he infifted upon bein;, made commander in chief 
either of the fleet or the army. In the mean time the 
Carthaginians had entered into a treaty with the Perfians; 
by which it was agreed, that the former fh« uld attack thofe 
of the Greek name in Sicily and Italy, in order to divert 
them from affifting one another. Sicily was accordingly , 6 
invaded by the Carthaginians with a vaft army ; but they Cartha 
were utterly overthrown by Gelon, as is related under the mans,“and 
article Carthage, n° 7—9. After this vidory, the people takes’the 
out of gratitude obliged him to take upon himfelf the title title of 
of king; which till that time he had refufed. A decree king ' 
alfo paffed without oppofition, by which the crown was 
fettled on his two brothers Hiero and Thrafybulus after 
his death. 

The new king, inftead of keeping his fubjeds in greater Hisexcd- 
awe, ftudied the mere to make them happy as he ft mid his Ient reign, 
power increafed; and, according to Diodorus Siculus, was 
the firft man who became more virtuous by being railed to 
a throne. He was particularly famous for his honefty, truth, 
and fincerity ; is faid never to have wronged the meaneft of 
his fubjeds, nor ever to have promifed a thing which he 
did not perform. g 

Gelon died in the year 471 B. C. after having reigned Gelon dies 
three or four years; and was fucceeded by his brother Hiero, and is fuc- 
whofe character is differently drawn by different biftorians. ceededby 
He was twice engaged in a war with the Agrigentines, and Hiero - 
drove from their habitations the people of Catana and Naxus, 
fettling in their room a colony of Syracufians and Pelopon- 
nefians. He is highly celebrated in the odes of Pindar; 
and it is certain that his court was the refort of men of wit 
and learning, to whom he behaved in the moft courteous 
manner and with the greateft liberality. 9 

In 459 B. C. Hiero was fucceeded by Thrafybulus ; who Thrafybu- 
proving a tyrant, was in ten months driven out, and a po- lus, a ty- 
pular government reftored ; which continued for the fpace rant> 
of 55 years. Several perfons continued for fome time 
to afpire at the fovereign power; and .to rid themfelves *io 
of thefe afpiring geniufes, the inhabitants made a law not Poplar 
unlike that of the oftracifm at Athens. By this law they g° vern " 
were to write on a leaf the names of thofe whom they fup- 
pofed to be powerful enough to afpire at the crown ; and 
when the leaves were counted, he who had -the moft fuffra- 
ges againft him was, without further inquiry, baniftied for 
five years. This method of weakening the interefts of the rl 
overgrown citizens was called petalifm, from the Greek Petalifmin- 
word mraiov, fignifying a leaf; but being found to be pro- traduced, 
dudive of great inconveniences, by driving out of the coun- ^ ut foon 
try all thofe who were moft capable of governing the com- af “” bo " 
monwealth, the law was repealed foon after it had been 
enaded. 

About this time the Syracufians entered into a war with The Siculi 
the Siculi, which terminated in the total fubjedion of the fubdued. 
latter; after which Syracufe became fo powerful, that it in 
a manner gave law to the whole ifland. The Greek cities 13 
indeed enjoyed a perfed liberty ; but they all acknowledged Syracufians > 
Syracufe as their metropolis : by degrees, however, the lat- beco1 ™ 
ter began to affume fuch an authority over them as was to- hau 8 “ t 3 r ' 
tally inconfiftent with liberty; and this occafioned many 
wars, which involved them in much diftrefs and danger. 

They began with the Leontines, whofe territory they laid I4 
wafte, and reduced their city to great ftraits. Leontini was Invaded by 
an Athenian colony ; and this furniftied the Athenians, who the Atlic- 
had already meditated the conqueft of Sicily, with a pre- n * aus Wlt!l ' 
tence to attack the Syracufians with their whole force. Un- olit 
der colour of affifting their countrymen, therefore, they fent 
a fleet of 250 fail to Sicily: but the Leontines, fenfible 
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that their pretended allies aimed at nothing lefs than the fet fail far Sicily, 
conqueft of the whole ifland, concluded a peace with Syra¬ 
cufe ; and the difappointed Athenians vented their rage up¬ 
on thofe who had advifed and conduced the expedition. 

In 416 B. C. a difpute happening between the inha¬ 
bitants of Egella and Selinus concerning fome lands which 
the latter had feized, the Egeltines applied for affiltance to 
Agrigentum, Syracufe, and even to Carthage. But as none 
of thefe ftates chofe to intereft themfelves in their quarrel, 
they applied at laft to the Athenians, who joyfully accepted 
of the opportunity of again interfering in the affairs of Sicily. 

Though the Egeftines were but an inconfiderable people, 
they had engaged to pay all the troops that Ihould be em¬ 
ployed in the war; but this appearing doubtful to the Athe¬ 
nians, they fenc ambaffadors to inquire into the llate of the 
ifland in general, and particularly that of Egelta. The 
Egeltines impofed on tliefe ambaffadors by producing a great 
number of gold and lilver veifels which they had borrowed 
for the purpofe ; fo that the populace of Athens, dreaming 
of nothing but conqueils to be made without any expence, 
became obftinately bent on tne war. Nicias, a man of great 
influence at Athens, attempted to lhow, that as Athens was 
then engaged in a dangerous war with Sparta, it was im- 
poffible to lpare a force lurhaent to reduce the ifland ; but 
the contrary opinion being elpouled by Aicibiades, at that 
time the molt eloquent fpeaker in Athens, Nicias was over¬ 
ruled, and obliged to engage in the expedition. The force 
he required wa=> only 5000 land forces and 100 galleys, 
with which, however inadequate to the purpofe it may ieem, 
the Athenians were fo lure ot fuccels, tnat the officers, be¬ 
fore they fet fail, had a coatcrence wtch the l'enaie concern¬ 
ing the dilpofal of the Sicilians. In this conference it was 
agreed, that the Sennuntines and Syracuflans their fuppo- 
fed allies Ihould be carried off ana loth tor Haves, and the 
reft obliged to pay an annual tribute and live according to 
the Athenian laws. 

With thefe l'anguine expeditions the Athenian forces 
embarked to the number of 7000 ; for luch was their eager- 
nefs for the expedition, that 2000 more enlhted themfelves 
than Nicias had required. They firft failed to the ifland of 
Egini, and from thence to CNrcyra, where they had appoint¬ 
ed the pace of rendezvous for their allies and the tranlports. 

On their anival they fet fail again, and landed on the coaft 
of Italy, with a view to engage iome of the Italian cities in 
then quarrel; but finding this impoffible, they feut fome 
fhips to cruile off the coaft of Sicily, in order to find out a 
proper place for landing, and at the fame time to know what 
tieafure the Egeftines could contribute towards carrying on 
the war, which had been undertaken for their fake. Thefe, 
on their return,"acquainted the generals, that the Egeftines 
had impofed on them, and were a poor indigent people, who 
had only 30 talents in the treafury. On this information 
a council of war was called, in wlifth Nici.«s gave it as his 
opinion that they Ihould fail to Selinus, which had been the 
firft nccauon of this expedition; and then, ii the Egeftires 
pc formed their promile, and fupplied the army with a 
month’s pay, to oblige the Selinuntines and Egeftines to 
come to an agreement, and then return to Athens without 
engaging in fuch an expenfive war. Aicibiades, however, 
again oppofed Nicias ; thinking' it highly difhonourable to 
return home without doing any thing, alter having been at 
the expcnce of fitting out an armament. He therefore, 
urged, that they Ihould iolicit the cities of Sicily to enter 
into a contederacy againit the Syracuflans and Selinuntines; 
and, in cale they found them difpofed to come into their 
nieafures, to attack either Syracufe or Selinus. Another 
of the Athenian generals was for la . ing fiege immediately to 
Syta cufe; but the opinion of Aicibiades prevailing, they 
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Having accordingly landed in that Ifland, •‘.yracufe. 


they reduced feveral places; but Aicibiades in the mean I? 
time being recalled, Nicias and Lamachus were left to con- Reduce 
duff the war as they bed could. At firft they were fuccefs- veralp 
ful, poffeffing themfelves of a ftrong poft, and put the Sy¬ 
racuflans to flight; loon after which they received conflder- OVJ . LUl ,_ 
able fuppfles both of men, money, and proviflons, from anc i 
Athens, as well as from their Sicilian aliies. r i he Syracnfians pAlfs 
alfo received affiftance from the Lacedsemoni.tns under the themfelves 
command of an experienced officer named Gylippus. Be-? ® ron 8' 
fore thefe arrived, the Athenians had poffefled thernielves 1 
of an important poft named Epipola, which being a very 
fteep hill, flood without the city and commanded it. Im¬ 
mediately after this the city was inveiled in form 
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inhabitants made frequent and vigorous fillies ; but 
always repulfed with lofs. In one of thefe Tallies Lamachus mvefted. 
was flain; and thus Nicias became foie commander. He 
then caufed the canals to be cut by which water was con¬ 
veyed into the city ; upon which the Syracuflans began to 
think of capitulating. From this, however, they were foon 22 
after prevented by the arrival of Gylippus with the Spartan Gylippus 
auxiliaries. On this they prepared for making vigorous; 
fallies, in order to facilitate the entrance of Gylippus. While 
they were making thefe preparations, Gylippus himfelf ap- relief of ap¬ 
peared at the head of 3000 foot and 200 horfe. Making racufe. 
direffly for Epipols, where Nicias had fortified himfelf in 
a caftle named Labdalon, he drew up his fmall army under 
the walls; and fent an herald to Nicias, letting him know 2 
that he would allow him only five days to leave Sicily. To Takes a 
this meffage Nicias returned no anfwer ; but Gylippus foon *° rt an d 
after attacked the fort, carried it by ftorm, and put to the e " ters tllC 
fsvord all the Athenians that were in it. This opened for CU1 ‘ 
him a way into the city, where he was received with loud 
acclamations. 

The fortune of the war was again changed. The Athe¬ 
nians gained an advantage by land, but were next day 
defeated with conliderable lofs. The Syracuflans received 
frefti fupplies from Corinth, and the Athenians from their 
own country'. Many engagements both by fea and land 
took place, in which the fuccefs was ultimately in favour of 24 
the Syracuflans. At laft tiie Athenian affairs were totally Athenian* 
ruined by the lofs of a fea-light, in which 60 of their fhips tota Uy de« 
were taken or deftroyed, and the reft lof; quite unferviceable. [ e a ltL ' at ■- 
In this defperate fituation it was determined to abandon ^ 
their flops, and retire that very night to the city of their 
confederates. The Syracufian commander, fufpeffing that 
this would be the cafe, ordered all his forces to be in readi- 
nefs to prevent them from effeffing their purpofe. But as 
the people were then,in the height of their rejoicing for the 
late victory, they refufe J to take up aims again until they 25 
had refted for fome days. On this Hjimocrates the general Outwitted . 
fent to the Athenian camp fome horfemen, who were to pafs 
for friends, and to adv'ffe Nicias not to quit his camp, which ge ' 

was well fortnliJ, fines the Syracuflans lay in ambulh for 
him, and had feized on all the paifes leading to the cities of 
their aides. To this falfe advice Nicias gave too ealy credit, 
and did not march out till the third day, when his antago¬ 
nist Hermocrates had prevailed upon his forces to march 
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Athenians and their allies alfo marched out to Haraffed 


ruber of no lei's than 40,000 ; but finding themfelves 
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fhut up on all fides and being obliged to fight their way 
through every outlet, they lO'.n funk into the deepell de- 
fpair. Nicias did his utrnoft to encourage them ; and at 
laft fucceeded fo far that they marched out in two bodies, 27 

both drawn up in proper order. The vanguard led by Hi- Part of the 
cias continued to keep together, and advanced in good or- a ™y ^ ur " 
der ; but half the rear, commanded by Demofthetacs, loft rcnders ‘ 
their way in the night, and were oblige a to furrender. Ni- 
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cias being informed of this misfortune, offered to pay the 
whole expence of the war, provided he was allowed to march 
off with his men. But this being rejected, he fet out, tho’ 
galled all the way by fhowers of darts from his enemies. 
Arriving at a river called Afmarus, they rulhed into it with¬ 
out any order ; in which confufion the Syracufian caval¬ 
ry attacked them fo defperately, that i8,cco periilied, 
and the river for many miles was dyed with their blood. 
On this occafion the Athenians were fo preffed with third, 
that, unmindful of their danger, they drank the waters of 
the river all bloody as they were, which gave their enemies 
the better opportunity of flaughtering them without refiil- 
ance. The remainder furrendered, on the Angle condition 
of having their lives faved ; but the terms were fhamefully 
broken by the S) racufians. The generals were firft ignomi- 
nioufly whipt, and then put to death: the common foldiers 
were thruft down into quarries, where they were allowed 
only two fmall meafures of flour and one of water a-day ; 
and where, being crowded upon one another, they fuffered 
inexprefftble miferies for many months. Moft of them perill¬ 
ed by this cruel treatment, and the few who furvived were 
fold for Haves. 

The war was fcarce ended, when a new and formidable 
invafton by the Carthaginians took place ; but the event of 
that expedition was as unfortunate to the Carthaginians as 
the former had been, of which a particular account is given 
under the article Carthage, n° 12. et feq. 

In the mean time, however, a confiderable revolution had 
happened in Syracufe. The city of Agrigentum had been 
taken by the Carthaginians, and of the few inhabitants who 
efcaped, fome fled to Syracufe, where they accufed the Sy- 
racufian commanders of having betrayed the city into the 
hands of the enemy. Dionyfius, a man of great valour and 
addrefs, but who had become very obnoxious to the popu¬ 
lace; took this opportunity of attempting to retrieve his 
credit. He therefore fupported the accufations brought 
againft his countrymen by the Agrigentines, and even im¬ 
peached the magiftrates as having a fecret intelligence with 
the enemy, and attempting to introduce an oligarchy. As 
his fpeech was entirely levelled againft the more wealthy 
citizens, it was very agreeable to the lower clafs : the com¬ 
manders were inftantly degraded ; and others, among whom 
was Dionyfius, were appointed. Having once gained this 
point, he began to confider how he might get all his col¬ 
leagues turned out. For this purpofe he never joined in 
any council of war with the other commanders, nor im¬ 
parted to them his refolutions, giving out that he could not 
truft them, and that they had more regard for their own 
intereft than the welfare of their country. But while he 
was proceeding in this manner, the more prudent part of 
the citizens, perceiving what he aimed at, complained of him 
to the fenate and magiftrates, and fined him as, a difturher 
of the public peace. According to the laws, the fine was 
to be paid before he could fpeak in public, and the circum- 
fiances of Dionyfius did not allow him to difcharge it. In 
this dilemma he was afiifted by Philiftus the hiftorian, a 
man of great wealth, who not only paid this fine for him, 
but encouraged him to fpeak his mind freely, as it became 
a zealous citizen to do, promifing to pay all the fines that 
fhould be laid upon him. 

Being extricated out of this difficulty, Dionyfius next 
proceeded to inveigh, with all the eloquence he was mafter 
of, againft thofe who by means of their power or intereft 
were able to opnofe his defigns, and by degrees brought 
them into dl(credit. His next fcheme was to get thofe 
exiles recalled whom the nobility had banifhed at different 
times; as thinking that they would fupport him with all 
their power, as well out of gratitude as out of hatred to the 
2 


oppofite party. . Having gained this point alfo, he next Syracufe. 
found means to ingratiate himfelf with the foldierv to fuch 
a degree, that, under pretence of taking proper meafures for 
refilling the Carthaginians, he was chofen commander in u\ 
chief, with abfolute and unlimited power. This was noJS. 
fooner done, than, pretending that his life was in danger, fimo. 
he chofe out 1000 men for his guard, whom he attached 
to his intereft by great proxnifes. As no perfon durft new 
oppofe him, he polished himfelf of the citadel, where all 
the arms and proviiions were kept; after which he pub-Becomes 
licly took the title of king of Syracufe in the year 404 king of 
B. C. ‘ Syracufe. 


The Syracufians did not tamely fubmit to their new ma¬ 
fter : but Dionyfius managed matters fo well, that their 
frequent revolts anlwered no other purpofe tha'n more cer¬ 
tainly to entail llavery on themfelves; and he was allowed 
to poffefs the throne without much opposition till his death, 
which happened in the year 366 B. C. 

On the death of Dionyfius, he was fucceeded by his fon, Dionyfius 
called alfo Dionyfius. He was naturally of a mild and peace- II, 
able temper, averfe from cruelty, and inclined to learning; 
but his father, to whom all merit, even in his own children, 
gave umbrage, ftifled as far as poflible his good qualities by 
a mean and cbfcure education. He no fooner afeended the 
throne, tnan Dion, brother to Ariftomache the other wife 
of Dionyfius the Elder, undertook to cortv£ the faults of 
his education, and to infpire him with thoughts fifitable to ss 
the high ftation in which he was placed. For this purpofe Put under 
he fent for the philofopher Plato, under whofe care he im- the care of 
mediately put the young king. This inftantly produced * la t»by 
a reformation on Dionyfius; but the courtiers, dreading the uncle 
effefts of the philofoper's inftruftions, prevailed on him toXmhc 
bamlh Dion, and to keep Plato himfelf in a kind of impri- banilhes. 
fonment in the citadel. At laft, however, he fet him at li¬ 
berty ; upon which Plato returned to his own country. 

Dion, in the mean time, vifited feveral of the Grecian ci¬ 
ties, and at laft took up his refidence in Athens; but the 
honours which were everywhere paid him, railed fuch jea- 
loulies in the breaft of the tyrant, that he flopped his reve¬ 
nue, and caufed it to be paid into his own treafury. In a 
fhort time Dionyfius again fent for Plato ; but finding it 
impoffible to diffolve the friendiliip between him and Dion, 
difgraced, and placed him in a very dangerous fituation, in 36 
the midft of affaffins who hated him. Not daring, how-ever, Ufes Plato 
to offer him any violence, he allowed him foon after to de- and 
part; revenging himfelf on Dion, whofe eftare he fold, and P r . 0TOkcs 
gave his wile Arete in marriage to Timocrates one of his rc ‘ 
own flatterers. venge ' 

Dion now refolved to revenge himfelf on the tyrant for 
the many injuries he had fuftained, and at once to deliver 
his country from the oppreffion under which it groaned. 

He began with raifing foreign troops privately, by proper Dionraifea 
agents, for the better execution of his defign. Many Sy- troops for 
racufians of diftinflion entered into his fcheme, and gave him dethroning 
intelligence of what palled in the city ; but of the exiles, of the tyrant, 
whom there were upwards of 1000 difperfed up and down 
Greece, only 25 joined him; fo much were they awed by g 
the dread of the tyrant. The troops were affembled at His lorce 
the ifland of Zacynthus, in number only about 800; but veryflender 
who had ail been tried on many occafions, were well difei- at hrft. 
plined, and capable of animating by their example the forces 
which Dion hoped to find in Sicily. When they were 
about to fail, Dion acquainted them with his delign, the 
boldnefs of which at firft occafioned no fmall confternation 
among them ; but Dion foon removed their fears, by telling 
them that he did not lead them as foldiers, but as officers, 
to put them at the head of the Syracufians and all the peo¬ 
ple of Sicily, who were ready to receive them, with open 
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Syracufe. arms. Having then embarked in two lmall trading Veffels, 
they arrived in 12 day;. at Cape Pachynum ne.ir Syracufe. 
Their pilot advifed them to land immediately, left they 
iliould be overtaken by a violent llorm, which he perceived 
was approaching; but Dion, joking it improper to land 
lb near the enemy, commanded flr, to put to fea again, and 
double the Cape.—This was nr fooner done that the florm 
came on ; and the two veffels were driven on the coaft of 
Africa, where they were in great danger of being loft. At 
laft they arrived at the port of Minoa, not far from Agri- 
gentum. Here they received intelligence that Dionyfius 
had let fail for Italy, attended by a fleet of 80 galleys. On 
this Dion refolved to take advantage of the tyrant’s ab- 
fence ; and immediately fet fail for Syracufe. On his march 
he prevailed npon the inhabitants of Agrigentum, Gela, 
Camarina, and other cities, to join him. As foon as he 
entered the territories of Syracufe, multitudes flocked to 
h>m ; and as nobody appeared to oppofe him, he boldly en¬ 
tered the city, where he quickly found himfelf at the head 
of 50,000 men. As foon as he had landed in Sicily, Ti- 
mocrates, to whom his wife Arete had been given by Dio¬ 
nylius, and to whom the care of the city had been left, dif- 
patched a courier to let the tyrant know die danger in 
which he was. The meffenger, when almoft at his journey’s 
end, found himfelf fo much oppreffed by fatigue, that he 
could not help lying down on the ground to take fome reft. 
In the mean time, a wolf, fmelling fome meat which he had 
in his wallet, came to the place and carried off the bag in 
which was the meat, together with the difpatches. By this 
means Dionyfius was prevented from receiving a timely ac¬ 
count of Dion’s arrival; fo that when he entered the citadel 
by fea, feven days after Dion’s arrival, he found his affairs 
in a defperate fituation. Upon this he had recourfe to ar¬ 
tifice ; and having amufed the Syarcufians by a feigned ne¬ 
gotiation, until he obferved that they kept a negligent 
guard, he attacked them all at once with fuch fury, that he 
had almoft taken the city. But Dion encouraged the fol- 
diers by his example fo much, that he at laft obtained a 
complete victory ; for which they prefented him with a 
crown of gold. 

It vvas not long, however, before the ungrateful Syracu- 
fians began to think of conferring quite different rewards 
on their benefactor. Dionyfius had the addreis to render 
him fufpeCied by the multitude ; at the fame time that He- 
raclides, an excellent officer, but a fecret enemy to Dion, 
did all that lay in his power to fink his credit. In a Ihort 
time Dionyfius was obliged to fly into Italy : after which 
Hcraclides, in order to ingratiate himfelf with the popu¬ 
lace, propofed a new diviiion of lands; infinuating, that 
they could never enjoy perfect liberty as long as there was 
fo much inequality in wealth and power among die citizens. 
This fcheme was oppoled by Dion, in confequence of which 
a general combination was formed againft him ; and he was 
deferted by all excepting the foreign troops whom he had 
brought with him into the ifland. The Syracufians folicit- 
ed even thefe to abandon the caufe of their general : but 
their offers were rejected with difdain ; and Dion, with his 
faithful adherents, getting clear of the tumultuous and riot¬ 
ous populace, took the road to Leontini. The rabble pur- 
fued him, but were foon driven back : and Dion refided for 
fome time at Leontini, where he was received with all the 
refpeCt due to his character. 

In the mean time, the citadel ftill continued in the hands 
of the adherents of Dionylius. Being blocked up on all 
Tides, they were reduced to great ftraits, and were actually 
making propofals of capitulation, when Nypfius, an experi¬ 
enced general, and greatly attached to Dionyfius, appeared 
with a numerous fquadron of gallevs, and a large fleet of 
V01.. XVIII. 
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tranfports laden with proviflons. The general landed r,u 
men, and got them into the c tadel; but almoft all ins gat- 
leys and hops laden with corn were funk or taken. ibis 
victory prevented the ruin of the Syracufians; lor, giving 
theml'dves up v> feafting and debauchery, the enemy lalhed 
out in the night time from the citadel, and maffacred the 
citizens without mercy. Being thus made fenfible of the 
error they had committed, an emLally was Tent to Dion, 
intreating him to return and fave tl.e city a fecond time. 
To this he agreed without hefitation ; and inftantly let cut 
on his march, but in the mean tin:.:, as the loldiers cf Dio¬ 
nyfius fatiated with flaughter, had retired into their fortrels, 
the urgrateful Syracufians began to repent of their having 
lent an embaffy to Dion. The chief commanders, there¬ 
fore, fent meffengers to flop his march ; but as fome of his 
friends fent deputies to him at the fame time, defiring him 
to pay no regard to the former meffage, he proceeded on h;.» 
journey. The infatuated multitude l'eized the gates in or¬ 
der to difpute his entrance ; but they paid dear for their 
frenzy. The Dionyfians again fallied out upon them, and 
made fuch flaughter, that one would have thought they had 
left none alive in the city. As the troops of the tyrant well 
knew that Dion was haftening to the relief of the city, they 
ufed their utmoft endeavours to deftroy it entirely before 
his arrival; for, after they had murdered all the inhabitants 
they could find, they fet fire to the houfes, by which great 
numbers perilhed. During this confufion Dion unexpected¬ 
ly arrived ; and having brilkly attacked the enemy, at laft 
defeated them with great flaughter, driving the remainder 
into the citadel. During the reft of the night, inftead of 
refrefhing themfelves after their fatigues, they allifted in ex- 
tinguifhing the fire ; which was not done without great dan¬ 
ger and difficulty. The citadel foon afeer furrendered ; and 
Dion allowed Apollocrates the tyrant’s fon, who command¬ 
ed there, to retire with five galleys to his father. As foon 
as Dion entered the citadel, he was met by his filler and 
wife Arete, whom he received with affeClion, notwithftand- 
ing her having lived fo long with Timocrates. He then 
left the Syracufians in poffeffion of the citadel, rewarded his 
followers, dilmiffed his guards, and continued to live like a 
private citizen. 

As foon as Dion had got poffeffion of the city, Hcra¬ 
clides had fubmitted to him, and been received into favour ; 
hut as his feditious and turbulent behaviour ftill continued, 
Dion at laft gave orders to put him to death. This affion, 
however neeeffiry, fo affeCted the mind of Dion, that he be¬ 
came melancholy ; and ever after imagined himfelf haunted 
by a frightful fpeCtre, refembling a woman of gigantic fta- 
tnre, with the haggard looks and air of a fury. In a fhort 
time after he loft his life, through the bafe treachery of Ca- 
lippus, or Gylippus, who pretended lobe his intimate friend, 
and who immediately after caufed his wife and filler to be 
carried 10 prifon. 

Calippus having thus removed Dion, foon made himfelf 
mailer of Syracufe, where lie commited all manner of 
cruelties; but was driven out, and forced to fly to Rhegt- 
um, where he was murdered with the fame dagger which 
had killed Dion. In 350 B. C. Dionyfius again made him¬ 
felf mailer of Syracufe ; and being exafperated by his paft 
misfortunes, tyrannized worfe than ever. The Syracufians 
firft had recourfe to Icetas tyrant of Leontini; but as the 
Carthaginians took this opportunity to invade them with a 
powerful fleet and army, they were obliged to apply to the 
Corinthians. By them Timoleon, a celebrated commander, 
was fent to the affillance of the Syracufians, whom he found 
in a very dillreffed fituation ; Icetas being mailer of the ci¬ 
ty, the Carthaginians of the harbour, and Dionyfius of the 
citadel. As all parties were equally the enemies of Dions- 
Kk fins. 
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yraa.fi, fins, he found It impartible to hold rut, and therefore furren- 
dered himielt to Timoleon, by whom he was fent to Co¬ 
rinth ; where at lall he was reduced to the neceflity of teach- 
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After the expulfion of the tyrant, Timoleon withdrew to 
Catana,-leaving only 400 Corinthians under the command 
of an experienced officer named Lecn, to guard the citadel.- 
Thefe were immediately befieged by Icetas and the Cartha¬ 
ginians, but Timoleon found means to relieve them in fpite 
ot all oppofnion ; and having difperfed emiffaries through 
the army of Mago the Carthaginian general, exhorting the 
mercenary Greeks to forfake him, he was fo much intimi¬ 
dated, that in fpite of all the remonftrances Icetas could 
make, he fet fail for Africa, leaving his colleague to carry 
on the war in the beft manner he could. 

The day after the departure of Mago, Timoleon affault- 
ed the city fo brifkly, that the troops of Icetas were driven 
from the walls, and the Corinthians became mailers of the 
place. Timoleon, by found- of trumpet, invited the inha¬ 
bitants to come and affift in demoliihing the citadel and 
other caftles, which he called the nejls of tyrants ; after which 
he caufed edifices to be eredted in the place where the cita¬ 
del had flood, for the adminiftration of juftice. He found 
the city in a moll miferable fituation : for many having pe- 
nfiied in the wars and feditions, and others having fled to 
avoid the oppreflion of tyrants, Syracufe, once fo wealthy 
and populous, was now become almoft a defert; infomuch 
that the horfes were fed on the grafs which grew on the 
market-place. Timoleon fupplied the city with inhabitants 
from Corinth and other cities of Greece, at the fame time 
that great multitudes from Italy and the other parts of Si¬ 
cily reforted thither. Timeleon diftributed the lands among 
them gratis ; but fold the houfes, and with the money ari- 
fing from the fale eftablifhed a fund for the fupport of the 
poor. Having thus reftored Syracufe, he in like manner 
delivered all the Greek cities of Sicily from the tyrants who 
•had taken poffeffion of them, all of whom he put to death. 
After this he refigned his authority, and led a retired life, 
honoured in the higbeft degree by the Syracufians, and by 
all the cities in Sicily. After his death he was honoured 
as a god ; the expence of his funeral was defrayed by the 
public ; fports, with horfe-races. and gymnaftic exercifes, 
were held annually on the day of his death ; and it was 
decreed, that whenever the Syracufians were at war with 
the barbarians, they fhould fend to Corinfh for a general. 

For 20.years the Syracufians enjoyed the fruits of Timo- 
leon’s vidlories; but new difturbarices arifing, in a fliort time 
another tyrant ftarted up, who exceeded all that had gone 
before him in cruelty and other vices. This was the cele¬ 
brated Agathocles, of whofe exploits againft the Carthagi¬ 
nians a full account is given under the article Carthage, 
n° 33—53. He was poifoned by one Mcenon in the year 
289 B. C. after having reigned 28 years, and lived 95.— 
A fucceffion of tyrants followed, till at laft the city, being 
held by two rivals, Toenion and^Sofiftratus, who made war 
within the very walls, Pyrrhus king of Epirus was invited 
into Sicily, in order to put an end to thefe diffractions. He 
wilhngly complied with the invitation ; and was everywhere 
received with loud acclamations, as the deliverer not only of 
Syracufe, but of all Sicily, As he had a fine army nf 30,000 
foot and 5000 horfe, with a fleet of 200 fail, he drove the 
Carthaginians from place, to place, till he-left them only the 
two ftrong polls of Eryx and Lily bseurn. The former of 
thefe he took by affault, arid was bimfelf the firft man who 
mounted the walls, after having killed a great number of 
Africans with his own hand. The Mamertines likewife, 
who had conquered a confiderable part of the ifland, were 
everywhere defeated and driven out, till at laft they were 


] SYR 

fhut up in the city of Meffana. The Carthaginians, alarmed Syracufe. 
at the rapidity ot his conquefts, fent ambaffadors with pro- 
pofals of peace upon very advantageous terms ; but Pyrrhus, 
puffed up with the expectation of reducing the whole ifland, 
refufed to hearken to any terms unlefs they would inftantly 
abandon it. So firm was he in the belief of this, that he . 
caufed his fon take upon him the title of king of Sicily ; but Behaves in 
in the mean time, having difpleafed the Sicilians by his arbi- a haughty 
trary behaviour, they deferted from him in fuch numbers manner, 
that he was glad to fet out for Italy, for which retreat the and “ °M 1 - 
embaffies he received from the Samnites, Tarentines, and 
other Italians, furnifhed him with an honourable pretext. i ta i y _ 

He embarked in the Ihips which he had brought with him 
from Italy ; but was met at fea by the Carthaginians, who 
funk 70 of his veffels, and difperfed or took the reft ; fo that 
hefaved himfelf in Italy only with 12 veffels, the poor re¬ 
mains of a fleet of 200 fail. No fooner were the Mamer- Haraffed 
tines apprifed of his departure, than they difpatched a body by the 
of 18,000 men to harafs him after his landing. Thefe, ha- Mamet, 
ving paffed the ftraits before him, polled themfelves in t * nes ’ 
the road which Pyrrhus muft take in marching by land to 
Tarentum ; and concealing themfelves among woods and 
rocks, attacked him unexpectedly, and with great refolution. 

But Pyrrhus behaved on this occafion with his ufual brave¬ 
ry. The attack being made on his rear, he haftened thi¬ 
ther, and made a dreadful {laughter of the enemy, till a 
wound on his head obliged him to retire. As he was fup- 
pofed to be difabled by this wound, a proud Mamertine, of 
an extraordinary fize, and Ihining in bright armour, advan¬ 
ced, and with a loud voice challenged the king of Epirus g 0 
if he was yet alive, to a Angle combat. Pyrrhus imme- Aftonifh- 
diately turned about, and making a dreadful appearance by ing exploit 
reafon of the blood which ran down his face, flew at this of Pyrrhus, 
new champion, on whofe head he difeharged fuch a furious 
blow, that he cleft his body‘asunder; one half falling to the 
right, and the other to the left. This incredible feat, which 
has fince been aferibed to other warriors, perhaps with as 
much truth as to Pyrrhus, fo much intimidated the Mamer¬ 
tines, that they allowed his troops to continue their march 
unmolefted, ' 6f 

After the departure of Pyrrhus, Hiero the fon of Hiero- Hiero che¬ 
cks, a defeendant of Gelon the firft king of Syracufe, was fitt general 
chbfen general of the forces, along with another named /lr-fd the Sy-ra- 
temidorus. The two generals had nothing more at hearl cu ‘hnf°i‘- 
than to put an end to the confuiion and diforder which ces- 
reigned in the city; for which reafon they entered it at, 
the head of their-forces. On this occafion Hiero difeover- 
ed extraordinary talents for government. By mere dint of 
infinuation and addrefs, without fhedding blood, or hurting 
a Angle citizen, he calmed the minds of the people ; recon¬ 
ciled the fadfions ; and fo gained the affections of all, that 
he was inverted with the whole civil as well as military pow¬ 
er in the flate. Soon after this, he married the daughter 
of one of the firft citizens; and having diftinguifhed himfelf j8 e j e ^j. e{ j 
by his exploits againft the Mamertines, was unanimoufly t; ngQ f sy- 
eledled king of Syracufe, in the year 265 B. C. , racufe- 

Some time after Hiero’s acceflion to the throne, he again 
defeased the Mamertines, and reduced them to fuch ftraits, 
that they were obliged to call in the Romans to their af- 
fiftance. The confequences of this have been fully related 
under the articles Rome and Carthage. Hiero, who had Lives in 
allied himfelf with the Carthaginians being himfelf defeated ftriift 
by the Ramans, and finding his allies unable to protedl him frmndihip, 
againft the power of that republic, concluded an alliance l” 1 * 1 the 
with them ; and continued faithful to them even in the time 
of the fecond. Punic war, when they were in the greateft 
diftrefs. In his reign flourifhed the celebrated mathemati¬ 
cian Archimedes; whofe genius he employed in fortifying 

die 
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the city of Syracufe, by innumerable machines, in fuch a 
manner as rendered it abfolutely impregnable co every me¬ 
thod of attack known at that time. 

Ffiero died about 211 B. C. and was fucceeded by his 
grandfon Hieronymus: but he imprudently furfook the 
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counleis i f his grandfather, and entered into an alliance with fell perpendicul uly on their heads, and 
the Carthaginians. Soon after this he was murdered, in 
confequcnce of his tyranny and cruelty, and the greateft dil- 
orders took place in the city ; which Hannibal, though then 
in Italy, found means to foment, in hopes of keeping the 
Syracufians in his intereft. This indeed he effected ; but 
as his own affairs in Italy began to decline*, he could not 
prevent Marcellus from landing in Sicily with a formidable 
army, which the Sicilians could by no means refift. Syra¬ 
cufe was foon invefted j but the machines invented by Ar¬ 
chimedes baffled all attempts to take it by aflault. It was 
Z2 miles in compafs, and confided properly of five cities in 
one, viz. Ortygia, Acradina, Tyche, Neapolis, and Epi- 
polx.—Ortygia was a fmall iflanJ very near the continent, 
and might be called the citadel of Syracufe, being joined to 
Acradina by a bridge. The immenfe preparations which 
the conful had made for taking the city by (form, could not 
have fai ed to acccmplifti his purpofe, had the place been 
otherwife defended than by the contrivance of Archimedes. 

The Roman fleet confided of 60 quinqueremes, belides a far 
greater number of other ftiips. The decks were covered 
with foldiers armed with darts, flings, and bows, to drive 
the befieged from the ramparts, which on the fide of Acra¬ 
dina were waftied by the fea, and to facilitate the approach 
to the walls. But a machine of Marcellus’s own invention 
was what he chiefly depended on. He had faftened toge¬ 
ther fidewife eight galleys of different lengths, which made 
but one large body, and were rowed only by the oars of the 
outermoft galleys. Thefe eight galleys thus joined, ferved 
only as a balls for a machine, which was raifed up higher 
than the higheft towers of the w'alls, and had at the top a 
platform guarded with parapets in front and on each fide. 

This rryichine was called a fambuca, from its refemblance to 
a muftcal inftrument of that name, not unlike an harp. 


'bligeJ them to 


The conful’s defign was to bring his fambuca to the foot of lefs in this fectftid attack than the fleet. In the whole fpacc 
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the walls of Acradina ; but, while it was at a confiderable 
diftance (and it advanced very flow, being moved only by 
two ranks of rowers), Archimedes difcharged from one of 
his engines a vaft done, weighing, according to Plutarch's 
account, i25oponnds, then a fecond, and immediately af¬ 
ter a third ; all v.’hich, falling upon the fambuca with a 
dreadful noile, broke itsfupports, and gave the galleys upon 
which it flood fuch a violent (hock that they parted, and 
the machine which Marcellus had raifed upon them at a vaft 
trouble and expence was battered to pieces. At the fame 
time, feveral other machines, which were not vifible without 


the walls, and confequently did not leffen the confidence of brains with the fall. Marcellus, though at a lofs what to 
the Romans in the aflault, played inceffantly upon their do, could not however forbear exprefling himfelf with plea- 
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(hips, and overwhelmed them with (howers of (tones, rafters, 
and beams pointed wfith iron ; infomuch that Marcellus, 
being at a lofs what to do, retired with all poflible hade, 
and Tent orders to his land-forces to do the fame ; for the 
attack on the 1 ind-fide was attended with no better fuccefs, 


Syracinc. 


tire with great precipitation. But they were no fooner got 
at fome diftance, than a new (bower of darts overtook then:, 
which made a dreadful havock of the men, while Hones of 
an immenfe weight, difcharged from other machines, either 
difabled or broke in pieces mod of their galleys. This lofs 
they fuftained, without being able to revenge it in the lealt 
on the enemy. For Archimedes had placed molt of his en¬ 
gines behind the walls, and not only out of the reach, but 
even out of the fight, of the enemy ; fo that the Romans 
were repulfed with a dreadful (laughter, without feeing the 
hand that occafioned it; as if they had been fighting, to ufe. 
Plutarch’s expreflion, not with men, but with the gods 
themfelves. What moft haraffed the Romans in the attack 
by fea, was a fort of crow with iron claws, faftened to a 
long chain, which was let down by a kind of lever. The 
weight of the iron made it fall with great violence, and 
drove it into the planks of the galleys. Then the befieged, 
by a great weight of lead at the other end of the lever, 
weighed it down, and confequently raifed up the iron of 
the crow in proportion, and with it the prow of the galley- 
to which it was faftened, finking the poop at the fame time 
into the water. After this the crow letting go its hold all 
of a fudden, the prow of the galley fell with fuch force into 
the fea, that the whole veflel was filled with water, and funk. 
At other times, the machines, dragging fnips to the (bore by 
hooks, dafhed them to pieces againft the points of the rocks 
which projected under the walls. Other veffels were quite 
lifted up into the air, there whirled about with incre¬ 
dible rapidity, and then let fall into the fea, and funk, with 
all that were in them. How thefe ftupendous works 
were effected, few, if any, have hitherto been able to com¬ 
prehend. 

The troops under the command of Appius fuffered no 


of ground which the army, when formed, took up, the la ft 
files as well the as firft were overwhelmed with (howers 
of darts and flints, againft which they could not pofCbly 
defend themfelves. When they had with infinite trouble 
brought the mantelets and covered galleries, under which 
they were to work the rams, near the foot of the wall, Ar¬ 
chimedes difcharged fuch large beams and (tones upon them 
as cruftied them to pieces. If any brave Roman ventured 
to draw too near the wall, iron hooks were immediately let 
down from above, which, taking hold of his clothes or fome 
part of his body, lifted him up in the air and dafhed out his 


fantry: Shall we perfift, faid he to his workmen, in making- 
war upon this Briareus, upon this giant with an hundred 
hands? But the foldiers were fo terrified, that if they fin.* 
upon the walls only a fmall cord, or the l.-.tfl piece of wood, 
they immediately turned their backs and fled, crying out. 


the ranks being broken and thrown into the utmoft confu- that Archimedes was going to difeharge forne dreadful mi- 
dm by the (lores and darts, which flew with fuch noife, chine upon them. 

icrce, and rapidity, that they ftruck the Romans with ter- The confuls finding themfelves thus defeated in every 
ror, and dafhed all to pieces befoie them. attempt, turned the (iege into a blockade, reduced moft of 

Marcellus, furpriltd, though not difeouraged, at this ar- the other places in the ifland, and defeated the forces whhh 
tificial ftorm, which he did not expeft, held a council of were fent againft them ; and at laft Marcellus made himfelf 

Ll which it tvns relolved. the next dav hefnrp fnn-nfp. rnsftpr .Sturr-.-rnfe Itlplf. ,Vw-> 0—11...-..:.—__ ■ 


war, in which it was refolved, the next day before fun-rife, 
to come up clofe under the wall, and keep there. They 
were in hopes by this means to fecure themfelves againft the 
and darts which fell on the ftiips 


terrible ftorm of ftones 


mafter of Syracufe itfelf, of which the following account is 
given by Mr Hooke. “ He took the opportunity of a fe- 
ftival, when the foldiers and citizens had drunk plentifully, 
to make a detachment fcale the walls of Tyche, in that part 
Kk 2 ' c f 
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fr- cf it which was ueareft to Epipohr, and which was ill-guard¬ 
ed. He prefently after poffeffed himfelf of Epipolte ; where¬ 
upon the inhabitants cf Neapolis> as well as Tyche, fent de¬ 
puties to him, and fubir.itted. Marcellus granted life and 
liberty to all of free condition, but gave up thole quarters 
of the city to be plundered. 

“ Notwithftanding this, there was a great deal yet to do. 
Acradina and Ortygia, which w'ere Itrongly fortified, (fill 
held out; Hippocrates and Hamilco arrived with their troops 
to the relief of the befieged ; and the Romans were forced 
to exert all their bravery and Ihill to maintain the advantages 
they had gained. 

“ But now a plague made terrible havock in both ar¬ 
mies. At the fir ft breaking out of the peftilence the Sici¬ 
lians, who ferved under Hippocrates and Hamilco, dilband- 
ed themfelves, and returned to their refpedtive homes; but 
all the Carthaginian foldiers perifhed, together with thofe 
two generals. The Romans iuffered lefs by the infedfion ; 
becaufe, having been a long time before Syracufe, they were 
feafoned to the air and water of the country. 

“ About this time Bomilcar arrived on the coaft of Sici¬ 
ly from Carthage, with a fleet of 130 galleys and 700 (hips 
of burden ; but was long hindered by contrary winds from 
doubling the Cape of Pachynum. Epicydes, fearing the 
Carthaginian might fail back to Africa, left the command 
ef Acradina to the generals of the mercenaries, and went 
to Bomilcar, in order to perfuade him to fight the Roman 
fleer. The admiral would not engage, but failed away to 
Tarentum with all his galleys, ordering his flfips of burden 
to return to Africa. Epicydes, thus fruftrated of his hopes, 
and knowing himfelf unable to defend a city already half 
taken, retired to Agrigentum ; whereupon the Syracufians 
maffacred the commanders appointed by him, cbofe new 
prtetors to govern in the town, and fent deputies to Mar- 
eellus to treat of peace. In the mean time, the deferters, 
fearing to be given up to the vengeance of the Romans, 
perfuaded the mercenaries that they all'o would have the 
fame fate. Inftantly the foldiers ran to arms, put to death 
the new prastors, together with many of the Syracufians, 
and plundered part of the city. After this daughter they 
ehofe fix generals, three to command in Acradina, and 
Jiree in Ortygia. Upon the return of the deputies from 
Marcellus, the mercenaries finding that their cafe was differ¬ 
ent from that of the deferters, and that there was no de- 
iign again!! their lives, became perfectly fatisfied, and the 
negotiation went on. During the courfe of the treaty, 
Marcellus found means to corrupt Mericus, a Spaniard, one 
cf the fix generals chofen by the foldiers, and engaged him 
to admit the Romans into that part of the city where he 
commanded. Mericus, the better to accomplifh this defign, 
feigned an extraordinary zeal for the prefervation of that 
place ; pretended not to like that deputies fhould have leave 
to go out and in at pleafure ; and propofed, that for the 
pre-iter fecurity of the town, each general lhould have a dif- 
iuiff quarter affigned him, and be refponfible for any ne- 
gledt of duty in it. The motion was agreed to ; and upon 
the divifion, that diftridf of Ortygia which extended from 
the fountain of Arethufa. to the mouth of the great port 
fell to his care. Marcellus, informed of what was done, 
took his meafttres accordingly. He fent a body of troops 
to that fide where Mericus commanded, and the Spaniards 
admitted them at the gate of Arethufa. At the fame time, 
the proconful ordered a falfe attack to be made on Acra¬ 
dina ; which drawing almoft all the foldiers of the garrifon 
thither, Ortygia was in a manner left defencelefs. Fore- 
feeing this, he had detached another party of foldiers to 
take advantage of it. Thefe entered Ortygia almoft with¬ 
out fighting j upon which the deferters made their efcape, 


the Romans giving them way; and the Syracufians in Acra- Syracufe. 
dina, thus delivered from the fear of the deferters, immedi- * 
ately opened their gates to Marcellus, who thereby became 
mafter of the whole city. 

“ And now the conqueror, who is faid to have wept Th/rity ’ 
during the fiege with compaffion for the inhabitants, gave plundered, 
up both Ortygia and Acradina to be plundered by his and Archi 
army, after he had fecured the late king’s treafures for the medes kiI " 
ufe of his republic, and the ftatues, paintings, and princi- led ‘ 
pal ornaments of Syracufe to illuftrate his triumph. The 
foldiers had orders to fpare the lives of the citizens; but 
they were cruel in their avarice, flew many of them, and 
among the reft the incomparable Archimedes. He was 
very intent on a demonftration in geometry, and calmly 
drawing his lines, when a foldier entered the room, and 
clapped a fword to his throat. “ Hold ! (faid Archime¬ 
des) one moment, and my demonftration will be finilhed.” 

But the foldier, equally regardlefs of his prayer and his de¬ 
monftration, killed him inftantly. There are different ac¬ 
counts of the manner of his death ; but all agree that Mar¬ 
cellus regretted it extremely, and fhowed a Angular favour 
to his relations for his fake.” ^ 

The city of Syracufe continued fubjedb to the weftern Syracufe 
empire till its declenfion, when the ifland of Sicily, being deftroyed 
ravaged by different barbarians, the capital alfo underwent b y the Sa * 
various revolutions; till at laft, in the 9th century, it was racen *' 
fo deftroyed by the Saracens, that very few traces of its 
ancient grandeur are now to be feen. “ The ancient city of 
Syracufe was of a triangular form, and confifted of five Travels i» 
parts or towns. The circuit, according to Strabo, amount- tb ? two si ‘ 
ed to 180 ftadia, or 22 Englilh miles and four furlongs. “ I,ts, y ob 
An account (lays Mr Swinburne) which I once fufpefted & C . P ' 32 '” 
of exaggeration ; but, after fpending two days in tracing the 
ruins, and making reafonable allowances for the encroach¬ 
ments of the fea, I was convinced of the exaffnefs of his 
meafurement. 

“ At prefent it is ftrongly fortified towards the land, and 
the ditches of the baftions form the communications be¬ 
tween the two havens. It is very weak towards the fea, 
but the fhelves render it hazardous to debark on that fide. 

The garrifon is one of the beft appointed in the kingdom, 
but the heights of Acradina command the works. 

“ About eighteen thoufand inhabitants are now contained 
in it. The dwellings are far from being memorials of an¬ 
cient Syracufan architefture or opulence. In any other 
fituation they might be thought tolerable ; but to obfervers 
who reflect on the ftyle of thofe buildings that probably 
once covered the fame ground, the prefent edifices muft 
have a mean appearance. The ancient temple of Minerva 
is now turned into a cathedral. The walls of the cella are 
thrown down, and only as much left in pillars as is neceffary 
to fupport the roof; the intercolumniations of the pery- 
ftile are walled up. This temple is built in the old Do¬ 
ric proportions ufed in the reft of Sicily; its exterior di- 
menfions are 185 feet in length and 75 in breadth. There 
are alfo fome remains of Diana’s temple, but now fcarcely 
difcernible. Befides thefe, there are few ruins in the ifland ; 
and one is furprifed that any Ihould exift in a place which 
has been fo often laid wafte by enemies, and fo often fliaken 
by earthquakes. 

“ Every objeft here imprints a melancholy fenfation on the 
mind, while it draws a companion between the prefent 
humble ftate of things and their once flourifhing condition. 

The ancients have left pompous deferiptions of the traffic 
carried on in this well fituated port, the almoft incredible- 
wealth poffeffed by its citizens, and the fplendid edifices 
upon which they lavlfiied a great part of their riches. I 
had already viewed (fays Mr Swinburne) the defert fites. 
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of many great ancient cities, and had as often mourned 
over their remains, but never did I feel the impreflion of 
pity and regret fo ftrong as in wandering among the ruins 
of Syracufe.” 

SYRIA, a very ancient kingdom of Afia, lying between 
the Mediterranean on the well, the Euphrates on the eaft, 
and Arabia Deferta, Phoenicia, and Pelelline, on the fouth. 

In ancient times this country was called Aram , from A- 
ram the youngeft fon of Shem, who fettled here; but in 
procefs of time the name came to be changed into Syria, 
from one Syrus, according to fome ; though others think it 
is only a contraction of the word AJfyria. At firft it was 
undoubtedly parcelled out into feveral petty dates; all of 
which feem afterwards to have been reduced under fubjsc- 
tion to the four principal ones, Zobah, Damafcus, Hamath, 
and Gefhur. Afterwards the whole country was divided in¬ 
to two parts only, viz. Ccelefyria and Phoenicia ; though the 
Phoenicians, Idumeans, Jews, Gazites, and Azotites, or the 
whole country of the Philiftines, was included. After the 
death of Alexander, Syria, in the great extent of the word, 
was divided, according to Strabo, into Comagene, Seleucis 
of Syria, Coelefyria, Phoenice on the fea-coaft, and Judea in 
the midland. Ptolemy, however, fubdivides thefe ; and in 
the Proper Syria reckons only Comagene, Pieria, Cyrrhifti- 
ea or Cyrrheftica, Seleucis, Cafliotis or Cafiotis, Chalybo- 
nitis, Chalcidice or Chalcidene, Apamene, Laodicene, Phoe¬ 
nicia Mediterranea, Coelelyria and Palmyrene. 

The hiftory of the ancient Syrians, till the time of their 
being carried away by the kings of Affyria, is totally un¬ 
known, excepting a few particulars which may be gathered 
from Scripture, and which it is needlefs here to repeat. 
During the continuance of the Affyrian, Babylonian, and 
Perfian monarchies, the hiftory of this country affords no¬ 
thing remarkable ; but after the death of Alexander, it gave 
name to a very confiderable empire, which makes a confpi- 
cuous figure in ancient hiftory. At this time, however, it 
was not confined to Syria properly fo called, but compre¬ 
hended all thofe vaft provinces of the Upper Afia which 
formed the Perfian empire ; being, in its full extent, bound¬ 
ed by the Mediterranean upon one fide, and the river Ind-u-s 
on the other. The firft king was Seleucus, one of the ge¬ 
nerals of Alexander the Great; who, after the death of 
that conqueror, being made governor of Babylon, was 
tempted, by the example of Alexander's other captains, to 
fet up for himfelf. Eumenes, who had iincerely at heart 
the intereft of Alexander’s family, Elicited his afiiftance 
againft Antigonus, who had openly revolted ; but Seleucus 
not only refuled this affiftance, but attempted to deftroy Eu- 
menes himfelf with his whole army, by cutting the lluices 
of the Euphrates, and laying under water the whole plain 
where they were encamped. Eumenes, however, found 
means to eicape the danger without the lofs of a man. Up¬ 
on this Seleucus endeavoured to gain over his troops : but 
finding that impofllble, he made a truce with Eumenes, and 
granted him a fafe paffage through his province; but at the 
fame timefentan exprefs to Antigonus, defiriug him to fall 
upon him before he was joined by the governors of Upper 
Afia. Antigonus did not fail to follow his advice; but 
having prevailed againft Eumenes through treachery, he 
next thought of bringing Seleucus himfelf under fubje&ion. 
On his return to Babylon, therefore, after having been feaft- 
ed with his whole army by Seleucus, he demanded of him 
an account of the revenues of his province. R ceiving an 
unfavourable anfwer to this quefti n, Antigonus was fo 
much exafperated, that Seleucus, not thinking himlelf a 
match for him at that time, thought proper to fly into 
Egypt. 

By the flight of Seleucus, Antigonus was left matter of 


all his provinces; hut his fon Demetrius being afterwards 
defeated by Ptolemy at Gaza, Seleucus began to think of s 
recovering what he had loft. Being furniftied by Piolemy Attempts 
with iooo foot and 200 horfe, he fet ont with that {lender tlle 
force to attempt the recovery of Babylon. Nothing could \ 

have a more defperate appearance than this undertaking ; ver yfl elK j.. ; , 
yet Seleucus was not difeouraged. On his ariival at Carrhae force, 
in Mefopotamia, partly by force and partly by perfuafion, 
he prevailed on the Macedonians who garrifoned that place 
to revolt from Antigonus and join him. Being thus rein¬ 
forced, he entered the territories of Babylon, where new 
fuppliec were continually added to his army ; his ancient 
fubjects flocking to him from all parts, and declaring them- 
felves ready to ftand by him with their lives and fortunes. 

This happened in confequence of the lenity with which they 
had been treated by Seleucus; whereas Antigonus was uni- 6 
verfally detefted on account of his feverity.—As he ap- ma ft e r of 
proached the city, thofe who favoured Antigonus retired t h e c ;ty. 
into the citadel, but were foon obliged to furrender; and in 
that fortrefs Seleucus found his children, friends, and domef- 
tics, whom Antigonus had kept prifoners ever fince his 
flight into Egypt. 

Seleucus having thus made himfelf mafter of Babylon, in 
the year 312 B. C. began to prepare for encountering An¬ 
tigonus, who he knew would foon attack him with all his 7 
force. Nicanor, governor of Media under Antigo-nus, firft Defeats 
advanced againft him at the head of 10,000 foot and 7000 
horfe: but Seleucus, with only 3000 foot and 400 horfe, Me j ia “ c ld ’ 
having drawn him into an ambufh, cut off almoft the whole s u f lana> 
of his army, and fuch of the ioldiers as had efcaped the 
flaughter willingly enlifted under his banner. 

The confequence of this viftory was the fubmiffion of all 
Media and Sultana; which alarming Antigonus, hefenthis 
fon Demetrius with an army of 5000 Macedonian foot, 

10,000 mercenaries, and 4000 horfe. Seleucus was then in 
Media; and Patrocles, whom lie had left to take care < f 
Babylon, finding his force inadequate to that purpofe, com¬ 
pelled the inhabitants to leave the city and difperfe them- 
felvesin the adjacent countries, while he himfelf, with what 
troops he had, retired into two forts, which he thought 
could eafily be defended. When? therefore Demetrius en¬ 
tered B .bylon, he was furprifed to find it deferted, upon 
which he inftantly attacked the forts. One was quickly 
reduced ; but as the other held out till the expiration of 
the time which had been allowed him by his father, he left 
5000 foot and iooo horfe under the command of Arche- 
laus to carry on the fiege. With the reft he marched away, 
fuffering his f.ldiers to live at diferetion as he went along ; 
which fo provoked the Babylonians, that they were ever af¬ 
ter attached to Seleucus as if he had been their natural 
prince. 

On the return of Seleucus to Babylon, he eafily drove 
out the troops left by Antigonus, recovered the caftle 
which he had garrifoned, and fettled his authority on fuch 
a firm foundation, that it could never afterwards be moved. 8 
Having then marched again into Media, he deented and Nicanor 
kilLd with his own hand Nicanor or Nicator, whom Ami- , "1 
gonus had fent againft him ; after which, having fettled the 1 

affairs of Media, he reduced all Perfia, Badhia, and Hyrca- 
nia, fubjeifing to his new empire thefe and all the other pro¬ 
vinces on this fide the Indus which had been conquered. 

Seleucus being now mafter of all the countries which lie 
between the Euphrates and the Indus, took the title of king 
of Babylon and Media But, not fatisfied with thefe poffei- 
fions, ample as they were, he croffed the Indus, in ordei to 
conquer thofe regions which had fubmitted to Alexander 
beyond that river. But, during the time that the generals 
of Alexander had b?en making war upon his family and up¬ 
on 
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on one another, one Sandracottus, a native of India, had 
driven out the Macedonians, and made himfelf mafter of the 
whole country. He oppofed Seleucus with an army of 
600,000 men and a prodigious number of elephants ; 
which intimidated the Macedonian fo much, that he offered 
to leave Sandracottus in quiet poffeftion of his dominions, 
provided he would furnifh him with 500 elephants. To 
this Sandracottus readily affented ; up on which Seleucus 
marched back into the well againft Antigonus, and, in con¬ 
junction with Lyfimachus and Ptolemy, engaged and totally 
defeated and killed him at Ipfus. After this Seleucus 
marched into Upper Syria, which he reduced entirely, and 
built the city of Antioch on the Orontes. In the fame 
country be built feveral other cities ; one of which he call¬ 
ed Seleucia, from his own name ; another Apamea, from his 
wife Apama, the daughter of one Artabazus a Perfian ; and 
a third Laodicea, from his mother Laodice. He firft en¬ 
tered into an alliance with Demetrius, and married Strato- 
nice his daughter ; but foon after affiled Lyfimachus and 
Ptolemy to deprive him of the bed part of his dominions. 
Thus Demetrius being reduced fo low that he could give 
him no farther jealoufy, Seleucus betook himfelf to the 
building of another city which he called likewife Seleucia, 
and which flood on the place where the city of Bagdad now 
ftands. Befides thefe, he built a great many others ; 16 of 
which he-called Antioch, from the name of his brother An¬ 
tiochus ; nine Seleucia , from his own name ; three Apamea, 
from Apama his firft wife ; one Stratonicea, from his fecund 
wise Stratonice ; and fix Laodicea , from his mother Lao¬ 
dice. 

In 284 Seleucus entered into a war with Lyfimachus, 
with whom he had hitherto lived in ftridt amity. Out of 
36 general officers left by Alexander the Great, they two 
only furvived, and both were upwards of 70 years old. Ne- 
verthelefs they were both filled with the ambition and ani- 
mofity of young men. The two armies met at a place call¬ 
ed Curopedion in Phrygia, where an obftinate engagement 
took place. Viflory was long doubtful: but at laft Lyfi¬ 
machus was run through with a fpear, and died on the fpot ; 
on which his troops betook themfelves to flight, and left 
Seleucus mafter of their baggage. This vi&ory added to 
the poffeffions of Seleucus all thofe provinces which had for¬ 
merly been fubjeft to Lyfimachus. The former exulted 
much in his good fortune; being chiefly pleafed that he 
was now the laft of Alexander’s captains, and by this vic¬ 
tory became, as he ftyled it, the conqueror of conquerors ; and 
on this account he is generally called Nicator, or the conque¬ 
ror. His triumph, however, on this occafion, was but fhort- 
lived ; for, feven months after, as he was marching towards 
Macedon to take poffeftion of that kingdom, he was treach- 
eroufly murdered by Ptolemy Ceramics, on whom he had 
conferred innumerable favours. Philelterus prince of Per- 
gamus purchafed his body at a great price from Ptolemy, 
and fent it to his foil Antiochus ; who, with extraordinary 
pomp, burned it in Seleucia on the fea-coaft, erefting on 
the place a magnificent chapel which he called from his fur- 
name Nicatorium. 

Seleucus was fucceeded by his fon Antiochus Soter, who 
held the empire 19 years. He religned to Antigonus Go- 
natus all pretenfions to the crown ot Macedon; aud having 
engaged in a war with Eumenes king of Pergamus, he was 
defeated by him, and obliged to yield up part of his domi¬ 
nions. He died in 261 B. C. and was fucceeded by his 
fon Antiochus Theos; who having engaged in a war with 
Ptolemy Philadelphus king of Egypt, the Parthians and 
Baftrians took an epportunity, to revolt, and could never 
afterwards be reduced. In 246 B. C. he was poifoned by 
his wife Loadice, whom he had divorced for Berenice daugh¬ 


ter to Ptolemy, with whom he made peace on the revolt of Syria/ 
the Ba&rians. On the death of Ptolemy, Antiochus di- 
vorced Berenice, and took back Laodice ; who, to fecure 
herfelf againft the effedts of his fickle difpofition, poifoned 
him, as we have juft mentioned, and raifed to the throne her 
own fon, named Seeucus Ca'linicus . Not thinking herfelf Seleucus 

fafe, however, as long as Berenice lived, Laodice began im- Calliiu.cuj. 
mediately to concert meafures, for putting both her and her 
fon to death. Berenice attempted to fave herfelf by retiring 
to Daphne, where fine fhut herfelf up ir> an afylum built by 
Seleucus Nicator. There fhe was cloiely befieged by the 
fons of Seleucus ; of which the cities of Afia having intel¬ 
ligence, formed a confederacy in her favour. Her brother 
the king of Egypt alfo haftened to her relief with a confi- 
derable army ; but before either of thefe could come to her 
afliftance, both fhe and her fon were barbaroufly murdered, 
with all the Egyptians who attended them. 16 

Ptolemy, on hearing the melancholy news of his fitter's Great part 
death determined to take the moft fevere vengeance on hei 
murderers. Joining his forces to thofe of the Afiatics, he 
carried every thing before him. Having in the firft place by Ptolemy 
put an end to the life of Laodice, he made himfelf mafter ot Euergetes. 
all Syria and Cilicia; then paffing the Euphrates, he fub- 
dued all the country as far as Babylon and the Tigris ; and 
had not the progrefs o + his arms been interrupted by a fedi- 
tion which obliged him to return to Egypt, it is more than 
probable that he would have fubdueef the whole Syrian em¬ 
pire. As foon'as he was returned, Seleucus attempted to 
revenge himfelf; but his fleet being deftroyed by a violent 
ftorm, and his land army defeated by Ptolemy, he conclu¬ 
ded a truce for ten years. During all this time the Parthian 
prince had eftabliftied himfelf fo firmly on the throne, that 
it was in vain to think of difpoffeffing him. However, as 
foon as his other affairs would permit, Seleucus undertook 17 
an expedition againft Arfaces the Parthian monarch ; by Seleucus 
whom he was utterly defeated, taken prifoner, and carried 
into Parthia, where he died four years after. He was fuc- prifoner by 
ceeded by his eldeft fon Seleucus Ceraunus, a weak prince, the Par- 
who was poifoned by a confpiracy of two of his officers, tkians. 
when he had reigned one year ; after which his brother An¬ 
tiochus, furnamed the Great , afeended the throne in 225 
B. C. 18 

In the very beginning of his reign, two of his generals, Antiochus 
Alexander and Molo, rebelled againft him. The former had the Great., 
been appointed governor of Peiiia, and the latter of Media, 
but they, del'pifing the king’s youth, refufed to obey. The 
occafion of this revolt is laid to have been their dread of the 
cruelty of Hermias the king’s prime minifter ; and as they 
hoped to draw into their fchemes Achteus governor of the 
provinces of Afia Minor, they doubted not of fuccefs. In 
this, however, they failed ; but this did not difeourage them 
from j roceeding in their rebellion. Epigenes, the comman¬ 
der .of the troops about the king’s perfon, advifed him to 
march without delay againft the rebels ; but as Hermias re¬ 
proached him with treachery and a defign to betray the 
king into the hands of his enemies, Antiochus fent two of undertakes 
his generals into the eaft, while he himfelf undertook an exr an unfuc- 
pedition agdiaft Ptolemy Philadelphus, with a view of re- cefsful ex- 
covering C'cekfyria. In this attempt, however, he was dif- pedition a- 
appointed ; and the generals whom he had fent into the * ainft E * 
eaft were totally defeated and their troops cut off: upon 
which he determined to lay afide for the prefent his Syrian 
enterprife, and march in perfon againft the rebels. This 
was again oppofed by Hermias ; but as he found it impof- 
fible to alter the king’s mind, the treacherous minifter found 
means to get Epigenes the author of this project'executed, 
under pretence of holding a correfpondence with Molo one 
of the rebel chiefs. Antiochus in the mean time purfued 

his 
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Syria. his march againft the rebels, whom he defeated in a pitched 
battle; upon which their chiefs laid violent hands on them- 
Suppreffea felves. On his return he received the fubmiffic.n of the 
one rebel- Atropatii, a barbarous people in Media; and put to death 
lion, but‘s his prime minifter Hermias, whom he found hatching treach- 
embarraff- erous defigns againft him. During his lifetime, however, 
the/ an °" tra i tor > ^7 accufing Acbaeus of treafon, had obliged him 
to revolt in his own defence ; fo that the king had ftill two 
important wars on his hands, viz. that with Ptolemy king 
of Egypt, and the other again!! Acbseus. After fome de¬ 
liberation, he refolved to march firft againft the king of 
Egypt; and was at firft very fuccefsful, reducing many cities 
in Coelefyria and Paleftine, and defeating the Egyptians in 
Is defeated a pitched battle: but in the year 217 B. C. being worded 
by the E- in the battle ot llaphia, he was obliged to abandon all his 
gyptians, conquefts; of which Ptolemy immediately took poffeffion, 
but fup- and Antiochus was obliged to cede them to him, that he 

rebellion C aC R>f ure t0 purfue the war againft Achaeus. 

. . Antiochus having made vaft preparations for his expedi¬ 
tion, foon reduced Achseus to fuch diftrefs, that he was 
obliged to (hut himfelf up in the city of Sardis, which he 
defended for fome time with great bravery ; till at laft, be- 
ing betrayed by two Cretans, he was delivered up to the 
Hisfuccef- king, and by his order put to death. Antiochus then un- 
fes in the dertook an expedition againft the Parthians, whom he obli- 
eaft. ged t0 conclude a peace on very advantageous terms. He 
then turned his arms againft the king of Baftria, whom he 
alfo compelled to agree to his terms; one of which was, 
that he fhould give him up all his elephants. For the con¬ 
firmation of the treaty, the king of Badtria fent his fon to 
Antiochus ; who being taken with his majeftic mien and 
agreeable converfation, gave him one of his daughters in 
marriage. He then crolfed Mount Caucafus, and entered 
India : where having renewed his alliance with the king of 
that country, he received alfo of his elephants, which in- 
creafed his flock to 150. From India he marched into 
Arachofia, Drangiana, and Carmania, eftablifhing order 
and difeipline in all thofe countries: then palling through 
Perfia, Babylonia, and Mefopotamia, he returned to An- 
tiocb, after an abfence of feven years. 

Enters into In die year 204 B. C. Antiochus entered into a league 
a league with Philip of Maceden, on purpofe to deprive Ptolemy 
^with Philip Epiphanes, the infant king of Egypt, of all his dominions. 
ofMacedoH q k e Egyptians, however, put the young king under the 
king 1 of 1 6 tu ‘ tl0n °f the Romans ; who immediately required the c>m- 
Egyp t< federate princes to defift from any enterprile againft the king 
of Egypt, under the penalty of incurring the diipleafure of 
the republic. After delivering this meifage, M. Emilias 
Lepidus, one of the ambaffadors, repaired to Egypt, wliete 
he took upon himfelf the office of regent and guardian to 
the young king. Elaving regulated affairs there in the bdl 
manner he could, he returned to Rome, after having ap¬ 
pointed one Ariftomtnes, an Acarnanian, to be chiet mini¬ 
fter to the k ng. Ariftomenes being a man of prudence 
and fidelity, acquitted himfelf very well in his new ftution. 
Having taken care to recruit his army as well as he could, 
he fent one Scopas, a man of great authority among the 
.ffitolians, into that country, to vaife auxiliaries. Scopas 
foon raifed an at my of 6000 iEtolians, at that time reputed 
the belt foldiers in the tvoild ; and having joined the Egyp¬ 
tian army, reduced all Judea, put a garrifon into the caftle 
at Jerufalem, and, on the approach of winter, returned to 
Alexandria loaded with booty. Thefe exploits, however, 
were performed when Antiochus was abfent in Afia Minor ; 
l4 and no fooner was he returned, than the face of affairs was 
Deftroys changed. Scopas was defeated in a pitched battle, where 
the Egyp- one half of Its men were delfroyed. He himfelf efcaped to 
tian army. £ k [ 011j where he fliut himkif up with 10,000 of hit fol- 


diers ; but Antiochus haying mvefted the place, Scopas was 
reduced to the neceflity of l'urrendering at diferetion. The 
king purfued his conquefts ; recovered ail Paleftine and Coe¬ 
lefyria ; after which he invaded Alia Minor, in hopes of re¬ 
ducing it alfo, and reftoring the Syrian empire to the fame 25 
extent it had in the time of Seleucus Nicator. The free His con- 
cities in Afia Minor immediately had recourfe to the Ro- quells 
mans, who fent an embalfy to Antiochus on the occafion ; checked by 
buc as both parties put on thofe haughty and imperious 
airs to which they thought the greatnefs’-of their power 
gave them a right, no fadsfaffion was given, but every thing 26 
tended to an open rupture. While matters were in this li- Hannibal 
tuation, Hannibal the Great being obliged to leave his own h ^ ,;l 
country, fled to Antiochus: from whom he met with a ™ n 1 ' n 
gracious reception. As Hannibal had, while a child, fworn 
perpetual enmity againft the Romans, he ufed all his elo¬ 
quence to perfuade Antiochus to make war with them ; and as 
the many victories which he had gained over them left no room 
to doubt of his capacity, Antiochus doubted nothing of be¬ 
ing able, by his affiftance, to conquer that haughty people. 

Several embaffies pafled between the two nations ; but chief¬ 
ly with a defign, on the part of Antiochus, to gain time. 

Hannibal endeavoured to draw his countrymen into the 27 
confederacy againft Rome, but without effeif. Antiochus /' nt / ( / lus 
having ftrengihened himfelf by feveral alliances, at laft re- tjjeadvic.- 
folved to begin the war in earned. To confult on the mea- 0 f tlanni- 
fures proper to be taken, he called a council of war ; but ex- bal. 
eluded from it the only man whofe advice he ought to have 
followed ; namely, Hannibal the Carthaginian. The rea- 
fon of this was, that he had become jealous of him from the 
too great intimacy, as he thought, which he had kept with 
the Roman ambafiadors. However, in this council it was 
agreed that the war fhould be immediately commenced. 

The king himfelf was prevailed upon by the JEtolians to 
pafs over into Greece, and at the lame time entirely to re¬ 
ject the advice which Hannibal had formerly given, of lend¬ 
ing him with an army into Italy. Plere he was made gene- 
raliffimo of all the Greek forces; but made none of thofe 
efforts that had formerly obtained him the title of Great, 

Indeed it now plainly appeared, not only that he was inca¬ 
pable of carrying on war againft fuch enemies as the Ro¬ 
mans, but even of accepting proper advice when it was given 
him. In another council, into which Hannibal was ad¬ 
mitted, that commander advifed the king, before he under¬ 
took any thing elfe, to ufe his utmoft endeavours to gain 
over Philip of Macedon ; which, he faid, was a ftep fo im¬ 
portant, that if it could be gained, they might, without 
much ado, become m.ifters of all Greece. But if Philip 
could not be prevailed on to make war on the Romans, he 
was of opinion that the king fttould fend his fon Seleucus 
into Macedon at the head of an army, and thus prevent 
Philip from giving the Romans any affiftance. But he ftiil 
maintained, that the only way to defeat the Romans was to 
fend an army into Italy. This advice was again rejected ; 
and the king imprudently became the aggrdior, by falling 
on a body of 500 Romans before war had been declared. 

He alfo make king Phil p his enemy, by entertaining the 
rege* t of Athamaniu, who was a pretender to the crown 2 g 
of Macedon. To complete all, he himfelf fell in love, His fliainc- 
though above 50 years of age, with a beautiful young woman fulbeha- 
of Chulcis, whom he married ; and became fo great a Have vi°ur, 
to this paffion, that he entirely negledled his affairs ; the 
army gave themfelves up entirely to diffipation and de¬ 
bauchery, and every trace of military difeipline v.tniffied. 

In the year j p 1 B. C. t icch us as 1 aifed f rom h t s 1 e— 
thargy by a declaration of war againft him at Rome, and 
fet out foi zEtolia. His army at this time amounted to no 
more than io,ceo foot and 500 borfe. Pic bad been made 
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k’-yria. to believe that he would receive a vaft reinforcement in JE- 
tolia: but when he came to maize the experiment, he f on 
Is defeated founi his miftake; all the troops he could raife there 
hytheRo- amounted to no more than 4000 men. With this force, fo 
mans ;,t exceedingly inadequate to the purpole, he was obliged to 
Thermopy- oppofe the Roman army, who were advancing in conjunc- 
lre - tion with the Macedonians, and had already made furprifing 

progrefs. Antiochus feized the Straits of Thermopylae ; 
but was driven from them by the Romans, the king himfelf 
being the fir lb that fled. Almoft his whole army was de- 
flroyed in the battle or in the purfuit, and Antiochus re¬ 
turned with difgrace into Afia. 

Soon after his return, Antiochus equipped a fleet of 2co 
fail; on which he immediately embarked for the Thracian 
Cherfonefus, now Crim Tartary, where he fortified the ci¬ 
ties of Lyfimachia, Seftus, and Abydos, with others in that 
neighbourhood, to prevent the Romans from eroding the 
Hellefpont. In the mean time Polyxenidas the Syrian ad- 
, 0 miral fent intelligence to the king that the Roman fleet had 
His fleet appeared off Delos ; upon which he defired him to feek them 
defeated by out and engage them at all events. He did fo, and was de- 
thatofthe f eace d with the lofs of 40 (hips taken or funk in the engage- 
Romans. ment- T ] lis was p oon a f ter revenged by the deltruftion of 
the Rhodian fleet by the artifice of Pol.yxenidas ; but in 
the end the king’s affairs went everywhere to wreck. Ha¬ 
ving laid fiege to the city of Pergamus, he was obliged to 
3! raii'e it with lofs ; the Phoenician fleet commanded by Han- 
Mcctswith nibal was defeated by the Rhodians; and foon after the 
two other Syrian fleet under Polyxenidas was utterly defeated by the 
defeats, and R omans . Antiochus was fo much diiheartened by thefe re- 
fike'one Plated defeats, that he appeared like one infatuated. In- 
infatuated. dead of fortifying more fcrongly thofe cities which lay on 
the frontiers of his kingdom, he entirely deferted them : and 
thus Lyfimachia and Abydos, the two keys to Afia, fell 
into the hands of the Romans without the lead refiftance. 

The arrival of the Romans in Afia ftruck Antiochus with 
fuch terror, that he inftantly fued for peace. The terms be 
■ -2, offered were indeed very advantageous, but by no means 
Sues° for agreeable to the expectations of the Romans. They there- 

peace, but fore gave him this final an fiver : 1. That fince he had drawn 
is refilled. upon 'himfelf the war, he fhould defray the whole expence 
of it; 2. That he fhould reftore liberty in general to all the 
Greek cities in Afia ; and, 3. That to prevent future hofti- 
lities, he fhould relinquifh all Afia on this fide Mount Tau¬ 
rus. Thefe terms, however, Ibll appeared to him fo into¬ 
lerable, that he rel'olved to continue the war ; and determi¬ 
ned alfo to take the mod imprudent method of carrying it 
on, namely, by hazarding all on the event of a general en¬ 
gagement. The king encamped near Magnefia, and drong- 
iy ^fortified his camp. The Romans intuited him in his 
trenches, and propoled to attack his fortifications if he con¬ 
tinued to decline an engagement. At lad the king, think¬ 
ing it w'ould be fliatneful for him longer to refufe an engage¬ 
ment, being at the head of an army far more numerous than 
that of the enemy, :n a friend’s country, and in the midft of 
his allies, refolved at all events to accept the challenge, aqd 
accordingly prepared for a decilive battle. 

5 ; nr tie of The Roman army confided of four legions, partly llo- 
Magnc-fk. mans and partly Latins, each legion at this time containing 
5500 men, and of ycoo auxiliaries fent by the kings of Per- 
o-amus and Macedon ; but of thefe 2000 were ordered to 
vuard the camp during the -addon. _ The Romans were pod- 
ed in the centre, and the Latins in the two wings, the left 
of which extended to the nver. On the fide of the right 
wing, to cover and fupp>>rt it, the conful poded the auxi¬ 
liary troops of Lumenes, a fnnall b' dy of horfe, and fome 
Trallians and Cretans lightly armed. Sixteen elephants 
which the Romans had were placed behind the army by way 
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of corps de-referve, the conful'not thinking it proper to op- Syiia. 
pofe them to thofe of the enemy, which were far more mi- w * 
merous, being in all 52, and befides excelled the Roman 
elephants in drength, height, and courage, the former be¬ 
ing brought from India and the latter from Africa. As 
for the Syrian army, all the nations of the ead feemed to be 
aifembled to fupport the caufe of Antiochus. But the 
main drength of it confided in 16,000 foot, armed after the 
Macedonian manner, who compofed the phalanx. This 
body faced every way, was armed with long pikes, and 
taught to fight in dole order, as the foldiers of Alexander 
the Great had formerly been. Antiochus did not draw up 
his phalanx as ulual, but divided it into 10 companies fepa- 
rated from each other, placing, in the fpaces between each 
of the companies, an elephant loaded with a tower full of 
armed men. On the right of the phalanx w as drawn up in 
a line part of the cavalry, viz. 1500 Afiatic Gauls, 3000 
horfe armed cap-a-pee, and 1000 more, the flower of the 
Median cavalry. At fome diilai.ee from thefe followed the 
cavalry of the king’s houfehold richly clothed, and wearing 
bucklers plated over with lilver. In the fame line 1200 
Scythians on horfeback, armed with bows and arrows, made 
a great figure, being all chofen men, and of an extraordi¬ 
nary fize. The light-armed troops, to the number of 3000, 
partly Trallians and partly Cretans, with 10,000 Mylian 
archers and 4000 men more, partly Cyrtceans armed with 
flings, partly Perfians armed with bows, and partly Arabians 
mounted on dromedaries, clofed the right wing, which was 
led on by- the king in perfon, furrounded by a body of Sy¬ 
rians and Lydians well mounted, but not heavily armed. 

The left wing was commanded by Seleucus and Antipater; 
the former the king’s fon, and the latter his nephew, and 
difpofed thus : Clofe to the phalanx were polled 1500 
Galatians and 2000 Cappadocians, which king Ariarathes 
had fent to the affiftance of his father-in-law. Next to thefe 
were placed 2700 auxiliaries lent from different countries ; 
thefe were followed by 3C00 cuiraffiers well mounted ; and, 
laflly, in the flank of this wing marched 2000 horfe lightly 
armed. At fome diftance were placed feveral fmall bodies 
of light-armed troops both foot and horfe; among which 
were 2500 Galatian horfe, fome Tarentines, Cretans, Ca- 
rians, Cilicians, &c. The phalanx, which was in the centre, 
was commanded by three officers of diftinflion, viz. Minio, 

Zeuxis, and Philip. A vaft number of chariot*, armed with 
hooks and feythes, were drawn up before the firil line, ns 
were likewife a great many elephants carrying towers with 
feveral floors, all filled with {lingers and archer s; befides 
many camels, animals then unknown to the Roman troops, 
mounted by Arabians armed with fwords fix feet long, that 
the riders might from their backs reach the enemy. The 
Romans had never feen a more numerous army, nor one 
more finely adorned ; neverthelefs they never fho"-ed fo great 
a contempt for an army as for this which they were now 
going to attack. 

On the day of the battle the weather proved very' favour¬ 
able to the Romans ; for a thick fog riling in the morning, 
the day was almoft turned into night, lo that the Syrian 
commanders could not have all the corps under their com¬ 
mand in view, on account of their great extent, nor fend 
them proper orders in time ; whereas the fig was not thick 
enough to prevent the Roman generals from feeing their f:- 
veral bodies at the greateft diftance, as they took up"but 
little ground. Befides, the damp which was occafioned by 
the fog fiackened the firings of the enemy’s bows, fo that 
the Afiatics who ufed them could fhoot their darts and ar¬ 
rows but faintly. The whole dependence of Antiochus in 
ti e firft attack was on his armed chariots, which were to 
cut tlieir way into the Roman army. For this purpofe they 
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Syria. had long halberts fattened to their poles, and {harp hooks 
to their axle-trees; the former were about the height of a 
Gallant be- iron’s head, and the latter alrr.oft (wept the ground, and cut 
haviour of off the legs of all who flood in their way. But Eumenes 
iumencs. undertook to render them ufelef-, and even fatal, to the ene¬ 
my. This brave prince, putting himfeif at the head of the 
bowmen and {lingers, ordered them to charge, not in a bo¬ 
dy, but divided in platoons, and to aim only at the horfes in 
the chariots. Accordingly, as loon as the chariots moved, 
Eumenes advanced at the head of his men, who pouring on 
them from every quarter darts, ftones, and javelins, and at 
the fame time fhouting as loud as they could, fo frightened 
the horfes that they could no longer be kept in order, but 
(touring up and down, an d turning againft their own troops, 
fell on the Arabians who fupported them, which occafloned 
a great coofuf.cn. in that quarter. Thofe in the Syrian ar¬ 
my who were at a diftance, hearing the ncife and outcries, 
and not knowing the caufe of them, were (truck with no 
fmall terror. After this advantage, the Roman cavalry ad- 
-5 vanced, and fell on thofe whom the chariots had put in dif- 

Thc Sy- order. The Syrians being already intimidated, after a faint 

rians de- reflttance gave way ; and the Romans made a great flaugh- 
iAted. ter 0 f t heir men anc i borfe", both being borne down with 
the weight of their heavy armour. Eumenes charged the 
left-wing, in which Seleucus commanded, with fuch vigour, 
that he put it to flight; and the fugitives flying to the 
phalanx for protedlion, put that body likewife in diforder : 
which Domitius obferving, advanced againft it at the head 
of his legionaries, but could not break it till he ordered his 
men to attack the elephants; which, as before obferved, 
were placed in the (paces between the companies. The Ro¬ 
mans had learned, in their wars with Pyrrhus and Hannibal, 
not to fear thofe monfters which were once fo terrible to 

them. They attacked them, therefore, with great refo- 
lution ; and driving them againft the phalanx, put that body 
into diforder, by means of thofe vety animals which had been 
,p; fled there for its defence. 

But in the mean time advice was brought that the left 
wing of the Romans was in great danger. Antiochus, who 
had obferved that the flanks of the left wing were quite 
open and uncovered, the four fquadrons which covered it 
having joined the reft of the cavalry to fall upon the ene¬ 
my’s lett wing, had charged it at the head of all his auxili¬ 
aries, not only In front but in flank. The Roman infantry, 
feeing themfelves in imminent danger cf being lurrounded 
and hemmed in on all Tides, fled in great diforder to their 
•camp, which was guarded by 2000 men under the com¬ 
mand of a legionary tribune called JEmilius. This man fee¬ 
ing the Romans flying towards him, marched out at the 
head of all his troops to meet them ; and after having bit¬ 
terly reproached them for their cowardice and igntmiuious 
flight, ordered his men to draw their fwords, and cut in 
pieces fuch as (hould advance one tlep farther, or refufe to 
lace about againft ti e enemy. This order, given fo feafon- 
ably, and put in execution without mercy againft fome, had 
the defined effect. Thofe who were flying firft halted ; and 

then, being both reinforced and encouraged by VEmilius, re¬ 
turned under his condutt to wipe off the difhonour of their 
flight. At the fame time Attaius the brother of Eumenes, 
having left the right wing on his receiving advice that the 
left was in danger, arrived very feafonably with 20c horfe. 
Antiochus obferving that the troops which had fled wcie 
r-.tiuning to the battle, and that the enemy’s right wing 
was ready to fall upon him, turned his horfe about and fled. 
This ferved in a manner as a fignal for the reft of the troops, 
for the whole byrian army immediately turned their backs. 
Eumenes alone puifued them at the head r. the cavalry, 
and made a melt dreadful havcck of the fugitives. The 
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Romans walking over heaps of dead bodieq efpecally where Py+A 
the phalanx flood, marched up to the Syrian camp, attack- 
ed, and plundered it. The riches they found in it are not 
to be deferibede but the taking of it coft the Romans acan-pta- 
new battle, which proved more fatal to the Syrians than ken 
that in the field; for the Romans having, in fp.ite of a molt 
defperate refiflanoe, forced the intrenchments, gave no quar¬ 
ter, but put all to the fword without diftinftion. There 
fell this day in the battle, in the purfuit, and in the plunder 
of the camp, 50,000 foot and 4000 horfe ; 1500 were ta¬ 
ken prifoners, and 15 elephants. In theconfular army there 
were but 300 foot killed and 25 horfe. Eumenes had only 
15 of his men killed; fo that this viftory, as we are told by 
the ancients, feemed a prodigy to all natrons both of the ealfe 
and weft. 

Antiochus retired to Sardis with as many of his forces 
that had efcaped the (laughter as he could draw together. 

From Sardis he foon marched to rejoin his fon Seleucus, 
who had fled to Apamea. As for the conful, he took ad¬ 
vantage of the king’s defeat and flight, making himfeif maf¬ 
ter of all the neighbouring countries. Deputies haftened 
to him from all parts ; the cities of Thyatira, Magr.efia, 

Trallis, Magnefia in Caria, all Lydia, and Ephefus itfelf, 
though highly favoured by Antiochus, declared for the Ro¬ 
mans. Polyxenidas, upon the news of the king’s defeat-, 
left the port of Ephefus, and failed to Patara, where he 
landed with a very fmall guard, and returned by land into 
Syria. The conful took the road to Sardis, which opened 
its gates to him. As he (topped there, his brother Africa, 
nus, as .foon as his health allowed him, came and joined him 
in that city, and congratulated him on the glory he had fo 
lately acquired. 

Antiochus finding his affairs in a bad fituation-both by 
fea and land, and not daring to appear before the confular 
army in the field, fent Antipater his brother’s fon, and 
Zeuxis, who had been governor of Lydia and Phrygia, to 
fue for a peace. They were ordered to treat chiefly with 
the elder brother, of whofe clemency and good nature An- 
tii'chus entertained a high opinion. Accordingly, on their 
arrival at Sardis, where the conful then was with his bro¬ 
ther, they addreffed the latter, and were by him piefented to 
the conful. Their fpeech was very fubmiffive, and fuch 
as became a vanquifhed people. 

Hereupon a council was fummoned, and after long de¬ 
bates the ambaffadors were called in; and Scipio Africantis 
being defired by the conful to acquaint the deputies with 
the refolutions of the affembly, is faid to have expreffed him¬ 
feif in the following terms: “ We are fenfible that the vic¬ 
tory which we have lately gained is owing to the gods, and 
therefore (hall treat the vanquifhed with moderation, de¬ 
manding little more of them now than we did at our firft 
entering into Afia. Antiochus (hall obtain a peace upon Antiochtis 
the following terms,: That he give up his pretenfions to obtains 
Europe, confine his dominions to Afia beyond Mount Tau- peace on 
rus ; and that he pay 15,000 Euboec talents for the ex- ver y hard 
pences of the War; 500 down, 2500 when the fenate and tcrms< 
people (hall confirm the articles, and icoo more every year 
for 12 years together. We alfo infift upon his fatisfying 
king Eumenes, and his paying him the 400 talents he owes 
him, and what remains due for the corn which his father 
Cent to the king of Syiia. It is likewife the pleafure of the 
council that you deliver up to us Hannibal the Carthagi¬ 
nian, Thoas the iEtolian, Mnefilochus the Acarnanian, and 
Philo and Enbulus two Chalcidians ; for tbefe have been the 
authors of our divifions, the incendiaiies who kindled the 
prefent war. Laftly, the king of Syria, for a further proof 
of his fincerity, fltall give us 30 fuch hoftages as we' (hall 
cl.ocfe, of whom Antiochus his youngeft fon (hall le one.” 
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The ambaffadors of Antiochus had been ordered to re> 
fufe no terms; and therefore thefe were accepted, and the 
whole affair concluded. So that the Syrian ambaffadors 
now prepared to fet out for Rome, to get the conditions of 
peace propofed by Scipio ratified there. In the mean time, 
the conful dividing his army into three-bodies, put it into 
winter-quarters j one part continued at Magnefia, another 
was fent to Trallis, and the third to Ephefus, where the 
Scipios took up their quarters. There they received a new 
embaffy from Antiochus, with the hoftages he had promifed, 
the Roman prifoners and deferters, and the ftrangers which 
the conful had demanded, except Hannibal, who after the. 
king’s defeat had fled out of his dominions; and Thoas the 
iEtolian, who, as foon as he heard that a treaty was on foot 
between Antiochus and the Romans, had returned to iEto- 
lia, where a war was likely to break out between that re¬ 
public and Rome. L. Aurelius Cotta was lent with the 
ambaffadors to Rome, to acquaint the fenate with the par¬ 
ticulars of the treaty. When they appeared before the con¬ 
script fathers, they fpoke with great fubmiffron, and only 
defired them to ratify the articles which the Scipios had of¬ 
fered to their mailer. The fenate, after examining them 
ordered that a treaty of peace fhould- be concluded with An¬ 
tiochus, and the articles of it engraved on brafs, and fixed 
VP in,the Capitol. They only added one claufe, which was, 
That the Syrians fhould change every year all their hofta¬ 
ges, except the fon of king Antiochus, who Ihould continue 
at Rome as long as the republic thought fit. The peace 
being thus ratified, and all Afia on this fide Mount Taurus 
delivered into the hands of the Romans, the Greek cities 
were by them reftored to their liberty, the provinces of Ca- 
r.ia and Lydia given to the Rhodians, and all the reft that 
had belonged to Antiochus bellowed upon Eumenes. 

Antiochus.did not. long fiirvive his misfortune at Magne¬ 
fia.. Some tall us, that being greatly puzzled how to raife 
the fum he had engaged to pay to the Romans, he feized 
on the riches which had for many ages been depofited in a 
temple of Jupiter Relus in the province of Elymais; upon 
which the populace rofe in arms, and flew him and all his 
attendants. Others, inform us, that he was killed at an en¬ 
tertainment by one of his guefts.. 

Antiochus the Great died in 187, and with him.the glory 
of the Syrian empire. The Romans now gave laws to the 
kings of Syria, infomuch, that when Antiochus Epiphanes 
the grandfon of Antiochus the. Great hefitated at obeying 
the commands of the fenate,, one of the ambaffadors drew a. 
circle round him with a rod on the floor, and told him that 
he Ihould not go out of that fpot before he had told him 
what he was to do. The moll remarkable tranfadlions of 
this prince are his wars with the Jews, and perfections of 
them; of which a full account is given under the article Jews- 
After a variety of ufurpers and tyrants, the kingdom of Syria 
fell under Tigranes king of Armenia in the year 83 B. C.; 
and upon his overthrow by the Romans, it became a pro¬ 
vince of the dominions of the republic.. From them it was 
taken by the Saracens in the reign of the caliph Omar, and 
is now a province of Turkey in Afia. 

, ■ Syria is in.fome meafure only a chain of mountains, va- 
■ftwl, &c! of rying in their levels, fituation, and appearances. The part 
t.he cpun- e f t }j e country, howeyer, next the fea is in general low, 
and befides this there are feveral extenfive valleys. The cli¬ 
mate on the fea-coaft and in thefe valleys is very hot, but in 
the higher parts of the country it bears a good deal of re- 
femblance to that of France. Syria is- exceedingly fertile, 
and the variety of its prodrnftions is very great.. Befides 
wheat, rye, barley, beans, and the cotton plant, which is 
cultivated everywhere, Paleftine abounds in fefamum, from 
which oil.is procured, and doura as good as that of Egypt, 
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Maize thrives In the light foil of Balbec, and even rice Is Syr 
cultivated with fuccefs on the borders of the marfhy coun- 11 
try of Havula. They have lately begun to plant fugar- 
canes in the gardens of Saide and of Bairout, and they find 
them equal to thofe of the Delta. Indigo grows without cul¬ 
tivating on the banks of the Jordan, in the country of Bifan, 
and only requires care to make it of an excellent quality. 

The hill-fides of Latakia produce tobacco. Gaza produces VoIneyV 
dates like Mecca, and pomegranates like Algiers; Tripoli Travels, 
affords oranges equal to thofe of Malta ;. Barout figs like vo1 ' '* 
thofe of Marfeilles, and bananas not inferior to thofe of St 
Domingo; Aleppo enjoys the exclufive advantage of pro¬ 
ducing piftachios ; and Damafcus juftly boafts of poffefiing 
all the fruits known in our provinces.. Its ftony foil fuits 
equally the apples of Normandy, the plums of Touraine, 
and the peaches of Paris. Twenty forts of apricots are 
reckoned there, the ftone of one of which contains a kernel 
highly valued through all Turkey. The cochineal plant, 
which grows on all that coaft, contains perhaps that precious 
infect liras high perfection as it is found in Mexico and St 
Domingo. 

The inhabitants may be divided into three principal claf- 
fesr the defcendants of the Greeks of the Lower Empire;, 
the Arabs, their conquerors; and the Turks, the prefent 
ruling power t and thefe again, the firft into three, the fe- 
cond into four, claffes; befides three wandering tribes of 
Turkomen, Curds, and Bedouin Arabs. The ancient in¬ 
habitants before the Greeks under Alexander are entirely 
loft. The inhabitants are in general of a middling ftature,. 
and the eyes of the •women almoft everywhere beautiful, and 
their Ihape correct and well proportioned- The general lan¬ 
guage is Arabic. Syriac is a dead language. 

SYRINGA, the Lilac, in botany: A genus of plants- 
belonging to the clafs of diandria, and order of monogynia; 
and in the natural fyftem ranging under the 44th order* 
Sep'tar'ue. The crolla is quadrifid, and the capfule is bilo¬ 
cular. There are-three fpecits, the vulgaris, perfica, and 
fufpenfa. The two firft, are natives of Perfia, and the Lft 
of Japan.—The vulgaris, which is diftinguiftied by ovate, 
heart-fhaped leaves,, was cultivated in Britain about the year 
1,59,7 by Mr John Gerard.—The perfica , which has lanceo¬ 
late leaves, was cultivated in 1658; but how long both- 
fpecies might have been introduced into Britain before thefe 
dates, it is perhaps impoffible to afcertain. 

SYRINGE, a well-known inftrument, ferving to imbibe, 
or fuck in a quantity of fluid, and to fquirt or expel th& 
fame with violence. The word is formed from the Greek 
01 the Latin fyrinx “ a pipe,”—A fyringe is only a 
Angle pump, and the water afcends in it on the fame prin¬ 
ciple as in the commoa fucking-pump. See Hydrostatics, 
n° 25, eifeq. 

SYRUP, in pharmacy,. aYaturated folution of fugar, made 
in vegetable decoCtions or infufions. See Pharmacy, eft,. 
xxiii. 

SYSTEM, in general, denotes an affemblage or chain of 
principles or conclufions,. or the whole of any dodrine, the 
feveral parts whereof are bound together, and follow or de¬ 
pend on each other ;.in which fenfe we fay a fyjlem of philofophy,, 
a fyftem of divinity, &c. The word is formed from the Greek 
iruya/Ma “ compofition, compages.:” 

System, in the animal economy, the vafcular, the nervous,. 
and the cellular .. See Amtomy-. 

System, in mufic, an affemblage of the rules for harmo¬ 
ny, deduced from fome common principle by which they are. 
reunited; by which their connexion one with another is 
formed ; from whence, as from their genuine fource, they 
natively flow; and to which, if we would account for them, 
we muft.haye. recourfe, See tbs articles Chromatic, Dia¬ 
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System, in botany. See Botany, page 430 

System, in aftronomy. See Astronomy. 

SYSTOLE, in anatomy, the contraction of 
■whereby the blood is drawn off its ventricles into the arte¬ 
ries ; the oppofite ftate to which is called the dtajloh, or di¬ 
latation of the heart. See Anatomy, n° 124. 

SYSTYLE, in architecture, that manner of placing co- 
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and Mu- lumns where the fpace between the two (hafts eonfifts; of two 
diameters or four modules. 

SYZYGY, Syzygia, in aftronomy, a term equally ufed 
for the conjunction and oppofition of a planet with the fun, 
the heart, The word is formed from the Greek vutyyia, which proper. 

l.y fignifies conjundio. On the phenomena and circumftances 
of .the fyzvgies a great part of the lunar theory depends. 
See Astronomy, 


T. 


T. OT t, the ‘19 th letter and T6th confonaftt of our al- 

Tabanns. , phabet; the found whereof is formed by a ftrong 

expulfion of the breath through the mouth, upon a fudden 
-drawing back of the tongile from the fore part of the palate, 
with the lips at the fame time open. The proper found of 
t is expreffed in fnoft words beginning or ending with that 
■letter ; as in take, tell, hot, put. Ti before a vowel has the 
found of ft, or rather of Jhi, as in -'creation, except when f 
'precedes, as in quejlhn ; and in derivatives from words end¬ 
ing in ty, as, mighty, mightier. Th has two founds ; the one 
Toft, as thou, father ; the other hard, as thing, think. The 
■found is foft in thefe words, then, thence, and there, with their 
derivatives and compounds; and in the words that, this, thus, 
-thy, they, though ; and in all words in which th comes be¬ 
tween two vowels, as, ’whether, rather ; and betw'een r and 
-a vowel, as burthen. 

In abbreviations, amongft the Roman writers, T. (lands 
Tor Titus, Titius, Sec. ; Tab. for Tabularius ; Tab. P. H. C. 
Tabularius Provincia Htfpania Citerioris ; Tar. Tarquinius ; 
Ti. Tiberius i Ti. F. Tiberii filius ; Ti. L. Tiberii tibertus ; 
Ti. N. Tiberii Nepcs ; T. J. A. V. P. V. D. tempore judi- 
ccm arbitrumve pojlulat ut det ; T. M. P, terminum pofuit ; 
T. M. D. D. terminum dedicavit ; Tr. trans, tribunus ; Tr. 
M. or Mil. tribunus militum; TR. PL. DES. tribunus plelis 
■defignatU! ; TR. AER. tribunus tcrarii ; TRV, CAP. trium¬ 
viri capitales ; T. P. or TRIB. POT. tribunicia potefdte ; 
Tul. H. Tullus Hojlilius. 

Amongft the ancients, T, as a numeral, ftood for one 
hundred and ftxty j and with a dalh at top, thus, T, it fig- 
-nified one hundred and fitly thoufand. In mufic, T (lands 
for tutti , “ all, or altogether.” 

TABANUS, the Ibreeze-Tly; a genus of infeCls be¬ 
longing to the order of dijtera. The mouth is extended 
in a fleftiy probofeis, terminated by two lips. Theroftrum 
is furniftied with two pointed palpi placed on each fide of 
the probofeis, and parallel to it. Gmelin has enumerated 
38 fpecies; of which three only are found in Great Britain, 
the bovinus, pluviatilis, and ccecutiens. 

1. The lovinus , or great horfe fly, has a grey head ; the 
eyes almoft of a black brown, occupying the greateft part 
of it. The thorax is of a grey colour; the abdomen is 
yellowifti, with a triangular white fpot on the middle of 
every ring, which conftitutes a longitudinal band of fpots, 
the point of which is directed towards the thorax. The 
thighs are blackifh, and the legs yellow. The wings ate 
fomewhat dufky, with brown veins of a deeper dye. This 
iufeCt is the terror of horned cattle, horfes, See. Its mouth 
is armed with two (harp hooks which penetrate their hide ; 
while with its probofeis, Which is fhaped like a (ling, it 
fucks their blood, of which it is very greedy. The punc¬ 
ture of the tabanus is keen and painful. The infeCt -is very 
common in damp woods and meadows, efpecially during the 
great heats, when it is moft troublefbme. The horned cat¬ 


tle are fometimes to molefted by their (lings, that they go Tabarrj, 
mad, run dowm precipices, tear themfelves on the (lumps of Talfalhews 
trees, (tones. Sec. 

2. The pluviatilis is of an afhen grey colour; its eyes are 
green, With brown ftreaks. The thorax is brown, marked 
■with about feven longitudinal grey lines ; the wings, which 
are brown and afh-coloured, are dotted over with fmall 
white fpots, and have a black fpot on the margin ; the legs 
are furrou-nded with brown and white rings alternately. 

This fpecies is very common in meadows, and is about four 
lines in length. 

3. The cKcut'tens has a brown head ; eyes green and brown, 
with black fpots; the thorax browtl with black fpots ; the 
abdomen above, yellow with triangular brown fpots ; yel» 
low legs, and white Wings With black and brown fpots. The 
length is four lines and a half. 

TAB A RCA, a little ifland lying oppofite -to a fmall 
town of that name, which divides the maritime coafts of 
Tunis and Algiers, in Africa, two miles from the land; 
in poffeffion of the noble family of the Larridlini of Genoa, 
who have here a governor and a garrifott of 200 men to pro¬ 
tect the coral fifhery. N. L. 36. 50. E. Long. 9. 16. 

TABASHEER, a Perfian word, fignifying a hard fub- 
ftance found in the cavities of the bamboo or Indian reed-, 
and highly valued as a medicine in the Eaft Indies. Though 
fome account was given of the tabafheer by the Arabian 
phyficians, no accurate knowledge of it was obtained till 
Dr Ruffel favoured the public with his obfervations on it. 

According to this gentleman’s information, the tabafheer 
is produced from the female bamboo, which is diftinguiftied 
from the male by the largenefs of its cavity-. It is eafy 
to difeover, without opening them, what bamboos contain 
it, as they make a rattling noife when (haken. Dr Ruffel 
having examined a bamboo brought from Vellore, confid¬ 
ing of fix joints, found no appearance of tabaftieer in two 
of them r all the reft contained fome, but of various qua¬ 
lity and quantity 5 the whole amounting to about 27 grains. 

The bed was of a bluifh white refembling fmall fragments 
of fheils, harder alfo than the reft, but which might be eafily 
crumbled between the fingers into a gritty powder; and 
when applied to the tongue and palate, had a flight faline and 
teftaceous tafte ; the Weight not exceeding four grains. The 
colour of the reft was cineritious, rough on the furface, and 
more friable ; having fome particles of a larger fize inter¬ 
mixed, but light-, fpofigy, and fomewhat refembling pumice 
(tones ; which appearance our author fuppofes, led the A- 
rabians to think that fire Was concerned in the production* 

The two middle joints were of a pure white colour within, 
and lined with a thin film. In thefe the tabafheer Was prin¬ 
cipally found. The other joints, particularly the tw© up¬ 
per ones, were difcoloured within; and in (ome parts of the 
cavity was found a blackifh fubftance in grains or in pow¬ 
der, adhering to the fides, the film being there obliterated* 
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Tabafheer In two or three of the joints a fmall round hole was found ten curtains, twenty eight cubits long and four in breadth. TaLent*. 

II at top and bottom, which feemed to have been perforated Five curtains fattened together made up two coverings, || 

Taber- feme infect. which covered up all the tabernacle. Over thefe there were T3 We. 

-m .■ Garzius informs us, that it is not found in all bamboos,, two other coverings ; the one of goat's hair, the other of 
nor in all the branches indiferiminately, but only in thole fheep’s fkins. The holy of holies was parted from the reft of 
growing about Bifnagur, Batecala, and one part of the Ma- the tabernacle by a curtain made faft to four pillars,. ftand- 

labar coaft. Dr Ruffel was informed by a letter from a ing ten cubits from the end. The length of the whole taber- 

®iedical gentlemanattending the embaffy to the Nizam, that nacle was 32 cubits, that is, about 50 feet; and the breadth 
though Tabafheer bears a high price at Hydrabad, it is never 12. cubits* or 1*9, feet. The court was a fpot of ground 100 
brought thither from Bifnagur; and that fome of what is cubits long, and 50 in breadth, enclofed by 20 columns,' 
fold in the markets comes from the pals of Atcour in Ca- each 20 cubits high and 10 in breadth, covered with filvef, 
noul; and fome from Emnabad, at the diftanceof about 80 and handing on copper bafes, five cubits diftant from one 
miles to the north weft ;‘but that the mod part comes from, another ; between which there were curtains drawn, and 
Mafulipatam. Tha\ fold irt the markets is of two kinds; faftened with hooks. At the eafl en 3 was an entrance, 20 
one at the rate of a rupee^r dram, but the other only half cubits wide, covered with a curtain hanging loofe. 
that price; the latter, however, is fuppofed to be fadli- Feafl of Tabernacles , a folemn feftival of the Hebrews, 
tious, and made up moftly of burnt teeth and bones. ■ Dr obferved after harvefi, on the 1.5 th day of the .month. Tifri, 

Ruffel himfelf alfo, is perfuaded that the Tabafheer met inflituted to commemorate the goodnefs of God, who pro- 
with in > commerce is greatly adulterated. The above- tedled the Ifraelites in thewildernefs, and made them dwell 
mentioned gentleman likewife informed the dodlor that ta- in booths, when they came out of Egypt. On the firftday 
baflieer was produced in great quantities at Sylhat, where of the feaft, they began, to ere<ft booths of the boughs ; of 
It is fold by the pound, from one rupee to one and an half; trees, and in thefe they were obliged tp. continue feven days, 
forming a confjderable article of trade from Bengal to Perfia The booths were placed in the open air, and were not to he 
and Arabia. There is, however, a. third kind, much fu- covered with cloths, nor made too clofe by the thicknefs of the. 
perior to either of the two above deferibed ; differing not boughs; but fo loofe that the fun and the ftars might be fee-n, 
only in its fuperior whitenefs, but likewife in being much lefs and the rain defeend through them. For further particulars 
mixed with heterogeneous, particles; being likewife much of the celebration of this feftival, fee Levit. eh. xxiii. 
harder, heavier, and. fcarcely in any degree friable by the TABERNiE (anc. geog.) See TREs-Tabsma. 
finger. TABERNEEMONTAN-A, in botany: A genus, o£ 

, From the experiments of Dr Ruffel,. it appears that the giants belonging to the: clafs of pentandria, and- order of mo- 
tabafheer is the juice of the bamboo thickened-and hardened nogynia ; and in the natural fyftem arranged under the 30th 
to a certain degree. Its chemical qualities, asfaras wehave order, Contort#.. There are two horizontal follicles, and, 
beard, have not yet beep,minutely examined. The follow.- the feeds are immerfed in pulp. -There are eight fpecies, all 
ing obfervations on its medical effedts were taken from a of foreign growth. 

Perfian work, intitled the “ Tofut ul Monein of Mahommed TABLE, a moveable piece of furniture, ufually- made of 
Monein Hofeiny,” by Mr Williams, afurgeon in the fervice wood or ftone, and fupported on pillars or the like, for the 
pf the Eaft India company. The tabafheer puts a flop to commodious reception of things placed thereon, 
bilious vomitings and to th,e bloody flux.’ It is alfo of fer- Table is alfo ufed for the .fare or entertainment ferved 
vice in cafes of palpitation of the-heart, in faintings, and up. 

for (Lengthening thofe members of the body that are weak- T,a;ble, in mathematics, fyftems of numbersualculated-to • 
ened by heat. It is ufeful alfo for the piles, and for acute be ready at band for the expediting aftronomical, geometrical, 
cr burning fevers, and for puftules in the mouth (thrufh); and other operations, 
a.nd, given with oxymel, is of fervice againft reftleffnefs, TABLE-Book. See Weit.ing. 

melancholy, and hypochondriacal affedtions. The habitual Table-M ountain, a mountain of Africa, being the moll 
internal ufe of it is prejudicial to the virile powers. It is alfo wefterly cape or promontory in that part of the. world, and 
faid to be prejudicial to the lungs. Its corredlives are the near the Cape of Good Hope. The bay which is formed 
g.um of the pine and honey. The dofe of it is to the weight thereby is called the Tdble-lay. 

of two d’herems, or fev-en rnafhas fatus-of'the. Twelve Tables, were the firft fet of laws of 

TABBY, in- commerce, a kind of rich filk which has un- the Romans ; thus called either becaufe the Romans then 
dergone the operation-of tabbying. ' wrote with a ftyk on thin w'ooden tablets covered with wax *,. 

TABBYING, the paffing a filk or fluff under a calendar, or rather, becaufe they were engraved on tables or plates Of 
the rolls of. which are made of iron or copper varioufly en- copper, to be expofed in the mod noted part of- the public 
graven, which, bearing unequally on the fluff renders the forum. After the expulfion of the kings, as the Romans . 

(urface thereof unequal, fo as to refledl the rays of light were then without any fixed or certain fyftem of law, at 
differently, making the reprefen,tation of waves thereon. leaft had none ample,, enough to take in the various cafes- 
TABELLIQ, in the Roman law, an officer or ferivener, that might fall between particular perfons, it was refplved 
much the fame with our notaties-public, who are. often called to adopt the beft and wifeft laws-of the. Greeks. One Her- 
tabell'iones, - modorus was firft appointed to tranflate them, and the de- 

TA BERNACLE, among the Hebrew's, a-kind of build- cemviri afterwards compiled and reduced them into ten 
it?g, in the form of a tent, fet up, by exprefs command of. tables. After a world of care and application, they were 
* God, for the performance of religious, worfhip, facrifices, at length' enadTed and confirmed by tbe fenate and an affem- 
3*c. during the journeying of the Ifraelites in the wildernefs ;.. bly of the people, in the year of Rome 303. The follow, 
and, after" their fettlement in the land of Canaan, made ufe ing year they found fomething wanting therein, which they 
of for the fame pprpofe till the building of the temple of fupplied fr-om the laws of the former kings of Rome, and 
jerufaleiru It was divided into two parts; the one covered, from certain cuftoms which long ufe had authorifed .: all 
and properly.called the tabernacle ; and the other open, called thefe being engraven on two other tables, made the law 
the court. The curtains which covered the tabernacle were of the twelve tables, fo famous in tbe Roman jurifprudcnce,,,, 
of linen, .of floral colours, ej»}>rpidered., There .wets., tbe fource.and foundation pf the civil or Roman law. 
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Tables of the Law, in Jewifh antiquity, two tables on 
which were written the decalogue, or ten commandments, 
given by God to Mofes on mount Sinai.. 

TABOO, a word ufed by the South Sea ifhnders, near¬ 
ly of the fame import as prohibited or interdifted. It ap¬ 
plies equally to perfons and things, and is alfo expreffive of 
any thing facred, devoted, or eminent. 

TABOR, a mountain of Galilee, about 12 miles from 
the city of Tiberias. It rifes in the form of a fugar-loaf, 
in the midft of an extenfive plain, to the height of 30 fta- 
dia, according to Jofephus. The afcent is fo eafy, that one 
may afcend on horleback. On the top there is a plain two 
miles in circumference. 

The fituation of Mount Tabor is moll delightful. Rifing 
amidftthe plains of Galilee.it exhibits to the enchanted eye a 
charming variety of profpe< 5 !s. On one fide there are lakes, 
livers, and a part of the Mediterranean ; and on the other a 
chain of little hills, with fmall valleys, (haded by natural 
groves, and enriched by the hands of the hufbandmen with 
a great numbe-r of ufeful productions. Here you behold 
an immenfity of plains interfperfed with hamlets, fortreffes, 
and heaps of ruins; and there the eye delights to wander 
over the fields of Jezrael or Mageddon, named by the A- 
rabs Ebn Aamer, which fignifies “ the field of the fons of 
Aamer.” A little farther you diftinguith the mountains of 
Hermon, Gilboa, Samaria, and Arabia the Stony. In 
fhort, you experience all thofe fenfations which are produ¬ 
ced by a mixture and rapid fucceflion of rural, gay, gloomy, 
and majeftic objects. 

.It was upon this enchanting mount that the apoftle Pe¬ 
ter faid to Chrift, “ It is good for us to be here: and let 
us make three tabernacles ; one for thee, and one for Mofes, 
and one for Elias.” 

Flavian Jofephus, governor of Galilee, caufed thefummit 
of this mountain, for the (pace of two miles and a half, to 
be furrounded with walls. The inhabitants of Tabor long 
braved the power of the Roman armies ; but being deprived 
of, w ater in confcquence of the great heats, they were for¬ 
ced to furrender at difcretion to Placidus, the general of 
Vefpafian. 

Several churches were built upon this mountain by St 
Helen, who founded here alio fome monafteries. Of the 
two molf remarkable, one was deJic 'ted to Mofes, and in¬ 
habited by Cenobites of the order of S; Benedict, who fol¬ 
lowed the Latin rites: the other was ded ; cated 10 the pro¬ 
phet Elias by monks of the order of St Bafil, att'che ! to 
tire Greek rites. The kings of Hungary ereCted here alfo 
a pretty fpacious convent for fome monks belonging to that 
nation, of the order of St Paul the firfb hermit. Tabor was 
alfo the feat of a hilltop, dependant on the patriarchate of 
Jerufalem. 

When Godfrey of Bouillon feized on this mountain, he 
repaired the ancient churches, which were beginning to fall 
into ruins. Under Baldwin I. in iiij, the Saracen troops 
retook Tabor ; and their fanguinary fury gained, as m my 
victories as there were priefts and Cenobites. Tftis moun¬ 
tain again fell into the hands of the Chriftians ; but the Ca¬ 
tholic Itandard was not long difplavcd on it. Salaclin 
pulled it down the year following, and deftroyed all the 
churches. Tire Chrillians retook it once more in 1253; 
and their zeal made them rebuild all the lucred places. At 
this time Rome being acciiitomed to give away empires, 
Pope Alexander IV. granted Tabor to the Templars, who 
fortified it again. At length, in the courfe of the year 
1290, the fultan of Egypt deftroyed and laid wade the 
buildings of this mountain, which could never be repaired 
afterwards ; fo that at prefent it is uninhabited. 

TACAMAHACA, in pharmacy, a folid refin, impro¬ 


perly called a gum in the (hops.. It exudes from' a fp'ecier Taeea;. 
of poplar ; and is in repute for mitigating pain and aches, dacaur. 
and is alfo reckoned a vulnerary. 

TACCA, in botany : A genus of plants belonging to 
the ciafs of doJecandiia, and order of irijjnia. The flower 
is above. The corolla has fix petals, and is vaulted. Tne 
calyx is hexaphyllous; the fruit a dry, angular, three- 
celled berry. There is only one fpecies known, the pinna- 
tifida. 

TACITUS (Caius Cornelius), a celebrated Roman hi- 
ftorian, and one of the greateft men of his • time, appears t > 
have been born about the year of Rome Sep or 810, 
and applied himfelf early to the labours of the bar, in 
which be gained very confiderable reputation. Having 
married the daughter of Agricola, the road to public ho- v.-h.. a. 
nours was laid open to him in the reign of Vefpafian ; but ^ 
during the fanguinary and capricious tyranny of Domitiau, 
he, as well as his friend Pliny, appears to have ictircJ from 
the theatre of public affairs. The reign of Nvirja reftored' 
thefe luminaries of Roman literature to the metropolis, and 
we find Tacitus engaged, in the year 830, t > pronounce the 
funeral oration of the venerable Virginias Rufus, the col¬ 
league of the emperor in the confulfhip, and afterwards fuc- 
ceedinghim as conful for the remainder of the year. 

The time of bis death is not mentioned by any ancient 
author, but it is probable that he died in the reign of Trajan. 

His works which ft ill remain are, 1. Five books of his 
Hiftory. 2. His Annals. 3. A Treatife on the differer.t 
Nations-which in his time inhabited Germany: and, 4. The. 

Life of Agricola his father-in-law.. There is alfo attribu¬ 
ted to him a Treatife on Eloquence, which others have a- 
feribed to Quintilian. The Treatife on the Manners of. 
the Germans xvas publifhed in 851.—In the year 853, Pli¬ 
ny and Tacitus were appointed by the fenate to plead the. 
caufe of the oppreffed Africans-againft Marius Prifcus, a 
corrupt proconfu), who was convifted before the fathers ; 
and the patriot orators were honoured with a declaration 
that they had executed their truft to the entire fatisfaftinn 
of the houfe. The exa£t time when Tacitus publifhed his, 
hrftory is uncertain, but it was in fome period of Trajan’s 
reign, who died fuddenly, A. U. C. 870, A. D. 117.—The 
hiliory comprifes a period of 27 years, from theacceflion of 
Galba, 822, to the death Domitian, 849. The hifloiy 
being finilhed, he did not think he had completed the ti- 
blature of flavery he w r ent back to the time of Tiberius : 
and the fecond work, which, however, comes firft in the or¬ 
der of chronology, includes a period of 54 years, frem the 
acceffibn of Tiberius, 767, to the death ot Nero, 821: this 
work is his 11 Annals.”" 

It is remarkable,, that princes and politicians have always E ; 0 „. rnr ;, ; _ 
held the works of . Tacitus in the higheft efteem ; which callfiAt-te- 
Icok.as if they either found their account in reading them, 
oy where.pleafed to find courts, and the people who live iu 
them, fo exadtly deferibed after the life as they are iu his 
writings. Part of what is extant was found in Germany 
by a receiver of Pope Leo X. and puLliihed by Beroaldus 
at Rome in 1515. Leo was fo much charmed with Ta¬ 
citus, that he gave, the receiver a reward of yoo crowns 5. 
and promifed not only indulgences, but money alfo and ho¬ 
nour, to any one who fhould find the other part; which it 
is faid was afterwards brought to birr:. Pope Paul III. 
as hi-j re-us relates, wore out his Tacitus by mu h reading 
it; and Cofmo de Medicis, who was the. firfl great duke cf 
Tufcany, and formed for governing, accounted the reading 
of him h ; s greateft pleafure. Murctus adds, that feveral 
princes, and privy-counfellors to princes, read him with 
great application, and regarded him as a fort cf oracle in 
politics. A ..certain author relates, that Queers Chriftina of 
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Vi itus. Sweden, though extremely fond of the Greek tongue, which 
SBXiUet~Vle (he made " the diverfion of her leifure hours, was not re¬ 
de Des drained by that from her ferious ftudies; fo fhe called among 

-Cartes, others Tacitus’s Hiftory, fome pages of which fhe read con- 

tom. ii. ftantly every day.” Laflly, the late Lord Bolingbroke, an 

Study of authority furely of no mean rank, calls him, “ a favourite 

Hiftory, author,” and gives him manifeftly the preference to all the 

etter v. Q ree ] c an <j Roman hiftorians. 

No author has obtained a more fplendid reputation than 
Tacitus. He has been accounted, and with good reafon, 
the mud cultivated genius of antiquity; and we muft not 
feek for his parallel in modern times. It is impoflible not to 
admire and recommend his intimate knowledge of the hu¬ 
man heart, the fpirit of liberty which he breathes, and the 
force and vivacity with which he perpetually expreffes him- 
felf. The reader of tafte is ftruck by the greatnefs of his 
•thoughts and the dignity of his narration; the philofopher 
by the comprehenfi-ve powers of his mind; and the politician 
by the fagacity with which he unfolds the fprings of the 
-rnoft fecret tranfadtions. Civil liberty and the rights of 
mankind never met with a bolder or a more able affertera 
iervitude, debafement, and tyranny, appear not in the wri¬ 
tings of any other author in jufter or more odious colours. 
He has been cenfured as obfcure; and indeed nothing can 
be more certain than that he did not write for the common 
tnafs of men. But to thofe who are judges -of his compofi- 
tions, it is no matter of regret that his manner is his own, 
and peculiar. Never vvere description and fentiment fo won¬ 
derfully and fo beautifully blended; and never were the ac¬ 
tions and charadiers of men delineated with fo much ftrength 
and precifion. He has all the merits of other hiftorians, 
without their defedts. He poffeffes’ the diftindlnefs of Xe¬ 
nophon without his uniformity ; he is more eloquent than 
Livy, and is free from his fuperftition; and he has more 
knowledge and judgment than Polybius, without his affec¬ 
tation of reafoning on every occafton. 

One of the beft editions of the works of Tacitus was pub- 
liftied at Paris by Brotier, in 4 vols. 4m. There have been 
four tranflations of his works into Englifti; the firft by 
Greenway and Sir Henry Saville, in the reign of Eliza¬ 
beth ; the fecond by Dryden and others ; the third by Gor¬ 
don, which is remarkahle for affedation of ftyle,-though 


fome think it bears a flunking refemblance to the original: Tack 

and the fourth and beft by Murphy, in 1793, in 4 vols 4to. II 

TACK, a rope uled to confine the foremoft lower cor- ,^- a 
ners of the courfes and ftay-fails in a fixed pofition, when 
the wind crofles the Ship’s courfe obliquely. The fame 
name is alfo given to the rope employed to pull out the 
lower corner of a ftudding-fail or driver to the extremity of 
its boom. 

The main-fail and fore-fail of a fhip are furnifhed with a 
tack on each fide, which is formed of a thick rope tapering 
to the end, and having a knot wrought upon the largeft end, 
by which it is firmly retained in the clue of the fail. - By 
this means one tack is always fattened to windward, at the 
fame time that the fheet extends the fail to the leeward. 

Tack, is alfo applied, by analogy,to that part of any fail 
to which the tack is ufually fattened. 

A fhip is faid to be on the ftarboard or larboard tack, 
when fhe is clofe-hauled, with the wind upon the ftar¬ 
board or larboard fide ; and in this fenfe the diftance which 
fhe fails in that pofition is confidered as the length of the 
tack 5 although this is more frequently called board. See 
that article. 

To Tack , to change the courfe from one board to ano¬ 
ther, or turn the fhip about from the ftarboard to the lar¬ 
board tack, in a contrary wind. Thus a fhip being clofe- 
hauled on the larboard tack, and turning her prow fiid- 
denly to windward, receives the impreffion of the wind on 
her head-fails, by which fhe falls off upon the line of the Falconer*! 
ftarboard-tack. Tacking is alfo ufed in a more enlarged Marine 
fenfe, to imply that manoeuvre in navigation by which, a Di <aion»rf, 
fhip makes an oblique progrefSon to the windward, in a zig¬ 
zag diredtion. This, however, is more ufually called beat¬ 
ing, or turningto -windward. See Navigation, Sailing, and 
Naval Tact res. 

Tack, in Scots law. See L.aw, n° ckvii. 

TACKLE, among feamen, denotes all the ropes ot cor¬ 
dage of a fhip ufed in managing the fails, &c. 

TACKSMAN. See Tenure. 

TACTICS, in the art of war, is the method of difpo- 
fing forces to the beft advantage in order of battle, and of 
performing the.feveral military motions and evolutions. Sea 
War. 


Naval TACTICS; 


I 

definition 


a 

Hiftory. 


Or, The Military Operations of Fleets.. 


N Aval tactics is the art of ranging fleets in fuch 
order or difpofition, as may be judged moft conveni- 
•ent, either for attacking, defending, or retreating, to the 
greateft advantage ; and to regulate their feveral movements 
.accordingly. It is not a fcience eftablifhed on principles ab- 
folutely invariable, but founded on fuch reafons as the alte¬ 
ration and improvement of arms muft neceffarily occafion in 
a courfe of time and experience ; from which aifo will natu¬ 
rally refult a difference in the conftrudtion of fhips, in the 
manner of working them, and, in fine, in the total difpofi¬ 
tion and regulation of fleets and fquadrons. We fliall cur- 
forily run through this fticceflion and change of arms, &c. 
to the prefent improvement of our lines of battle, in -order 
to make us the mere fenfible of the reafons which have in¬ 
duced the moderns to prefer fo advantageous a choice as they 
now follow in the arrangement of their fhips. 

The ancient galleys were fo conftrudted asr to carry fe¬ 
veral banks of oars, very differently difpofed from thofe in 
our modern galleys, which, however, vary the lead of any 
others from their ancient model. Advanced by the force 
£>f their oars, the galleys ran violently aboard of each other, 


and by the mutual encounter of their beaks and prows, and 
fometimes of their fterns, endeavoured to dalh in pieces, or 
fink their enemies. 

The prow, for this pur.pofe, was commonly armed with 
a brazen point or trident, nearly as low as fhe furface of the 
fea, in order to pierce the enemy’s fhips under the water. 
Some of the galleys were furnifhed with large turrets, and 
other acceifions of Building, either for attack or defence. 
The faldiers alfo annoyed their enemies with darts and 
flings, and, on their nearer approach, with fwords and jave- 
lins^ and in order that their miflive weapons might be di- 
redted with greater force and certainty, the fhips were 
equipped with fevefql platforms, or elevations above the le¬ 
vel of the deck. 1’he fides of the fhip were fortified with 
a thick fence of hides, which lerved to repel the darts of 
their adverfaries, and to cover their own foldiers, who there¬ 
by annoyed the enemy with greater fecurity. 

As the invetition'of gunpowder has rendered ufelefs many 
of the machines employed in the naval wars of the ancients, 
the great diftance of time has alfo configned many of them 
to eblivion -; fome few are, nevertheless, recorded in ancient 

authors, 
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Hiftory. authors, of which we (hall endeavour to prefent a fhort de- 
fcription. And firft, 

The at \fi'> was a large and maffy piece of lead or iron, 
call in the form of a dolphin. This machine being fufpend- 
ed by blocks at their maft-heads or yard-arms, ready for a 
proper occafion, was let down violently from thence into 
the adverfe (hips; and either penetrated through their bot¬ 
tom, and opened a paffage for the entering waters, or by its 
weight immediately funk the veffel. 

The A/i-riai'i was an engine of iron crooked like a fickle, 
and fixed on the top of a long pole. It was employed to 
cut afunder the flings of the fail-yards, and, thereby letting 
the fails fall down, to difable the veffel from efcaping, and 
incommode her greatly during the adlion. Similar to this 
was another inftrument, armed at the head with a broad two- 
edged blade of iron, wherewith they ufually cut away the 
ropes that faflened the rudder to the veffel. 

Aof«Ta vtw/jiaxa, a fort of fpears or maces of an extraor¬ 
dinary length, fometimes exceeding 20 cubits, as appears 
by the 15th Iliad of Homer, by whom they are alfo called 

k /(aw were certain machines ufed to throw large (tones 
into the enemy’s fhips. 

Vegetius mentions another engine which was fufpend- 
ed to the main-mail, and refembled a battering-ram ; for it 
confided of a long beam and an head of iron, and was 
with great violence pufhed againft the fides of the enemy’s 
galleys. 

They had alfo a grappling-iron, which was ufually thrown 
into the adverfe fhip by means of an engine : this inftrument 
facilitated the entrance of the foldiers appointed to board, 
which was done by means of wooden bridges, that were ge¬ 
nerally kept ready for this purpofe in the fore part of the 
vefTel. See the article Corvus. 

The arms ufed by the ancients rendered the difpofttion of 
their fleets very different, according to the time, place, and 
circumftances of the engagement. They generally confi- 
dered it an advantage to be to windward, and to have the 
fun fhining direftly on the front of their enemy. The or¬ 
der of battle chiefly depended on their power of managing 
the fhips, or of drawing them readily into form ; and on the 
fchemes which their officers had concerted. The fleet be- 
ing compofed of rowing veffels, they lowered their fails pre¬ 
vious to the action ; they prefented their prows to the ene¬ 
my, and advanced againft each other by the force of their 
- oars. Before they joined battle, the admirals went from 
fh>p to fhip, and exhorted their foldiers to behave gallantly. 
All things being in readinefs, the fignal was difplayed by 
banging out of the admiral’s galley a gilded fhield, or a red 
garment or banner. During the elevation of this, the ac¬ 
tion continued ; and by its depreflion, or inclination towards 
the right or left, the reft of the fhips were directed how to 
attack or retreat from their enemies. To this was added 
the found of trumpets which began in the admiral’s gal¬ 
ley, and continued round the whole fleet. The fight was 
alfo begun by the admiral’s galley, by grappling, boarding, 
and endeavouring to overfet, fink, or deftroy the adverfary, 
as we have above deferibed. Sometimes, for want of grap¬ 
pling irons, they fixed their oars in fuch a manner as to hin¬ 
der the enemy from retreating. If they could not manage 
their oars as dexteroufly as their antagonift, or fall along- 
fide fo as to board him, they penetrated his veffel with the 
brazen prow. The veffels approached each other as well 
as their circumftances would permit, and the foldiers were 
obliged to fight hand to hand till the battle was decided : 
nor indeed could they fight otherwife with any certainty, 
fince the fhorteft diftance rendered their flings and arrows, 
and almoft all their offenfive weapons, ineffectual, if not ufe- 
lefs. The fquadrons were fometimes ranged in two or 


three right lines, parallel to each other ; being feldom drawn 
up in one line, unlefs when formed into an half-moon This 
order indeed appears to be the muft convenient for rowing 
veffels, that engage by advancing with their prows towards 
the enemy. At the battle of Ecnomus, between the Ro¬ 
mans and the Carthaginians, the fleet of the former was ran¬ 
ged into a triangle, or a fort of wedge in front, and towards 
the middle of its depth of two right parallel lines. That cf 
the latter was formed into a redangle, or two fides cf a 
fquare, of which one branch extended behind, and as the 
opening of the other, profecuted the attack, was ready to 
fall upon the flank of fuch of the Roman galleys as fhould 
attempt to break their line. Ancient hiftory has preferred 
many of thefe orders, of which fome have been followed in 
later times. Thus in a battle A. D. 1340, the Er.glilh 
fleet was formed in two lines, the firft of which contained 
the larger fhips, the fecond confided of all the fmalier vefieh, 
ufed as a referve to fupport the former whenever neceffarv. 
In 1545, the French fleet under the command of the Mar;* 
fchal d’Annebault, in a engagement with the Englifh in the 
Channel, was arranged in the form of a crefcent. Ti.«v 
whole of it was divided into three bodies, the centre being 
compofed of 36 fhips, and each of the wings of 30. He 
had alfo many galleys ; but thefe fell not into the line, be¬ 
ing defigned to attack the enemy occaftonally. This lalt 
difpofttion was continued down to the reigns of James I- 
and Louis XIII. 

Meanwhile, the invention of gunpowder in 1330 gradu¬ 
ally introduced the ufe of fire arms into naval war, without 
finally fuperfeding the ancient method of engagement. The 
Spaniards were armed with cannon in a fea-fight againft the 
Englifh and the people of Poitou abreaft of Rochelle in 
1372; and this battle is the firft wherein mention is made 
ot artillery in our navies. Many years elapfed before the 
marine armaments were fufficiently provided with fire-arms. 
So great a revolution in the manner of fighting, and which 
neceffarily introduced a total change in the conftrudtion of 
fhips, could not be fuddenly effected. In fhort, the fqua- 


Ki.i 


drons of men of war are no longer formed of rowing vef- 
fels, or compofed of galleys and fhips of the line; but en¬ 
tirely of the latter, which engage under fail, and difehar 


ge 


the whole force of their artillery from their fides. Accord¬ 
ingly, they are now difpofed in no other form than that of a 
right line parallel to the enemy ; every fhip keeping clofe- 
hauled upon a wind on the fame tack, fndeed the diffe¬ 
rence between the lorce and manner of fighting of fhips and 
galleys, rendered their fervice in the fame line incompatible. 
When we confider therefore the change introduced, both 
in the conftrueftion and working of the fhips, occafioned by 
the ufe of cannon, it neceffarily follows, that fquadrons of 
men of war mull appear in the order that is now generally 
adopted. 

The machines which owe their rife to the invention of gun¬ 
powder have now totally fupplanted the others; fo that there 
is fcarce any but the fword remaining, of all the weapons 
ufed by the ancients. Our naval battles are therefore almoft 
always decided by fire-arms, of which there are feveral kinds*, 
known by the general name of artillery. In a fhip of war, fire¬ 
arms are diftinguifhed into cannon mounted on carriages 
fwivel-cannon, grenadoes, and mufquetry. See Cannon, 
&c. Befides thefe machines, there are feveral others ufed in- 
merchant fhips and privateers, as cohorns, carabines, fire- 


have been but few, indeed, 
the fubjefl; and the only- 


arrows, organs, ftink pots, &c. 

The writers on naval ta&ics 
confldering the importance of 
countries that have produced writers on this fubjeeft, fo far 
as we know, are France and Britain, particularly the firft; 
One would be led to imagine that Britain, from its infular- 
fituation, having bred fo great a number of excellent feamen. 
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Jiiftory. and having fo i\ften*t>:cn ingigcd in naval contefts, would 
naturally l ave produced a number of writers on this, as well 
as <u: fuhicfls of much lefs . confequence to it as a nation. 
The reader wil’, however, no doubt be furprifed to hear, 
that we have only one fcieniUie treatife on naval tactic;, 
inti tied An Eddy on Naval 'Tadics, tfc. by John Clerk, 
Eft] ; of Elden, near Edinburgh ; and all the ocher treatifes 
puoliftisd in Britain on this ful.ject being either tranf- 
lations from the French, or remarks upon the French 
authors (a). Some of the principal French treatifes on 
naval tallies are the following-: i, UArt des Armies Na - 
vales, ou Traite ties Evolutions Navales, par Paul L’Hoft-e, 
I vol. folio, printed at Lyons 1727. This book was trans¬ 
lated and pivbliftied by Chi iftopher O’Bryen, Efq ; in 410, in 
-1762. 2. Taelique Nava/e, oil Traite des Evolutions et des 

Signaux , par M.le Vifcompte de Morogues,4to, Paris 1763. 
3. Le Manoeuvrier, par M, Bourde de Villehuet. 4. L’Art 
de Guerre en Mer, ou Taftique Navale, &c. par M. le Vifcompte 
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dc Grenier. Tranfl.it-.pns of the two laft have appeared in 
Engltih in 4to in 1.788, under the name of the Chevalier de 
Saufeuil; and a tranflation of parts of the three laft is in the 
2d vol. of the Elements and Praftice of Rigging and Sea- 
mardlup, publilhed at London in 1794. Other books on 
evolutions and taffies are, Thhric d- la Manoeuvre des. Vaif- 
feaux, Paris, 1689. Pilot’s Theory of IV or king Ships applied to 
Practice &c. tranflated by Scone, 1743. Ds la Manoeuvre 
ds; Vaiffeaux, ou Traite de M chanique et de Dytiamique, &c. 
par M. Bouguer. The Briiijh Mars, &c. by William Flex- 
ney, 1763. A Sea Manual, by Sir Alexander Schomberg, 
1789. A View of the Naval Force of Great Britain, &c. by 
an Officer of Rank, 1791, See. 

We (hall ocoafionally confult all thefe works ; and asforne 
of them treat largely of the taffies in prefent ufe, while in 
others new fyftems are propofed, our article will naturally 
be divided into two parts, keeping the prefent practice and, 
propofed innovations totally diftindt from each other. 



Part I. The PRESENT SYSTEM of NAVAL TACTICS. 


Chap. I. Of the Orders of Sailing. 

TfleetTnto J^-Fleet of fliips of war is ufually divided into three di- 
three fqua- vilions or fquadrons, called the centre, van, and rear; and 
(irons, the each fquadron has a commanding officer. The -commander 
van,centre, in chief, or admiral of the fleet, is in the centre column; the 
and rear, vice-admiral has the command of the van ; and the rear ad¬ 
miral, that of the rear. The fliips of each fquadron are 
difttnguiflied by the pofition of their colours. The fliips of 
-the firft or centre fquadron carry their pendants at the main¬ 
top-gallant mad head. The (hips of the fecond divifion 
carry their pendants at the fore top-gallant mail head, and 
tliofe of the third divilion at the mizen-top mall; head. 
Each fquadron ought, if poffible, to confift of the fame 
number of Ihips ; and alfo to be of the fame force, fo that 
each may be equally able to attack or repulfe the enemy ; 
and when in aline, the feveral parts will be equally ftrong. 
When the fleet is very numerous, each fquadron is fome- 
times fubdivided in a flmilar manner into three diviflons of 
centre, van, and rear. 

When the fleet is formed in the line or order of battle, 
each admiral takes his poffc in the centre of'his fquadron, 
the commander in chief being in the middle of the line. If 
the enemy be not in fight, the Itore-fhips, fire-lhips, floops, 
Ac. are to be to the windward of the fleet, becaufe they can 
be more eafily fupported, and can more readily obey the 
fignals that may be made to them. There are frigates to 
the windward of the van and rear of the convoy, for the 
■purpofe of-looking out for the enemy, and keeping thofe 
veffels in their proper Rations. But if the enemy is in fight, 
then all thofe fliips which are not to be in the line of battle 
are to be on the other fide of the line with refpeft to the 
enemy. If the fleet is failing in three columns, the firft or 
centre fquadron is in the middle between the fecond and 
-third fquadrons ; one of which, according to circumftances, 
.(forms the {larboard and the other the larboard column : and 
-each admiral leads his refpeftive divifion. If the fleet is 
■ deftined for a certain place at a confiderable diftance, it is 
generally formed into fquadrons ; but if cruifing in expec¬ 


tation of meeting the enemy, the admiral naturally keeps 
his fliips in fuch failing pofitions as may be moil advanta¬ 
geous to form for aflion as quickly as poffible, Thefe va¬ 
rious pofitions or arrangements are called orders ; and that 
they may be better underftood, it is neceftary to premife the 
following definitions: 

The (larboard line of bearing, is that line upon which the Tlle ^ ar> 
fliips of a fleet, being ranged, bear from each other upon a b oard 
clofe-hauled line, whatever courfe they may be fleering; and 
fo that, upon hauling their wind or tacking together as may 
be neceifary, the fliips will be in a line clofe-hauled upon the 
{larboard tack. 5 

' The larboard line of bearing, is that line from which the And lar- 
fliips of the fleet, by hauling their wind, or tacking together, koardlines 
may be formed in a line clofe-hauled on the larboard tack. of bearing. 

A fleet of fliips is faid to be in the line a-breajl when the Thc 
(hips keels are parallel to each other, and their mainmafts in abreaft. 
the fame ftraight line. 

The bow and quarter line, is when the fliips are ranged in Bowan( j 
a ftraight line cutting their keels obliquely in the fame angle. q„ ancr 
Hence at any intermediate fhip, the fliips towards oneextre- line, 
mity of the line will be on the bow, and thofe towards the 
other extremity will be on the quarter, of that Ihip. g 

If feveral fliips Hand on the fame line and fleer the fame Ships fteer- 
courfe, but different from that line, they are faid to be in hig che- 
eckiquier, or chequervuife. quervvifc. 

Manoeuvre in fucceffion, is when a fleet, ranged in one of j^j an ^ uvre 
the orders of failing, and Handing on the fame line, the fame ; n f ucce f- 
manceuvre is fucceffively performed by each Ihip as fne fion. 
arrives at the wake of the van Ihip of the whole fleet, if in 
one line ; or of the van fhip of her particular divifion when 
divided into fquadrons. So that a fleet tacks or veers, bears 
away or-comes to the wind in fucceffion, when all the ihips 
-of every line execute, one after another, the fame manoeuvre 
on the fame point of the wake of the leading (hip. xo 

The number of orders of failing is commonly affumed to Five or- 
be five ; and denominated the frft, fecond, third, fourth, and * : ' s of fail- 
fifth orders of failing ; befidesan order of battle, an order of iBS ' 
retreat, St c. 

In 


(a) The reafon why Britain falls ftiort of the French in this refpeft, is, that in various Jea-ports in France there are 
..academies eftablifhed for the exprefs purpofe of educating thofe intended for the navy in the various branches of naval fcience; 
whereas, in Britain, there is only one academy eftablifned at the expence of government, namely, The Marine Academy 
•at Portfxnouth ; and, excepting navigation, fcarcely any other branch of naval fcience is taught in that feminary. It alfo 
- requires great intereft to be admitted. We are, indeed, well aware that there are boys educated for the fea-fervice in 
Chrift’s Hofpital, London, and at Greenwich fchool, &c. The education there is not, however, adapted for officers in 
the navy, being only writing, arithmetic, alittlc mathematics lieceflary to underftahdnavigation, and navigation. 
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Orders of In the firft order of Ailing, the fleet is ranged on one of 
Sailing, the lines of bearing, and -each fnip fleering the fame courfe. 

Thus, in fig. i. let the wjr.d be north, and the fleet ranged 
ccccxciii. on the (larb ard line of bearing, and let the fliips fleer any 
ii courfe, as fouth-weft. In this cafe, the fleet is ready to form 
Firft order t j ie i; ne on the (larboard tack by hauling the wind. Again, 
of failing. j et t j ie fl eet (j C ranged on the larboard line of bearing, and 
fleering the fame coat fe as before, as in fig. 2.; then tire fleet 
is in a pofition ready to form the line on the larboard tack, 
by tacking. *. 

In a numerous fleet this method of failing is defedive ; 
as the fleet will be too much etrended, and therefore the 
communication between the van and the rear rendered more 
difficult than when in a more connefted order. It is of ufe, 
however, when the enemy is in light, as then the fleet may¬ 
be readily formed in order of battle; and in that cafe only, 
or in palling through a flrait, will it be neceflary to range 
' I2 the fleet in this order. 

Second or- In the fecond order of failing the fleet is ranged on a line 
der of fail- perpendicular to the direction of the wind, and fleering any 
i"g- proper courfe. This order, which is reprefented in fig. 3. 

has the fame defedls as the former; and'has alfo this difad- 
vantage attending it, that the fleet cannot fafely tack in fiic- 
ccffion from this order, as each fhip at the time of tacking 
is in danger of falling on board the fhip next aftern ; and 
therefore, if the line is clofe, the fhip aftern mull bear up 
confiderably, in order to avoid being on board the fhip a- 
head, which at that time is in ftays. 

Third or- The third order of failing is that in which the wliple fleet 
der of foil- is clofe-hauled, ranged upon the two lines or lines ofbear- 
»»g- ing, and therefore containing an angle of twelve points ; the 

admiral’s fhip being at the angular point, and the whole 
fleet fleering the fame courfe. Thus, in fig. 4. the wind 
being fuppofed north, and the fleet clofe-hauled on the 
{larboard tack : Then A being the admiral’s fhip, one part 
of the fleet bears from him weft-norih-well, and the other 
part eaft-north-eaft. 

This order of failing is no doubt preferable to either of 
the former, as the (hips are more collefled, and can more 
diftindtly perceive and obey the fignals ; but if the fleet is 

14 numerous, it will be too much extended. 

Fourth or- In the fourth order of failing, the fleet is divided into fix 
dcr of fail- or more columns, as may be judged neceflary: by which means 
in S- the fleet is much more connedled than in any of the former 
orders. The commanders, ranged upon the two lines of 
bearing, have their fquadrons aftern of them upon two lines 
parallel to the diredtion of the wind ; the firft (hips of each 
column being, with refpedt to the commander of their fqua- 
dron, the one on his (larboard and the other on his larboard 
quarter. The diftance between the columns fliould, how¬ 
ever, be fuch, that the fleet may readily reduce itfelf to the 
third order of failing, and from that to the order of battle. 
This order is adapted for fleets or convoys eroding the 
ocean, and is reprefented in fig. 5. But as it requires much 
time to reduce a fleet from this order to that cf battle, it is 

15 therefore defedtive when in prefence of an enemy. 

Fifth order The fifth and laft order of failing is that in which the 
»ffailing-. ^ egt j s [fivijgh i n to three columns clofe-hauled, and there¬ 
fore parallel to each other ; and alfo the refpedtive fliips 
abroad of each other. The van commonly forms the weather 
column ; the centre divifion, the middle column; and the 
rear divifion, the lee column. Circumftances may however 
require the van to be the lee column, and the rear the 
weather column. If the fleet is very numerous, each divi¬ 
fion may be divided into two columns; and each admiral is 
to place himfelf at a lit tie diftance before, and in the direc¬ 
tion of the middle of his divifion. Fig. 6. and 7. repr:fent 
tbi, order ol failing. 
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The diftance between any (hip and that adjacent to it in Orders of 
the fame column, and alfo the interval between the columns, 
are regulated by the commander in ch : cf according to cir- 16 
cumftances. The inte: valor perpendicular diftance between I.'.t'iod of 
the columns is commonly taken ; fuch as, diat the angle con- fodingm 
tained between the Sine of the columns ard an imaginary fv/cerfie 
line joining one of the extreme (hips of that column, and 
the (hip at the other extremity of the adjacent column, may 
be about two point-. Toe rr.eafure of this angle muft how¬ 
ever depend in part upon the length of the c. lumn ; and 
when it is determined upon, the diftance between the co¬ 
lumns may be lound by multiplying the length of one of foe 
columns by the tangent of the above angle to the radius 
unity : whence, if that angle be taken equal to two points, 
the length of a column multiplied by the decimal .414 v, ill 
give the diftance between the columns. Thus let a column 
contain fix ihips; 1c: the diftance between each be 100 fa¬ 
thoms ; and the length of each fifip from the extremity 01 
the bowfprit to the ftern 46 fathoms ; then the whole length 
of the column will be 776 fathoms. Now the above angle 
being taken equal'to two points, the diftance between the 
columns is equal to 776X .414 = 321-4 fathoms. 17 

The order cf battle is formed by drawing up the fliips o r Oni.r of 
the fleet in a lhic nearly clofe-hauled, and under an eafy fail; hiitie. 
each fliip being at a certain afligned diftance from that next 
ahead, as a half or a whole cable’s length. The fire-fliips, with 
frigates ahead and aftern, form a line parallel to the former, 
and to the windward of it if the enemy is to the leeward ; but 
to the leeward if the enemy is to the windward. Without 
this line another is formed, parallel thereto,-of the (lore fliips, 

&c. with frigates ahead and aftern. Fig. 8. reprefents the 
order of battle, the fleet being on the (larboard tack. jg 

In retreating from a fuperior force, it is neceflary to draw Order of 
up the fleet in fuch an order that it may, with the greateft retreat. 
advantage, oppofe or annoy the faft failing vefiels of the 
enemy ; for this purpofe, the order of retreat commonly ta¬ 
ken is that which is the inverfe of the third order of failing. 

As the fleet generally runs before the wind, the fliips of the 
line are therefore ranged on the low lines of bearing ; hence 
thefe lines contain an angle equal to 135 degrees. The ad¬ 
miral is at the angular point, and the frigates, tranfports, 

&c. are included within the wings to leeward. In place of 
running before the wind, the fleet may take any other pro¬ 
per direction; but ftill the angle contained by the wings is 
to be 13.5 0 . This order of rctieat is reprefented in fig. 9. I9 

The order of convoy is that in which the (hips are all in Ordu- of 
the wake of one another, (leering on the fame point of the convoy, 
compafs, and forming a right line. It the fleet is numerous, 
it may be divided into three columns, which are to be ran¬ 
ged parallel to each other,, that of the admiral occupying the 
middle, and all (leering the fame couifc. 

Having defined the different orders of failing, we fhall 
now proceed to (how the method of getting a 'fleet under 
way, and of bringing it to an anchor. 20 

In order to get a fleet under way, the lee column is to To get a 
get under way firft, and bring to all at the fame time, juft fleet unde-, 
as they find them hives after calling. The centre column"’-" 
is then to pet form the fame manoeuvre, and call likewife as 
foon as the other column is brought to ; and both columns 
v.ill remain in that polition till the weather column, which 
is ftill apeak, having weighed, lhall be alfo under way. The 
three columns may cf.cn be got under way ail at. once : bat 
to execute this the fleet mull all aft together, and with 
equal ardour; for the weather fliips mull no;, at any rite, 
be under way before the lee on- If it be neceffirv to get 
immediately in order of battle, the weather columns are "at 
once to bear away two points together, that they may take 
their pofu in the ime T b ittle ahead of the Ice column, 

M m if 
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If the fleet be moored in a line, head to wind, the rear 
Slip may get under way firft, and haul immediately by the 
wind ; the others in fuccefficn, from the rear to the van, 
can eafily take their ftation in her wake, fo that the rear 
Ihip will now become the leader. Or, the fleet may all get 
under way at the fame time ; but the van Ihip is to bring 
to, while the reft, calling the other way, would Hand on by 
the wind on the fame tack on which they have call, and 
come to tack fucceffively in her wake, to form the order 
of battle* 

To bring a fleet to an anchor, it ought, if confiderable, 
to anchor in three parallel lines, on one of the lines of bear¬ 
ing, and at the proper diftance which the length of the 
columns require; the diftance between the adjacent fhtps 
in the fame column being about a cable’s length. The van 
and rear of the columns are to correfpoud with each other 
exadlly in the direction of the wind, that they may with eafe 
get under way, and form the order of battle with facility, 
fo as to be able to ckifpute the weather-gage with the enemy 
if he fliould come in fight. As this evolution is to be per¬ 
formed in moderate weather, the fleet being in three columns, 
they are all at the fame time to bring their fhip’s head to 
the wind under their topfails, and let go their anchors to¬ 
gether, clewing, up their topfails with all poflible difpatch ; 
putting the foot of the fails in the tops, and Icofening the 
iheets before hauling them down; then veering away an 
equal quantity of cabte to preferve the afligned diftance. 
When it blows fo frelh as to require the topfails being reef¬ 
ed, two cables length may be kept between the ftiips, and even 
three if it be likqly to blow hard. 

If the fleet do not exceed 30. ftiips,. they may anchor on 
©ne of the lines of bearing j. or parallel to the coaft, in places 
where trade-winds are common, provided they blow in the 
dire&ion of the land ; for, in all cafes, they muft be in a 
condition to get under way at the firft fight of the enemy, 
whofe approach is never to be waited for at anchor ; becaufe, 
if it be dangerous for a fingle Ihip, it muft be ftill more fo 
for a fleet, the movements of which are interrupted by the 
difficulty there is in getting with celerity under way ftiips 
which are moored, and which, in that cafe, are not able mu¬ 
tually to fupport one another, as is abfolutely requifite in,a. 
fleet. 

Chap. II. The Manner, of Forming■ the feveral Orders of 

Sailing. 

The firft order of failing is formed as follows : A* the 
fleet is fuppofed 10 be in no particular order, that (hip which 
is to head on the propofed line of bearing oil which the fleet 
is to fail, runs to the leeward of the whole or greater part of 
the fleet, and then hauls her wind, carrying an eafy fail: 
each Ihip then endeavours to get into her proper ftation, by 
chafing the fhip which is to be next ahead of her ; and 
when in the wake of the leader, muft take care to preferve 
the affigr.ed diftance from the (hip immediately ahead, by 
irxreafing or diminiftiing the quantity of fail: and if any of 
the fleet ftiould happen to be fo far removed from her fecond 
ahead as not to he able to chafe her without getting oat of 
her way towards the line,, in that cafe ftie muft take, her fta¬ 
tion difcretionally in a line with the leaders, and leave a 
proper interval. The fleet will now be formed in the line 
of battle ; from which the firft order of failing is formed by 
each fh'p bearing away at the fame inftant, and fleering 
each the fame propofed courfe. 

To form the fecond order of failing, the leader runs to the 
leeward of the whole, or of fo many of the fleet as that each 
fhip may eafily fetch 1 is wake, and then fleers a courfe 
eight points from the wind,, carrying an eafy fail. Each 


Orders of 
Sailing. 


Ihip now gets into her proper ftation, by chafing that which Manner of 
is to be ahead of her; and when the whole fleet is formed forming 
in a line, which will be perpendicular to the direftion of t ^^ vera jj 
the wind, each fhip bears away at the fame inftant, and the 
whole fleer the fame intended courfe. 

In the third order of failing the admiral is in the middle 
of his fleet. Now, the fleet being formed in a line, on one the third, 
of the lines of bearing, as above direfled, and the fhips fteer- order of 
ing in the wakes of each other, or ten poiats from the wind, failing,, 
the leading or leewardmoft fhip firft hauls her wind j the 
fecond fhip, as foon as flie is in the wake of the leader, 
hauls her wind, alfc; and in like manner each fhip until 
the admirals fucceffively haul their wind as foon as they 
have reached the wake of the leading ftiip ; and at the feme 
inftant that the admiral’s fhip hauls her wind, the other, or 
fteramoft half of the fleet, do the fame. The fleet will 
then be in the third order of failing, as reprefented in fig. 4. 

From this order of failing the fleet can be expeditioufly 
formed into the line of battle on either tack. ' 

As the fleet, in the fourth order of failing,, is divided into To form 
fix columns, and the three commanders ranged on the fe e fourtfe 
two lines of bearing, the commander in chief being at the ° 1 . < ?. er 
angular point; in order, therefore, to form this order, the "‘"S' 
admirals range themfelves on the two lines of bearing,, at a 
proper diftance from, each other, and fteer the proper courfe ; 
the fhips of the feveral columns come each into its refpec- 
tive place, forming themfelves into lines in the direction 
of the wind, and parallel to each-other, as in fig. 5. 26 

In order to form the fifth order of failing, tire three lead- To firm 
ing fhips. of the divifions are to take their ports abreaft, and 
to leeward of each other, keeping their wind under an eafy 
fail. Then the fhips of each fquadron making fail, will range 
themfelvesin their refpe&ive ftations„ afternof their leaders, 
and keeping the feme courfe; each fhip preferving the- ap¬ 
pointed diftance from that next ahead; and the comman¬ 
ders of each divifion,, and each fecond, third, &c. fhip,. are 
to keep themfelves mutually abreaft of each other. 

To form the order of battle, it has already been obferved. To form- 
in the firft order of failing, that the fhip which is to lead tee orde! ^ 
runs to the leeward of the whole,, and then hauls her wind of battle., 
upon the tack direftefl, carrying an eafy fail. Each fhip 
then makes fail according to her diftance, and chafes the 
fhip which is to be immediately ahead of- her in the line, 
and hauls in her wake in the line on which the van fhip is 
moving. ... 28 

The admiral,, or fhip appointed to make the angular To form- 
point, runs to the leeward of the fleet, and-brings to; then the order 
each fhip runs to its refpedtive ftation in one of the lines of °f retreat*, 
bearing, and brings to; one half of the fleet being on one 
of the lines of bearing, aftern and in the wake of the admi¬ 
ral, and the other half on the other line of bearing, on the 
ftarboard or larboard bow of the admiral. When this is ac- 
compliffied, the whole fleet bears away before the wind : the 
two wings will now bear from the admiral two points be¬ 
fore his beam, and ready to form the line of battle upon ei¬ 
ther tack; the flaps on the admiral’s ftarboard bow being 
in the line of bearing for the larboard tack, and thofe on his 
larboard bow in the line of bearing for the ftarboard tack. 

Chap. III. T,o Change from the feveral Orders of Sailing to 
the Line of Battle. 

To form the line from the fiul order of failing: If the To form 
ftiips be running large on the lack anfwering to the line of the lme of 
bearing on which they are failing and the line to be formed 
on the fame tack, all the ftiips haul the wind at the fame d( ^ J f a ;i„ 
time, or at leaf! each fhip hauls her wind immediately after hig. 
the next to windward; but if the fleet be on the other tack 

with. 
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with refpedl to the line of bearing, all the flitps haul their 
wind and tack together, or all veer together according to 
circumftances. If the line of battle is to be formed on the 
other line of bearing, the leewardmofl lliip either veers or 
tacks, and hauls her wind : the reft of the fleet veer or tack 
at the fame time, and fleer with the wind four points free ; 
and each ftiip fucceffively, as foon as fhe gets into the wake 
of the leader, hauls her wind. Hence the line of battle will 
be formed from the firft order of failing. See figs. xo. 
and 11. 

To form the line from the fecond order of failing, the 
fleet running large or before the wind : All (Jie fhips of the 
fleet haul up together on the tack direfled, prefenting their 
heads on the line upon which they are ranged, or eight 
points from the wind. The leading fliip then hauls her 
wind, and is followed in fucceflion by the reft. That the 
{ftps may not be too near each other, they make fail as they 
haul their wind, or their feconds aftern (horten fail to open 
the order. See fig. 12. 

To change from the third order of failing to the line 
of battle: The fhips being -fuppofed going large, that 
wing which is in the line of bearing for the tack on which 
the line is to be formed, and the fliip at the angular point, 
haul their wind at the fame time; the fhips ©t die other 
wing haul up together eight points from the wind ; then 
each fhip moves in this direiftion until fhe reaches the wake 
of the other wing, where fhe hauls clofe up. See fig. 13. 

To form the line of battle on the fame tack from the 
fifth order of failing: Let the weather column form the 
van, and the lee column the rear. The centre brings to, or 
•only keeps fteerage-way ; the weather column bears away 
two points, and hauls its wind as foon as it is ahead of the 
-centre ; the lee-column tacks together, and runs under a 
prefs of fail, to gain the wake of the centre, when it retacks 
together and completes the line (fee fig. 14.) This evolu¬ 
tion may alfo be performed as follows-: The weather-column 
brings to; the centre and lee columns tack together, and 
go away two points free: when the centre-column has 
gained the wake of the van, it retacks together, nnd brings 
to; and when the lee-column has gained the rear line, it 
retacks together, and then all Hand on : otherwife the lee- 
column brings to; the centre goes under an eafy fail two 
joints free, to get ahead of the rear-fquadron ; while fhe 
van carries a preis of fail, alfo two points free, to get ahead 
-of the centre divifions. 

Hitherto the weather column has uniformly been fup¬ 
pofed to form the van, and the lee-column the rear-dtvifion : 
the line may, however, be formed by interchanging thefe 
columns in a variety of different ways, fome of which are as 
follow. 

1. Let the weather anil centre columns interchange: In 
this cafe the centre-column (lands on, the weather-column 
bears away eight points, and as foon as it reaches the wake 
of the centre-column, which now forms the van, hauls up 
together: the lee-column tacks together, and goes under a 
prefs of fail fcarcely two points free, fo as juft to gain the 
rear of the line, and then retacks together, as in fig. 15. 
This evolution may alfo be performed by the lee-column 
bringing to; the centre fquadron then bears away together 
one point, and as foon as it has gained the head of the line, 
hauls its wind; and the weather column bears away toge¬ 
ther three points, under an eafy fail; and when it has got 
into the wake of the van, hauls up together, forming the 
centre divifion, 

2. Let the centre anil lee-columns interchange: The lee- 
column (lands on clofe-hauled, under an ea(y fail; the wea¬ 
ther column bears away two points under a prefs of fail, until 
it reaches the head of the line, and then hauls up: the centre. 
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column bears away eight points; and when in the wake of To change 


the lee-column, which is now the centre divifion, hauls its from tlle 

wind. See fig. 16. . SailT 

3. The weather and lee-columns interchanging : For this the'Lin 
purpofe, the lee-column Hands on clofe-hauled under a prefs Battle. 

of fail; the centre-column bears away two points under an - -- 

eafy fail, and hauls up as foon as it has come into the wake of 

the new van fquadron ; and the weaLher-column bears away thcrandke 
eight points until it gains the wake of the centre-column, columns 
and then hauls up, as in fig. 17. interchan- 

4. The centre forming the van, and the weather-column S‘ n S- 

the rear-divilion: The lee-column brings to, the centre-co- Th/centre 
lumn bears away together two points, and forms the line f orm ; n g 
ahead of the new centre fquadron ; the weather-column veers the vaifand 
away together feven points on the other tack, and forms the weather 
the rear fquadron. See fig. 18. the rear. 

e. The lee-column to form the van, and the centre the Ildte 
rear divifion : In order to this, the lee-column (lands on un- ^ 
de-r a prefs of fail, the weather-column bears away together The lee-co- 
three points under an eafy fail, and the centre column bears lumn form¬ 
away eight points ; and each, when it has gained the wake ’ n S the van 
of the new van, hauls its wind. See fig. 19. andthecen- 

To form the line of battle on the other tack from the.jIvifiorT^ 
fifth order of failing. The weather-colump firft tacks in 3 g 
fucceffion ; the centre and lee columns (land on, the firft To form 
under an eafy fail, and the fecond under ftill lefs fail, accord- the l‘ ne on 
ing to the length of the columns; and the leaders tack when ttle °ther 
they gain the wake of the new-formed van, and each (hip bather- 
tacks in fucceffion as it reaches the wake of the abovemen- column 
tioned van (fee -fi.g. 20.) Very great care muft be taken by formingthe 
the centre and lee-columns, left they draw too near the van , &o. 
fternmoft (hips of the va-n, and alfo each-other. 

,To .perform this evolution, the centre and weather co- The centre 
lumns interchanging : The weather column brings to, the and wea- 
centre column (lands on until the leader judges he will be ther e °- 
fully able to clear the weather-column, and then the centre- ' umns m * 
column tacks in fucceffion: when the laft (hip of this new- 1 
formed van has paffed the weather-column, that column 1 
(lands on, and each (hip tacks in fucceffion as foon as it 
reaches the wake of the van. The lee^column (lands on, 
and tacks in fucceffion as the (hips attain the wake of the 
van, and at the fame time carrying a moderate fail, that 
there may be a fufficient interval left for the weather-co¬ 
lumn to form -the centre divifion. See fig. 21. 

To form the line from the fifth order of failing or. the Thecemn- 
other tack, the centre and lee-columns interchanging. The and lee-ce- 
centre-column brings to ; the weather-column tacks in luc- ftmns i»- 
ceffion under very little fail, and the lee-column (lands on Urc ' iarl S" 
under a.prefs of fail: when the leader of the lee-column has i " ! ’‘ 
gained the wake of the line, he tacks, and is followed in 
fucceffion by his divifion. The centre-column is to fill and 
(land on, when the firft fhip of that column., and the laft 
(hip of the lee-column, bear from each other in a line per- 
pendicular to the direction of the wind. See fig. 22. 

To form the line on the other tack from the fifth order The wei- 
of failing, the weather and lee-columns inte: changing : The thcr and lee 
weather and centre-columns bring to; the lee-column (lands columns i.»- 
on under a prefs of fail, until it can pafs ahead of the we a- 
ther-column, and then tacks in fucceffion-; the centre-co- 
lumn fills where its leading fhip and the laft (hip of the 
lee-column bear from each othgr, in a line perpendicular to 
the direftion of the wind, and tacks in fucceffion when it 
has gained the wake of the new van. In like manner, the 
weather-column fills when its leading (hip and the laft of the 
centre bear in a line perpendicular to the wind, and each T1 
fhip tacks in fucceffion when it has gained the wake of the Aer-co-^ 
centre. See fig. 23. lumnpaf- 

To form the line on the other tack, the centre forming ting to the 
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co.umn, when they tack in fucceffion. When both columns 
have palled the weather column, it fills, tacks in fucceffion, 
and forms the rear. See fie;. 24. 

Vo ;orm the line on the other tack from the fifth order 
of failing, the lee-column forming the van : The weather 
aid centre columns bring to ; the lee-column carries a prefs 
of fail, and tacks in fuccefliort when it can pafs a-head of the 
weather-column ; and when the lall (hip of this new van has 
palled to the windward of the former weather-column, the 
van fquadroh (hoi tens fail, to give time fertile other columns 
to form : the weather and centre columns fill at the fame 
time, to gain the wake of the van, when they tack in fuc- 
ceflion. See fig. 25. 

To form the line froh) the order of retreat: The leader 
of the wing, which is to form the head of the line, hauls 
the wind, and that wing follows in fucceffion ; the other 
' wing goes four points free together, on the fame tack, and 
thus runs parallel to the wing which firft began the evolu¬ 
tion ; and they haul up together when they arrive in the 
wake of die line. See fig. 26. 

Chap. IV. To change from the Line of-Battle to the different 
Orders of Sailing. 
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To change from the line of battle to the firft order of 
failing on the fame tack : All the fhips bear away together 
the number of points directed by the admiral, obferving to 
keep themfelves in the line of bearing for the tack they are 
in. The fteramoft fliip bears away firft, and the reft fuc- 
ceffively as quickly as poffiblfe, to prevent being tod near 
each other. 

To change to the firft order of failing in bearing for the 
line on the other tacky The leader bears away four points 
to leeward, and is followed in lucceffmn by the reft. When 
tire fteriimoft fliip has bore away, the whole haul up, and 
they will be in beating for the line On the other tack. See 

fig- 2 7 - .. _ 

To change from the line of battle to the fecond order of 
failing: The whole fleet bears away together ten points 5 
and to proportions the failing from the van to the rear of 
the line, that when the hsadmoft fhip, which firft preffesfail, 
ihail come abreaft of the fecond fhip, the fecond fliip adapts 
her fail to keep in this bearing ; and fo on in fucceffion, 
■each obferving to keep the fhip that immediately preceded 
her in the evolution in a line with herfelf, perpendicular to 
the direftion of the wind ; and the whole fleet will now be 
running before the wind (fee fig. 28.) But if it is intend¬ 
ed that the fleet lhail fteer any other given courfe than that 
before the wind, the whole fleet may then alter together to 
lh: propofed courfe. 

To change to the third order of failing from the line of 
battle: The whole fleet bears away together ten points ; 
the headmoft half of the fleet, including the centre fhip, 
carry an equal degree of fail, in order to preferve their line 
of bearing; each fhip of the remainder of the fleet carries 
lefs fail in fucceffion, fuch as will iorm and preferve on the 
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formed in the third order of failing. See 


battle'are intended to form the weather, the centre, and the 
lee columns, in the order of failing. We lhall give two of 
them as examples. 

1. When it is intended to change from the line of -battle 
to this order of failing, fo as that the van fhall form the 
weather, and the rear the lee column, and the fleet at the 
fame time keep as much to windwatd as poffible ; the van 
and centre'tack together, and run clofe-hauled i^ bow and 
quarter-line ; the rear moves on its former courfe under 
an eafy fail. When each fliip of the centre is aHVeaft of its 
correfpondent fliip in the rear, the centre retacks: the van 
ftands on until the centre and rear come up, and then re¬ 
tacks, antf alt the columns regulate their diftances. See 
fig. 30. 

2. When it is intended that the van (hall form the lee, 
and the rear the weather column ; th: van bears away toge¬ 
ther under an eafy fail, and goes at right angles with the 
line ahead: the centre at the fame time goes away two 
points free, and each fhip fleers for that fhip of the van 
refpedlively which is to be abreaft of her when in column. 
The leader of the van muft determine the diftance, by not 
hauling up with his divifion until his fhip and the fteramoft 
fliip of the centre-column, which is drawn up with him, are 
in a line at right^angles with the wind : They then both 
Hand on under an eafy fail, while the rear crowding fail 
pafl'es to the windward of both. See fig. 31. 

To change from the line of battle to the fifth order of 
failing on the other tack: This evolution may be performed 
in as many ways as the former, according to the intended 
pofitions of the different columns; hut in fuch a Work as 
ours, it may be fufficient to obferve, that, 

t. When the van is meant to form the weather, and the 
rear the lee column: The van tacks in fucceffion ; the 
leader of the centre tacks when the leader of the van is paf- 
fing him exactly to windward, and his divifion follows him ; 
the rear manoeuvres in the fame manner with refpeft to the 
centre. See fig. 32. 

2. When the rear is to form the weather, and the van the 
lee column : The van tacks in fucceffion ; ahd when about, 
either brings to, or fliortens fail, to allow the other columns 
time to form. The centre and rear then carry fail, and tack 
in fucceffion. The centre tacks when its leader has the 
centre of the lee-column in a line at right angles with the 
wind, or when its centre paffes aftern of the lee-column. 
When the centre is about, it regulates its rate of failing by 
the lee-coinmn, either by bringing to or making equal fail; 
ahd thus both wait for the rear to pafs to windward. The 
rear tacks when its leader has the firft fhip of the lee-column 
in a line at right angles with the wind, or when its centre 
fhip pafl'es aftern of the laft (hip of the centre-column. See 

33 - 

To change from the line of battle to the order of retreat: 
The leader bears away four points ; and all the fleet follow¬ 
ing clofe hauled, they will come to file off in fucceffion at 
the fame point in the van (hip’s wake, till the centre (hip 
arrives at the angle where the evolution began. Then the 
order of retreat will be formed, and any courfe whatever 
may be fleered, (ince the two wings will be equal and in or¬ 
der on the (larboard and larboard lines of bearing, forming 
conlequently between them an angle Of 135 degrees. Fig. 
34. reprefents the order of retreat formed ifom the line of 
battle, che whole fleet going four points free. 
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T o change from the line of battle to the fifth order ©f 
failing on the fame tack: In the treatife of Naval Taais, 
publilhed in the fecond volume of The Elements of Rigging 
and Seamaff-ip, there are various rules for performing this 
evolution, according as the different fquadrons in the line of 


Chap. V. To Manoeuvre the Line of Battle . 

The method of forming the line of battle, when the 
drips are in no previous order, has already been explained. 
In this place it is intended to point out fome of the various 

evolutions 
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Manoeuvre evolutions that are, or way be, performed by a fleet which 
the Line of ; s already formed in line of battle. 

Batt * e ‘ 1 _. The fleet being in line of battle, to form the line on the 

55 other tack, by tacking in fucceflion : The headmoft lliip of 
To form the fleet tacks firft, having previoufly made more fail, or the 
the lme oh p econc i having Shortened fail, in order to increafe the inter- 
tack°b 1 va * ^ etween £ hem ; for it often happens that one or two 
tacking in cables length are run over before the fhip ahead has been 
fucceflion. able to fill her fails on the other tack. When the firft fhip 
is' about, either the fecond makes more fail, or the third 
fhortens fail; and then the fecond tacks as foon as (he has 
gained the wake of the leader, the helm being put down 
at the inftantfhe bpenS the weather quarter of the firft drip, 
which is already on the othei tack. In like manner the 
third, fourth, &c. (hips tack_each at the inftant it has gain¬ 
ed the wake of the leader; and thofe fhips already about 
muft preferve their affigned diflances,- by (hortening fail, if 
neceffary, until the whole fleet is on the other tack. If a 
(hip miffes flays, (he is immediately to fill again ori the fame 
tack, and make fail with all poffible expedition, taking care 
to keep as clofe as poffible to the wind, and Dot to' fall off 
to leeward. By this means fhe will get ahead and to wind¬ 
ward of thofe which follow her j and they will perform fuc¬ 
ceffively their evolutions in the wake of the fhips which are 
already on the other tack, only (landing oft a little farther than 
they would have done if the fhip ahead had not miffed (lays. 
The fhip that miffed (lays will return fooner to her Illation, 
by making all poffible fail to windward of the line. See 

,6 %• 35 - 

Without To form the line on the other tack without tacking in fuc- 
tackiug in ceffion : The whole fleet veers together : the rear fhip hauls 
fucceflion. her wind on the other tack, and (lands on, while all the 
others go two points free on the other tack, and haul up as 
they fucceffively gain the wake of the leading (hip. Thus 
the fear of the line on the one tack becomes the Van oft the 
other tack. See fig. 36. 

To veer in The line to veer in fucceflion : The van fhip of the line 
Ihecelfion. veers round, and (leers four points free on the other tack ; 

and when fhe is clear of the rear fhip of the line, fhe hauls 
her wind ; the reft follow, and haul up in fucceflion. See 

58 %• 37- 

To tack * The line to tack and retack together: In tacking together, 
and retack, the fternmoft fhip of the line pnts in (lays ; then her fecond 
ahead puts her helm down ; and fo on through the whole 
line, to prevent the fhip ahead from falling on board the 
(hips aftern. The fleet will then be in bow and quarter 
line ; from which, if tacking together, no fhip muft put in 
(lays till the fhip on her weather quarter is in the aift of 

59 tacking. . . 

To hear a- The line bear away together, prefervirtg their bearing for 
waytoge- the line : The rear begins this evolution, the fternmoft (hip 

thcr> bearing away the number of points propofed ; and fo on as 

quickly as poffible, to prevent falling on board of each 

60 oll5 er. _ _ , 

To turn to To turn to windward in line of battle .' When the fleet has 
windward, fea-rnom, the moll advantageous method of gaining to wind- 
ward is, that all the Ihips of the fleet may go about toge¬ 
ther ; as by this means the whole fleet will gain as much to 
windward as in the cafe of a Angle fhip. The fleet will be 
in line of battle on the one board, and in bow and quarter, 
line on the other. This is alfo the moth proper method to 
get to windward on a coaft when the wind is parallel to the 
land : but if the fleet is turning to windward in a ftrait 
or between two fiiores, the fleet fliould tack in fucceffion ; 
for if all the Ihips tacked together, the van would be foon 
in with the land on one fide, and foon after the fleet had re¬ 
tacked the rear would be in with the land on the other fide : 
hence this would occafion a number of (hort boards. In 
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pafling through a ftrait, other circumftances are alfo to be Manoeuvre 
attended to, as tides, &c. 

To interchange the van and centre fquadrons: The van 
bears away a little, and brings to; the centre pafles on to 
windward, edging a little, to get ahead of the former van 
on the fame line; the rear, coming on under an eafy fail, 
edges away likewife, to obtain the Wake of the new centre 
fquadron. See fig. 38. van cpd 

To interchange the van and Tear fquadrons : The van and centre 
centre fquadrons bear away a lictiS, and then bring to, the fquadrons 


a Fleet in 
the Fifth 
Order of 
Sailing. 


to the leeward 
the head of 


van obferving to bear away a. little more 

than the centre. The rear (lands on to gain _ 

the line ; and when abreaft of the former van, the centre d rons , 
fills, and both (landing on, form ahead of the new rear, by 
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edging down until they are in a line with it. 

To interchange the eentre and rear fquadrons : The van Centre and 
(lands on under an eafy fail, while the centre bears avray a 
little and brings to, and the rear at the fame time carries a 
prefs of fail to pafs the centre to windward and get into the 
wake of the van. The van and centre then edge away to 
gain the line with the new rear fquadron, which then fills. 

See fig. 40. 64 

The van to pafs and form the rear: The van fquadron The van to 
edges away a little and brings to ; the other two fquadrons,'<P a f 3t0 
crowding fail, (land on till they get ahead of the new rear, ^ ear ‘ 
and then edge away a little to form in the line ; after which 
the rear fills. , 65 

The rear to pafs and form the van : The van and centre The rear to 
bear away a little and bring to ; the rear makes fail, paffe, pafs to the 
ahead of both, and then edges away to form on the fame vau " 
line. Thefe two manoeuvres are fo Ample as not to ftand iiv 
neefi of illuftration by figures; 


Chap*. VI. To Manoeuvre a Fled formed in' the Fifth Order 
of Sailing. £ 
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This order of failing is very advantageous for a ntime- To ma- 
rous fleet, as it keeps the fhips clofer together, and there- "® uvre the 
fore more conne&ed with each other than either of the three ^!\?. rder 
firft orders. The method of forming this order is fhown in ° ai 
Chap. II. : and the method of manoeuvring in it, which 
with very little alteration is alfo applicable to the fourth or¬ 
der, is to be the fubjedt of this chapter. 6 7 

To tack the columns in fucceffion : The fhips of the lee- To tack ii* 
column having more diftance to run before they can recover fucceffior1, 
their pofition, muft go about firft in fucceffion. When the 
centre leader finds himfelf abreaft of the leader to leeward of 
him, or at right angles with the clofe-hauled line on the 
other tack, upon which the lee leader is now moving, he 
tacks, and is followed in fucceffion by his divifion. The 
weather-column paying the fame regard to the centre-co¬ 
lumn, manoeuvres in the fame manner (fee fig. 41.) In this 
evolution the weather-column dill continues to windward; 
and fhould the columns have clofed too much, or be too far 
afuftder, either of which may happen from the inequality in 
the rate of failing of the different fhips, the order may be 
recovered either by the lee or windward column bearino - 
away, fo as to make an angle equal to that propofed, as two 
points, between any column, and a line joining the leader of 
that column and the fternmoft fhip of the next column. 

If this evolution is to be performed in the night, the- 
weather-column muft tack Aril. In order to prevent the 
ri(k of one column paffing through the van of the other co¬ 
lumns, the next column muft not tack till its leader is fen- 
fible that- many fhips of the column immediately to wind¬ 
ward are about. When about, the leaders make little fail* 

■while their followers make fucceffively a-Iittle more, in order 
to form their refpe&ive columns. The columns which are 


com- 
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wait for the next, 
the former weather- 
and both fhould then 
wait for the former lee-column. In this evolution the wea¬ 
ther and lee-columns will be interchanged. As fame rifle 
may attend the execution of this at night, it is mold advi¬ 
sable to tack the columns together, and fail in bow and quar¬ 
ter line; becaufe fliould it become neceffary to retack, or 
.fhould the wind change before the completion of this evo¬ 
lution, much confufion might enfue. By tacking together 
this will be avoided. 

To tack the columns together .: the fternmoil {hips of the 
three columns put in flays together ; and when they are 
obferved-to be fo, their feconds ahead immediately put their 
helm down, and fo on through the whole fleet. Each co¬ 
lumn will then be in bow and quarter line. See fig. 42. 

To veer the columns in fucceffion : The leader of the lee- 
column veers round, and fleers four points free upon the other 
tack, followed by the (hips of that divifion ; and of which, 
when he is clear of the fternmoft (hips, he hauls up. The 
centre and weather columns perform fucceffively the fame 
evolution, obferving to continue {landing on till they fuecef- 
fively bring the .point at w'hich the lee-column began to veer 
to bear in a right line to leeward of them. They likewife 
fucceflively fpring their luffs when the point at which the 
lee-column hauled its wind bears right to leeward {fig. 43.) 
Each column having the fame diftance to run, if the evolu¬ 
tion be well executed, the leaders of the windward columns 
will find themfelves, when they fpring their luffs, exaftly a- 
breaft of the leader of the lee-column, and fo will all the 
other {hips. But the making or {hortening fail will at all 
events rectify the inequality of failing. 

To turn to windward in the fifth order of failing: Let the 
{hips of the fleet be fo arranged, that the leaders, and alfo 
the correfponding {hips of the columns, may be in the di¬ 
rection of the wind ; as by this means the fleet will gain 
more to windward, and at the fame time be lefs liable to 
diforder. Now the van {hips of the columns tack at the 
fame inftant, and are followed in fucceflion each by the re¬ 
maining {hips of the divifion, when they reach the wake of 
their leaders, or the fame point when they went about; 
hence there will always be three {hips in flays at the fame 
time until the whole fleet has got on the other tack. The 
fleet then ftands on any affigned diftance, and then retacks 
in the fame manner as before. See fig. 44. 

To interchange the weather and centre columns : The wea- 
change the ther and lee-columns lie to, or only keep fteerage way. The 
weather centre column tacks together ; and forming a bow and quar- 
calumns^ ter § oes -hauled to gain the wake of the weather- 
cj unins. co i umn . ; t t h en retacks together, and ftands on, while the 
weather column bears away to its new ftation in the centre, 
and the lee-column fids. See fig. 45. 

To interchange the weather and lee-columns: The centre 
column brings to ; the lee-column Hands on underaprefs of 
fail ; and when its fternmoft lhip can pafs to windward of the 
van of the centre column, which will be when the centre 
{hip of the lee-column is in a line perpendicular to the di- 
reffion of the wind with the van of the centre column, the 
lee column then tacks together, «and ftands on clofe-hauled 
till it comes in a line with the centre column, when it goes 
large two points to get into the ftation which the weather- 
column left; and then veers together, hauling the wind for 
the other tack. At the beginning of the evolution, the 
weather column bears away together under little'fail, and 
goes large fix points on the other tack, fo as to get into 
the wake of the centre column; it then hauls to the former 
tack, going two points large, till it ranges abreaft of the 
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centre column, when it brings to, and waits for the new wea- Manoeuvre 
ther column. See fig. 46. 

To interchange the centre and lee-columns: The centre and 
weather columns bring to, or keep fteerage way, as is moft 
convenient; the lee-column tacks together, and preffes fail 
to gain the wake of the centre column ; which, when they 
have effefted, they retack together and ftand on; the 
centre-column then edges away under an eafy fail, fleering, lumas! 
if it lay to, eight points from the wind, and if it kept fteer¬ 
age way only two points, until it comes into the ftation of 
the lee column, where it hauls to the wind ; while the wea¬ 
ther-column fills and ftands on: and the order is re- 
eftablifhed by {hortening or making fail, according to cir. 
cumilances. 

The weather-column to pafs to leeward : The weather- The 
column ftands on under very little fail, while the centre and ther co¬ 
lee-columns tack together, and carry a prefs of fail till they lumn t0 
reach the wake of the weather-column, when they retack, * ee " 

and crowd fail till they come up with the weather-column ; ' 

and when they have gained the wake of the weather-co¬ 
lumn, it bears away two points, to gain its ftation to lee¬ 
ward, and then hauls to the wind or brings to till the new 
weather and centre columns come up. See fig. 47, 75 

The lee-column to pafs to windward: The weather and The lee-co¬ 
centre columns bring to, while the lee column carries fail * u “ n t0 
and tacks in fucceffion as foon as the leading {hip can wea- , t0 
ther the headmoft fliip of the weather-column ; and when ar- W1 ° War 
rived upon the line on which the weather-column is formed, 
it retacks in fucceffion, forms on the fame line, and either 
brings to or ftands on under very little fail. If it brings to, 
the other two columns bear away together two points, to 
put themfelves abreaft of the column now to windward ; but 
if the new weather-column flood on under an eafy fail, they 
may bear away only one point to gain their proper ftations. 

See fig. 48.' 7 g 

As it is of the utmoft importance that each lhip be in her Method of 
refpeftive ftation, both to preferve order, and that the vari- keeping a 
ous evolutions may be more readily performed, the officer ^‘P ^ 

of the watch will therefore be ever anxious to preferve the a ” 

ftation of his {hip. This he may do by his quadrant; butmeansof 
the more ready method for .this purpofe is by means of the the naval 
Naval Square, which is conftrufted as follows: fquare. 

Upon fome convenient place at the middle of the quarter- 77 
deck, deferibe the fquare ABCD (fig. 49.), of which the f^udUon, 1 
fides AD and BC are parallel to the keel; through the 
centre line G draw the line EF parallel to AD or BC, and 
draw the diagonals AC and BD ; b fleet the angles EGD, 

EGC by the ftraight lines GH, GI, and the naval fquare 
will be conftrufted. Now fince the angles EGD, FGC 
are equal to four points, being each half a right angle ; 
therefore the angles EGD, EGC are each equal to 12 
points, and confequently the angles EGH, EGI are each 
equal to fix points. Hence, if a lhip is running clofe-hauled 
on the ftarboard tack, in the direction FE, the direflion of 
the wind will be IG, and her clofe-hauled courfe on the 
other tack will be GCe But if fhe be running in the fame 
direflion FE upon the larboard tack, her clofe-hauled 
courfe on the ftarboard tack will be in the direflion 
GD. 78 

In order now to apply the naval fquare to the keeping of And appji- 
fhips in their refpeflive ftations, let the fleet be formed in cat i° n - 
the fifth order of failing clofe-hauled, the correfponding 
{hips of the columns coinciding with the direflion of the 
wind, in order to turn to windward with greater facility. 

The correfponding {hips in the column muft be kept in the 
direflion of GH, or GI, according to the direflion of the 
wind and the tack they are upon, while all the {hips of 

the 
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tack. The (hips of each column will be in the dire&ion of 
one of the diagonals, while the correfponding (hips of the 
other columns will be in the dire&ion of the other dia¬ 
gonal (fig. yt.) It will alfo be the fame if the columns 
are in one line of bearing, and going four points large on 
the fame tack. The application of the naval fquare in other 
cafes will be obvious. 

Chap. VII. To reft ore or reform the Order of Battle upon 
Shifts of ike Wind » 
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i. Lpt it be intended to reftore the order of battle 
on the fame tack, the wind coming forward, and fhift- 
ing ahead lefs than fix points. In this cafe, the whole 
fleet is to bring to except the leader; who, in order 
that the fame diftances between the fliips may be pre- 
ferved when the line is reformed, fleers a courfe a b (fig. 
52.) fuch as to be at right angles to the middle point be¬ 
tween the former and prefent dtredlion, of the wind: lienee 
the courfe he muft fleer will be known by adding half the 
number of points the wind has fhifted to eight points, and 
applying, this fum to the former clofe-hauled courfe. As 
foon as the leader has arrived at the new clofe-hauled line 
with refpeft to the fecond (hip ahead, that fliip immedi¬ 
ately fills, and bears away the fame number of points as the 
leader ; and when both thefe have reached the clofe hauled 
line with refpedt to the third (hip, (he alfo fills, and bears 
away. In like manner the remaining part of the fleet bear 
away in fucceflion ; and when they have got into the clofe- 
hauled line be w'ith the fternmoft (hip, they ail haul their 
wind at the fame inftant, and. the fternmoft (hip fills and 
flands-on elofe-bauled. 

A very expedi ious method of performing this evolution 
is as follows: The whole fleet having fallen o(F as foon as 
the wind fhifted the fame number of points which it chan¬ 
ged, the leader bears away eight points from the middle 
point between the former and prefent directions of the wind; 
or, if the wind has fhifted near fix points, in this cafe the 
leader muft bear away eight points from the new direction 
of the wind ; but then- the fleet w 11 be clofer than before, 
and the leader hauls his wind as foon as the flernmoft (hip 
bears on the clofe-hauled line from him : The fecond (hip 
bears away when (he has reached the wake of the leader, and 
alfo hauls her wind when (lie has again gained his wake. 
In like manner the third, fourth,. &c. lllips bear away, and 
alfo haul their wind in fucceflion, until the fternmoft and 
the whole line is formed again. See fig. 53. 

If the wind drifts exactly four points ahead, the whole 
fleet is to veer round till the heads of all the (hips are direc¬ 
ted to the point exadlly oppdfke to their former courfe ; 
and the rear fliip, which has now become the van, is to run 
l our points large upon her new tack, and the reft of the fleet 
to follow her in fucceflion ; and when the laft (hip, which was 
the former leader, is got into the wake of the head mo ft in 
the line, the whole fleet is to veer together, and ^ie order 
will be reformed on the former tack. 

If the wind (hifts eight points forward, the (hips ars. to 


veer round altogether till their heads are on the point of the 
compafs oppofite to their former courfe ; then the rear (hip, 
having become the van, is to haul clofe by the wind or. the 
fame board t all the other fliips are to haul up in fucceflion, 
and range in the wake of the leading fliip ; and when the 
laft (hip is in her (laiion, the order will be reformed on the 
fame tack. 

I-f the wind changes 12 points exactly, the fleet rr.uft 
veer round together, and haul their wind in fucceflion- on 
the fir ft tack. 

2. The wind coming forward, and the order of battle to 
be reformed on the other tack. 

If the wind (hifts ahead lefs than fix points, all the fliips 
of the fleet are to veer round, till their heads come to the 
oppofite point of the compafs with refpuft to their former 
courfe ; and then the rear fliip, which is now become the 
van, is to haul cl fe by the wind on that tack, and the 
other (hips follow her in fucceGiori. From hence the (lest 
might pafs to the line of battle on the former tack by veer¬ 
ing in fucceflion. If the wind comes ahead more than fix 
points, but lefs than twelve, the fleet is to mat movie in the 
fame manner as before. If the wind comes ahead exadlly 
twelve points, the tack is to be changed. 

3- When the wind fhrfts aft, and the order-of-battle to 
be reformed on the fame tack. 

If the wind has fhifted lefs than two points,, the leader 
hauls his wind, the fleet (lands on as before, and each fliip 
hauls her wind in fucceflion as (he gains the wake o! the 
leader. If it is intended to change the tack, the whole 
fleet tack together, and the fternmoft (li p, which now be¬ 
comes the leader,, hauls up, and the reft bear down and haul 
up in fuccefliun. 

If the wind changes fifteen points, all ihe fliips brace 
about fi r the other tack immediately, by which means the 
fleet will be going four points large ; then the .Tips tack- 
ing or veering inftantly together, the order of battle will be 
reftored orfoimed again on the fame tack as.they we;e be¬ 
fore the wind changed. 

Chap. VIII. Of the Baltic. 

Is a nival engagement, the prefent mode, as has already 
been obferved, is to draw up the fleet in a (Iraight line upon 
one of the clofe-hauled lines under an eafy (ail. The fr i- 
gates, fire-fhips, transports, &c. are placed at proper di¬ 
ftances on the other fide, with refpeft to the enemy (11). 
The diftance between two adjacent fliips in the line is lifts, 
ally about a cable’s length ; but the admiral increafes or di- 
minifties this interval according to ciicumftances. The 
neater, however, the (hips are to each other, the ftronger is 
the line, and the more difficult to be broken or forced by the 
enemy ; bub (till there muft be a fufficient inteival left, (o 
that if a fliip receive ccnfiderab’e damage, (he may be net 
out of the line, w ithout becoming fowl or falling aboard of tire 
(hip next aftern, which would be the means of putting the 
whole line in ccnfulion. 

The llrength of a fleet depends alfo more on the largensfs 
of the (hips, and the weight of the metal, than in their num¬ 
ber.. The fewer the number, of fhips in a fleet, the more 
diftindlly will the fignals be perceived and anfwered bv theft, 
near the extremities of the line the Letter alfo will the or- 
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(s) Several able officers have been of opinion, that when fleets are ranged in order of battle, infteaii of being clofe- 
hauled, they (hould have the wind two points free, or upon the beam. Some of the reafons alleged in fnpport of this- 
opinion are, that the flfips can more eafily keep their ftations; and if any (hip (hould happen to fall to leeward, (he may, 
eafly regain her (lation, which would be aim oft impoffible were the fleet clofe-iauled... 
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c * er r ‘ Kwj-r, and the fleet mere eafily manoeuvred. 

A l.ir, e fliip is not f> loon difabled as a fin.ul one ; and in 
the enffi of a three decker, although the upper deck fliould 
happen to be couinfed with the wreck of broken malls, 
yards, Ac. and hence it bein'* Scarcely poiTible to work the 
guns on that deck, y.t if the weather be n t tempeftuous, 
the guns on the other two decks r.r.y be worked. If 
boauhng ihould be deemed pmcl'cable, i. is evident that the 
large (inp, i;gn account of the height of her fide, as well as 
tor other leafens, will have greatly the advantage ovei one 
of a lefs size. Large (l ips are r.lfo for the molt part more 
able to encounter a item than final! ones ; and in a gale of 
■winds large (hips h ive commonly the advantage in point of 
failing. Hcn.ce it is obvious, that a fleet compofed of large 
(hips may have greatly the advantage over a fleet confiding 
or lefs (hips, though much more numerous. 

As in a naval engsgemn.t the two fleets are drawn up 
dcfe-hauled, on two lines parallel to each other, one of thefe 
fleets is therefore to the windward of the other. The wind¬ 
ward fleet has feveral advantages net poileifed by the fleet 
to leeward, and the leeward fleet has alfo advantages over 
the weather fleet. The advantages and difad vantages of 

92 each of thefe fleets are as follow : 

dt iv.uua- The fleet to vim! ward may approach the leeward fleet at 
j^ he P‘ e 'd' ure > and can therefore determine the time of commence- 
naiiward. me nt of the aicion. if tlie weather fleet is mote numerous, 
it may fend down a detachment of (hips on the rear of the 
leeward fleet, and thereby put it into c'.niuflon. If any cf 
the fhips of the fleet to leeward fliould be difabled, the fleet 
to. windward may with great eafe feral down their fire-fhips 
upon them, or fend a detachment after any part that gives 
way. The weather fleet may board if the admiral thinks 
proper ; and it is fcarcely incommoded with the fmoke, which 

93 is earned off by the wind to the fleet to leeward. 

Difadvcn- The disadvantages of the fleet to windward are, an inabi- 
tages of tne pj-y t0 q U j t bght when once engaged, without being 
v'u'd r | obliged to pafs through the enemy’s line, which is extreme¬ 
ly dangerous ; becaufe the fliips being already very much in¬ 
jured before they are obliged to fly, they mud expedt to be 
ltd! more fo ; and as they have it no longer in their power to 
form the order of retreat, this manoeuvre is abfolutely a de- 
fberate one. If the fleet to windward t ick altogether, in 
order to get oft, the line to leeward may do the fame, after 
having raked the weather fhips in flays, and follow them 
on the other tack, with the advantage of having gained the 
wind cf the centre and rear divifions of the flying line. If 


leflen, and very often ceafe, by their covering each other j The Battle, 
when, if the enemy take the advantage of this critical mo- 
ment, the diforder increafes, and all is lofl. But died; 
inconveniendics m.ty be partly Drcvcn-ed by having the ckf- 
abled fhips quickly towed out of the line by the boats of 
the fleet, winch for that purpofe fliould always be hoifled 
out from each fliip before :lie engagement begins. Other- 
wife, if the fhips in the weather line, not being too clofe 
have the neceffary fpace to obferve what pailes ahead of 
them, and to manoeuvre, they ought to range rhcmfelvts to 
leeward of the difabled fnip, in order to cover her, and cp- 
proacb nearer to the enemy; all the oilier fhips bcuri.tr 
up alfo together to preferve the line. " 94 

The fhips in the line to leeward have the advantage of Advarta- 
ferving with facility and effeft their lower deck puns in all S es °f tl ’ e 

, ° r i-i <-"> * fleet, to ler- 

weatners proper for fleets to come to aftior. : they era a t 
quit the engagement at pleafurc; their difabled fhips can 
without difficulty quit their Rations when neceffity requires 
it: they can form the order of retreat with more readme:'-:, 
or continue the aiflion as long as convenient : in fhoi t, the 
lee line of battle, if fuperior in number, can alio double the 
enemy, by making fome of the ihips in the van cr rear to 
tuck, and put one of the extremities of the enemy’s line be¬ 
tween two fires ; and if they are formed in time, they may 
cannonade the enemy while bearing down to the attack. 95 

The difad vantages of the fleet to leeward are, its being Antl its dri- 
very much annoyed by the fmoke, and a continued ihower a( h ranta g eSt 
of fire from the wads falling on board, repelled by the wind, 
which if not attended to may be productive of dreadful con- 
fequences. The fhips of the line to leeward cannot attempt 
to board thofe of the other whatever may be their inclina¬ 
tion for it ; they can hardly do more than accept the battle, 
without being able to determine either time or diftance : it 
is even with great difficulty that they can avoid being board¬ 
ed, or prevent their line from being broken, if the weather 
fhips are bent upon doing it; and their fire-fhips are very 
feldom of ui’e. 96 

A general rule for the adoption of either the weather or Nogenc- 
lee gage cannot be laid down. Sometimes the one is pre- ralru l« (in¬ 
ferable, and fomeiimes the other ; and very often the com- P refern "£ 

J , . the one be- 

mander m cmet has it not in his power to make an option. f ore t j le 
Having proceeded fo far with refpect to the line of battle, other, 
it may not be improper to introduce in this place an account 
of a naval engagement, with the condudt to be obferved pre¬ 
vious to, and during the time of, its continuance. 9 ? 

The engagement will not begin till the admiral makes Theadlion 


it blows frefh, it is feldom that weather fhips have their 
lower deck guns fufficiently elevated ; whence it refults, that 
the fliio being a little inclined on the lee fide, the guns of¬ 
ten run out again at their ports after being fired, which very 
much retards the fervice . f the artillery, iir.ee the guns 
are obfiged to be bowfed in again every time for loading; 
and oftentimes they can make no ufe at all of their lower 
tier. Annin, fuch of the Ihips as are fo difabled as to be 
obliged to quit the line, cannot ealily do it, becaufe in veer- 
i■nr, for want of being able to tack, they fall between the 
two lives, where they are railed ahead, and by that 
meins completely put in d:i< : Jer: but fliould they be 
fortunate enough to be able to fi'iifh 'heir evolution, it is 
flill very difficult for th:m, difabled as they are, to get to 
windward of their line, and very often they fall foul of the 
next fhips affirm of them, which have it fcarcely in their 
oower to prevent the accident on account of the fire and 
fmoke, efpsci.tlly if the line is much cont) a ft id ; and Should 
thefe peice ive it, and try to avoid being run foul of by fall- 
ijj-r flack on their next Ship aftern, and fo on thus fuccef- 
4'. °=\- it mio’-.f happen, that from one to the other a great 
j. - 0 f the fl-.et bring obged tj manoeuvre, uu.r a. e would 


the fignal, unlefs an adlion is inf'enfibly brought on by fome 
unavoidable circnmftance in the line, or pofition of the van 
or rear of both fleets in forming or approaching each other. 
The admiral in fuch cafe will make the proper fignal for the 
van cr rear, by the diftinguifhing flag of either of thefe di¬ 
vifions, which will undoubtedly regulate the neceffary ma¬ 
noeuvres of the reft of the fleet throughout the whole line. 

During the time of an engagement the greateft filence is 
to be obferved in each fliip ; no one muft quit his port upon 
pain of death ; and fhould any one happen to refufe obey¬ 
ing an officer, he (hail be put to dea h on the fpot ; the 
fame alfo ihall be dene t.) any one who fhall bide himfelf, 
or feign to be wounded. The wounded muft be carried or 
conduced to the furgeon by thofe who have been appoint¬ 
ed by the captain for that purpofe. Should any one dif- 
cover an advantage to be taken, he fhall inform the offi¬ 
cer who (lands 1 eareft him. No kind of rigging what¬ 
ever is to be touched without an order. Should any dange¬ 
rous (hot be received at the water line of the fhip, fuch of 
the caulkerr, or carpenters, cr any other perfen who perceives 
it, fhall inform in private the captain with it, without fay¬ 
ing a word of the fame to any one c’fe upon pain of death, 
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Part I. 

The Battle, unlefs it be a fuperior officer; the Tame precaution fha.l alfo 
— be obferved about any part of the ffiip catching fire. 

Wlfilft the fleets are engaged, the admiral carries but 
little fail: in this, however, he mud conduft himfelf by the 
motions of the enemy, the fliips always obferving to keep 
elofe in the line ; and if any (hip happen to get out of the 
line, the fhip which immediately follows is to pay no 
regard to her, but endeavour to keep her ftation in the 
line. 

No ca°°tain A captain mull not quit his pod in the line upon any 
to°quithie pretence whatever, unlefs his fliip (hould be fo greatly dama- 
poft in the ged as to render her incapable of continuing the action, 
line, The little fail a fleet is under at fueh a time may in gene¬ 
ral give the fnips, though damaged in their rigging, &c. 
time enough to repair their defect-, without cattling an un- 
neceffary interruption in the line, by withdrawing out rf 
aftion when their fervice might perhaps be of the utmod 
importance to the red of the fleet. 

A captain, through too impetuous a defire of didingnifh- 
ing himfelf, ought never to break the order of the line, 
however inviting the advantage of an attack might then ap¬ 
pear to him to fecure fucccfs: he mud wait with patience 
the dgnal of the admiral or commanding officer of bis divi- 
fion, becaufe it is always more effintial to preferve and fup- 
port a elofe line in adtion, as it conftitutes the principal 
ftrength tf a fleet in general, than to attend to a particular 
attack between two fliips which commonly decides but 
little with regard to the whofe, however gloiious in appear¬ 
ance, unlefs with a view at the fame time of taking or de- 
ftroying a fiag-fliip of the enemy’s, and where fuccei's alone, 
even then, can jultify the attempt. 

The two immediate feconds to the admiral ought to di- 
redt part of their fire againd the enemy’s flag-fhip, or any 
other that may attack their admiral; 16 that their chief at¬ 
tention fhould be employed more in his defence than in that 
of their own proper fliip, as they mud faerifice every other 
cenfideration to the honour of their flag. 

The fame attention mud likewife be paid to any other 
fliip that may find herfelf engaged with one of the enemy’s 
flag-fhips ; the next to her ahead and adern fhould ferve in 
that refpedt as feconds, by dividing part of their fire 
againd Inch flag-officer, in order to make him drike the 
iooner. 

If any flag-officer ftand in need of being affided, he will 
of courfe make a lignai for the corps de relerve ; or if there 
fhould be none, he will fignify the fame to his divifion ; on 
which his two feconds, with thofe neared him, will dole in 
to cover him, and continue the aftion. The frigates of his 
fqHadron will likewife be ready to give him the neceflkry 
abidance; and if he fhould dill continue the attack, he 
will in a particular manner be fupported by his whole di¬ 
vifion. 

Thofe fhips which happen to be mod expofed to danger 
will naturally make the ordinary fignals upon the occalion 
it they fhould receive any hurt or damage, in oraer to be 
fupported by fuch -f the line as are neared to them. 

When a fleet is fo far fuperior in number as to be able 
to extend itfelf both ahead and adern confiderably beyond 
the enemy’s line, the admiral generally forms the excefs into 
a body of referve,’drawn up in a line on the other fide of 
the licet with refpeci to the enerav. If the body of referve 
a line with js to windward, the fhips compoling it are to be drawn up 
the frigates, a p ne with the frigates neared {thread of the centre ; but 
if to leeward, a little ahead of them ; being cateful at the 
fame time to keep within reach <fi obfer' ing diftinftly all 
the fignals and motons of the fleer, and to be rct.iy to re¬ 
place fuch of the fhips as may happen to he dhmaded 
diiven out of the line, where ail intervals mud b 
Vol. XVIII. 
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drengthened, and carefully filled up again without lofs of The Butt’... 
time. The body of refeive is ufiu.lly formed ut the fame 
time with the line, to prevent any irregularity that may hap- 

yct the admiral 
body of ' 

according to the time and circumdances of his fituation. ret. 

The cided captain, after the fenior officer who commands The huea 
the body of referve, ought to relieve the fil’d, or elofe that 
part of the line which the diialdcd fhip has been obliged to c0 J m . |lau j. 
quit ; and fo on fucceffively of the led. cr to r<- 

The commanding officer of the lody of referve will not lieve the 
be detached with the whole corps, unlefs on feme pre fling 
occafion, to fortify the line, where fuch reinibreerner t is ' e 
abfolulely neceffary. If to defend one of the flag-c fficei s y nc v ,.j l0 j e 
c.f the three fquadrom, he will be followed by me r.c.'tt bodyefre- 
feni; r officer of the referve who was not before detached, ferve mu 
in order to place themfelves as feconds, the fird ahead and t0 j ;e<at ' 
the other adern of the flag they are to fupporr, with- p- ,1 -^ c U p” 
out any diminution of the honour of his own proper fi- gmer- 
conds at the fame time, as they are only called in through , ix r.cy. 
neceffity on that emergency, being not engaged before, and 
confequently better able to affid and flipport tire admiral ; 
theii duty being likewife to exert their utinod efforts i !5 at¬ 
tacking, or, ifpoffible, in boarding, the enemy’s flag-fhip, to 
force him to yield, except they are particularly ordered off 
to dome other quarter or part of the line. to? 

The admiral will fometimes order the whole body of re-The udufl- 
ferve to reinforce one of the three fquadrons of the fleet, as ra! n \ ;l > G1 - 
he may fee occafion; which, when he does, die body mud c,1 d 
make all the fail it can, that each fliip may place herfelf 
fucceffively, the firft in the fird interval, the iecnnd in the t -Hlurol il.e 
fecond interval, and fo on throughout. If a part only of fquadrons, 
the body of referve is wanted, the proper fignal will be made 
accordingly. I09 

When the admiral has no further occafion for the body The body 
of referve, he will make the proper fignal for the fliips com- of referve 
pofing it to refume their refpective pods in the line, and f ° re j™ n 
tliefe fliips will repeat the fignals. tle l ” 1 ^‘ 

If any captain in the fleet think he can board with fuc- i n cafe a 
cefs one of the enemy’s fliips, he will fignify the fame to the captain 
admiral by homing the boarding flag, together with his fhould 
particular pendant to be more painly dittir.guiflied : the jhnik 
admiral in return v. ill make the proper fignal of approba- ”adlicatile 
tiyn, or ctherwife if he difiippro-c c f the attempt, by let- 1CJ C ’ 
ting fly that fiiip’s particular pendant that lfie may obferve 
the fignal the better. Before the captain make the fignal, 
he ought to confider well the ill cunfi.quei.ces that might 
attend fich an enterrrffe if he fhould fail of fuccefi ; for 
the breaking of the order or difpofition of the line, by quit¬ 
ting liis poll, may be of much greater difadvantage to the 
whole, than any advantage arifing from his victory, except 
that over a flag-fhip. 

Ol T T T 

When the admiral makes the fignal for his fleet to pre- The fire- 
pare for aftion, the fire-fhips will at the fame time get ready fliips to 
their grappling-irons, fire-engines, &c. for boarding, ’and 
will likewife difpofe all their combudihles into their proper client!.-' 
channels of communication, ftc. as foon a? poffible after the to 
aftion begins : all which, when lc-.uiy, they will take caie 


to irake known by fignal 10 toe particular divifion or fqna- 
dron they belong to, and they of courfe will repeat the lame 
to the admirals. 

fine fire-flrps mud he particularly careful in placii 
themfelves, cut of the 1 ;acii of the enemy’s guns, whi 
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a to, that they may lofe no time when the fignal is 
made for them to ad, which they mult quickly anfwer by 
a fignal in return. 

Although no ffiip in the line (hould be particularly ap¬ 
pointed to lead down or proteft the fire-fhips, befides the 
trigates already ordered for that particular purpofe ; yet the 
(hip ahead of which the fire-fliip paffes in her way to the 
enemy, whatever divifion (he may belong to, is to efcort 
her, and muft affift her with a boat well manned and aimed, 
as well as any other fuccour (he may (land jn need of: The 
two next (hips to her muft likewife give her all neceffary af- 
ftftance. The captain of a fire-fhip is to confider, in (liort, 
that he is anfwerable for the event, in proportion as he ex- 
peds to be honourably rewarded if he fucceed in fo daring 
and hazardous an enterprife. 

Since a general engagement of fleets or fquadrons of men 
of war is nothing elfe than a variety of particular adions 
of Angle (hips with each other, in a line of battle, it may 
not be improper to begin by deferibing the latter, and 
then proceed to reprefent the ufual manner of conduding 
the former. 

The whole economy of a naval engagement may be ar¬ 
ranged under the following heads ; namely, the preparation , 
the aftion, and the repair or rejitting for the purpofes of 
navigation. 

The preparation is begun by i(Tuing the orders to clear 
the (hip for adion, which is repeated by the boatfwain and 
his mates at all the hatchways or ftaircafes leading to the 
different batteries. As the management of the artillery, in 
a veffel of war, requires a confiderable number of men, it is 
evident that the officers and failors. muft be reftrained to a 
narrow (pace in their ufual habitations, in order to preferve 
the internal regularity of the (hip. Hence the hammocs, 
or hanging-beds, of the latter are crowded together as clofe 
as poffible between the decks, each of them being limited to 
she breadth of 14 inches. They are hung parallel to each 
other, in rows ftretching from one fide o( the (hip to the other, 
nearly throughout her whole length, fo as to admit of no 
paffage but by (looping under them. As the cannon there¬ 
fore cannot be worked while the hammocs are fufpended in 
this fituation, it becomes neceffary to remove them as quickly 
as poffible. By this circumftance a double advantage is ob¬ 
tained : the batteries of cannon are immediately cleared of 
an encumbrance, ar.d the hammocs are converted into a fort 
of parapet, to prevent the execution of fmall-fhot on the 
quarter-deck, tops, and forecaftle. At the fummons of the 
boatfwain, Up all hammocs ! every failor repairs to his own, 
and, having (lowed his bedding properly, he cords it up 
firmly with a lafhing or line provided for that purpofe. He 
then carries it to the quarter-deck, poop, or forecaftle, or 
wherever it may be neceffary. As each fide of the quarter¬ 
deck and poop is furniffied with a double net-work, fup- 
ported by iron cranes fixed immediately above the gunnel 
or top of the (hip’s fide, the hammocs thus corded are firmly 
(lowed by the quarter-mafter between the two parts of the 
netting, fo as to form an excellent barrier. The tops, 
waifte, and forecaftle, are then fenced in the fame manner. 

Whilft thefe offices are performed below, the boatfwain 
and his mates are employed in fecuring the failyards, to pre¬ 
vent them from tumbling down when the (hip is cannona¬ 
ded, as .(he might thereby bedifabled, and rendered incapable 
of attack, retreat, or purfuit. The yards are now likewife 
fecured by ftrong chains or ropes, additional to thofe by 
which they are ufually fufpended. The boatfwain alfo pro¬ 
vides the neceffary materials to repair the rigging, where- 
ever it may be damaged by the foot of the enemy, and to 


fupply whatever parts-of it may be entirely deftroyed. The The Battle 
carpenter and his mates, in the meanwhile, prepare (hot- 
plugs and mauls, to clofe up any dangerous breaches that 
may be made near thefurface of the water ; and provide the 
iron-work neceffary to refit the chain-pumps, in cafe their 
machinery ftiould be wounded in the engagement. The 
gunner with his mates and quarter-gunners is bufied in exa¬ 
mining the cannon of the different batteries, to fee that 
their charges are thoroughly dry and fit for execution ; to 
have every thing ready ior furnifhing the great guns and 
fmall arms with powder as foon as the adtion begins ; and 
to keep a diffident number of cartridges continually filled, 
to fupply the place .of thofe expended in battle. The maf- 
ter and his mates are attentive to have the fails properly 
trimmed, according to the fituation of the (hip ; and to re¬ 
duce or multiply them, as occafion requires, with all poffible 
expedition. The lieutenants vifit the different decks, to fee 
that they are effectually cleared of all encumbrance, fo that 
nothing may retard the execution of the artillery ; and to 
enjoin the other officers to diligence and alertnefs, in ma¬ 
king the neceffary difpofiiions for the erpedted engage¬ 
ment, fo that every thing may be in readinefs at a moment’s 
warning. 

When the hoftile fnips have approached each other to a 
competent nearnefs, the drums beat to arms ; The boat¬ 
fwain and hi3 mates pipe, All hands to quarters! at every 
hatchway: All the perfons appointed to manage the great 
guns immediately repair to tfteir relpeClive Rations: The 
crows, handfpikes, rammers, fponges, powder-horns, matches, 
and train tackles, are placed in order by the fide of every 
cannon : The hatches are immediately laid, to prevent any 
one from deferting his pod by efcaping into the lower apart¬ 
ments : The marines are drawn up in rank and file on the 
quarter-deck, poop, and forecaftle: The lathings of the 
great guns are call loofe, and the tompions withdrawn; 

The whole artillery, above and below, is run out at the 
ports, and levelled to the point blank range, ready for fi- 

ri "g- " ’ 

The neceffary preparations being completed, and the of- The adion, 
fleers and crew ready at their refpedtive Rations to obey the and 
order, the commencement of the adlion is determined by the 
mutual diftance and fituation of the adverfe (hips, or by the 
fignal from the commander in chief of the fleet or fquadron. 

The cannon being levelled in parallel rows projecting from 
the (hip’s fide, the mod natural order of battle is evidently 
to range the (hips abreaft of each ether, efpecially if the en¬ 
gagement is general. The mod convenient diftance is pro¬ 
perly within the point blank range of a mu(ker, fo that all 
the artillery may do effectual execution. 

The combat ufually begins by a vigorous cannonade, ac¬ 
companied with the whole efforts of the fwivel-guns and the 
fmall-arms. The method of firing in platoons, or volleys 
of cannon at once, appears inconvenient in the fea-fervice, 
and perhaps fhould never be attempted unlefs in the batter¬ 
ing of a fortification. The fides and decks of the (hip, al¬ 
though diffidently ftrong (or all the purpofes of war, would 
be too much fhaken by fo violent an expiofion and recoil. 

The general rule obferved 01) this occafion throughout the 
fhip, is to load, fire, and fpiAnge the guns with all poffible 
expedition, yet without confufion or precipitation. The 
captain of each gun is particularly enjoined to fire only 
when die piece is properly directed to its objeCt, that the 
(hot may not be fruitlefidy expended. The lieutenants, who 
command the different batteries, traverfe the deck to fee 
that the battle is profecuted with vivacity ; and to exhort 
the men to their duty. The midfhipmen fecond thefe in¬ 
junctions, and give the neceffary affiftance, wherever it may 
be required, at the guns committed to their charge. The 
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gunner fhould be particularly attentive that all the artillery 
is fufficiently fupplied with powder, and that the cartridges 
are carefully conveyed along the decks in covered boxes'. 
The havock produced by a continuation of this mutual af- 
fault may be readily conjectured by the reader’s imagination: 
battering, penetrating, and fplintering the Tides and decks s 
fhattering or demounting the cannon ; mangling and de- 
(Iroying the rigging ; cutting afunder or carrying away the 
malts and yards; piercing and tearing the fails fo as to ren¬ 
der them ufelefs; and wounding, difubling, or killing the 
(hip’s company ! The comparative vigour and refolution 
of the aflailants to effed thefe pernicious confequences in 
each other, generally determine their fuccefs or defeat: we 
fay generally, becaufe the fate of the combat may fometimes 
be decided by an unforefeen incident, equally fortunate for 
the one and fatal to the other. The defeated (hip having 
acknowledged the victory by ftriking her colours, is im¬ 
mediately taken poflefiion of by the conqueror, who fecures 
her officers and crew as prifoners in his own ffiip ; and .in¬ 
verts his principal officer with the command of the prize un¬ 
til a captain is appointed by the commander in chief. 

The engagement being concluded, they begin to repair: 
the cannon are fecured by their breechings and tackles with 
all convenient expedition. Whatever fails have been render¬ 
ed unferviceable and unbent; and the wounded marts and 
yards ltruck upon deck, and filhed or replaced by others. 
The handing rigging is knotted, and the running-rigging 
fpliced wherever neceflary. Proper fails are bent in the 
room of thofe which have been difplaced as ufelefs. The 
carpenter and his mates are employed in repairing the breach¬ 
es made in the (hip’s hull, by fhot-plugs, pieces of plank, 
and Iheet-lead. The gunner and his affiftants are burted in 
replenilhing the allotted number of charged cartridges, to 
fupply the place of thofe which have been expended, and 
in refitting whatever furniture of the cannon may have been 
damaged by the adion. 

Such is the ufual procefs and confequence of an engage¬ 
ment between two rtiips of war, which may be conrtdered 
as an epitome of a general battle between fleets or fquadrons. 
The latter, however, involves a greater variety of incidents, 
and neceflarily requires more comprehenfive (kill and judge¬ 
ment in the commanding officer. A (hort account of which 
alfo we (hall next proceed to lay before our readers. 

When the admiral or commander in chief ot a naval ar¬ 
mament has dilcovered an enemy’s fleet, his principal con¬ 
cern is ufually to approach it, and endeavour to come to 
adion as l'oon as poffible. Every inferior confideration mull 
be lucrificed to this important objed, and every rule of ac¬ 
tion ihould tend to haften and prepare for fo material an 
event. The (late of the wind, and the fituation of his ad- 
verlary, will in 1‘ome meafure didate the condudt neceflary 
to be purfued with legard to the difpofition of his (hips on 
this occafion. To facilitate the execution of the admiral’s 
orders, the whole fleet is ranged into three fquadrons, each 
of which is clafled into three divifions, under the command 
of different oflicers. Beiore the action begins, the adverfe 
fleets are drawn up in two lines, as formerly deferibed. As 
loon as the admiral difpla-ys the iignal for the line of battle, 
the feveral divifions feparate from the column*--, in which 
they were difpofed in the ufual order of failing, and every 
(liip crowds fail to get into its llation in the wake cf die 
next ahead ; and a proper dirtance from each other is regu¬ 
larly obferved from the van to the rear. The admiral, how¬ 
ever, will occafionally contract to extend his line, fo as to 
conform to the length of that of his adverfary, whole ne- 
gled or inferior (kill on this occafion he will naturally con. 
vert to his own advantage, as well as to prevent his own 


line from being doubled ; a circumftance which might throw TheBsttl . 
his van and tear into confufiort. ’ 


Whan the adverfe fleets approach each ether, the ceurfes 
are commonly hauled up in the brails, and the topgallant- 
fails and ftay-fails furled. The movement ot each fhio is 
chiefly regulated by the main and fore-top fails and the yh ; 
the mizen top fail being referved to haften or retard the 
courfe of the (hip ; and, in fine by filling or backing, hoik¬ 
ing cr lowering it, to determine her velocity. 

The fignal for a general engagement is ufually difplayed. 
when the oppofite fleets are fufficiently within the range of 
point blank (hot, fo that they may level the artillery with 
certainty of execution, which is near enough for a line of 
battle. The adion is begun and carried on throughout the 
fleet in the manner we have already deferibed between Angle 
ltrps. The various exigencies of the combat call forth the 
(ki l and refources of the admiral to keep his line as com¬ 
plete as poffible when it has been unequally attacked ; by 
ordering (hips from thofe in referve to fupply the place ce 
others which have fuffered greatly by the adion ; by di¬ 
recting his fire-fhips at a convenient time to fall aboard the 
enemy ; by detaching (hips from one part of the line or 
wing which is ftronger to another which is grea’ly pretied 
by luperior force, and require, affiftance. ILs vigilance is 
ever neceflary to review the fituation of the enemy from van 
to rear ; every motion of whom he ihould, if poffible, anti¬ 
cipate and fruftrate. He fhould feize the favourable mo¬ 
ments of occafion, which are rapid in their progrefs, and 
never return. Far from being difconcerted by any unfore¬ 
feen incident he (hould endeavour, if poffible, to make it 
fubfervient to his defign. His experience and reflection will 
naturally furnUh him with every method of intelligence to 
difeover the date of his different fquadrons and divifions. 
Signals of inquiry and anfwers, of requeft and aflent, of 
command and obedience, will be difplayed and repeated on 
this occafion. Tenders and boats will alfo continually be 
detached between the admiral and the commanders of the 
feveral fquadrons or divifions. 

As the danger preffes on him he ought to be fortified 
by refolution and prefence of mind ; becaufe the whole fleet 
is committed to his charge, and the conduct of his officei s 
may in a great degree be influenced by his intrepidity, and 
perferverance. In Ihort his renown or infamy may depend 
on the (ate of the day. 


Chap. IX. Manoeuvres performed by adverfe Fleets when in 
Jight of each other. 
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enemy. 


To difpute the weather-gage with the enemy.—When dlf P’ ltc 

the enemy is to windward, and it is wilhed to gain the 
weather-gage of him, the fleet to leeward (hould avoid ex-, 
tending itfelf the length of the enemy’s line, in order to 
oblige them to edge down upon theirs, if they intend to at¬ 
tack them ; which will be a mean, if they dill perfift in 
doing fo, oflofing the advantage of the wind. 

It is im poffible fora fleet to leeward to gain to windward 
fo long as the enemy keep their wind, unlefs a change hap¬ 
pens in their favour: therefore all that a fleet to leeward 
can do, mull be to wait with patience for fuch a change 
which they will undoubtedly avail themfelves of, as v/e'.l as 
any miftake or inadveitency the enemy may commit in the 
mean time. And as long as the fleet to leeward does not 
extend its line the length of the enemy’s, it will be import¬ 
able for the latter to bting them to rdion without run¬ 
ning the h izard, by beating down, oflofing the advantage 
of the wind, which both fleets will be lo ueiirous of pre- 
rtervin 7, 
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an admiral may benefit by the (hiftsof the 
faired*bv that frequently happen, he muft in a manner force 

adverk- them; which v. ill not appear fo extraordinary to officers of 


ks.tsv.hen an ) r experience, vrno 


know what winds reign mod on the 


manfhip, 
vol. ii. 
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in fight of coaft, or off the head-lands, where they may expedt an ene- 
iT -y; and though an admiral may be fometimes out in his 
conjecture, he elfo as often fucceeds fo happily as to gain 
the advantage of his enemy. The difpofltion of projediing 
head-lands, and the letting of tides or currents, alfo contri¬ 
bute greatly towards gaining the wind of the enemy. 

Again, the fleet to windward ought to keep that to lee¬ 
ward as much as poflible always abreaft of it; becaufe, by 
doing fo, they will preferve the advantage they have, unlefs 
the wind changes much againft them. They fhould force 
them likewife to keep their wind, unlefs they think it more 
prudent not to engage; but when that is the cafe, they 
ihould keep entirely out of fight. 

The following obfervations, with refpedl to the drifting 
of the wind, are given by M. Bourde de Villehuet: i. If 
the weather fleet be in order of battle, and the wind draw 
ahead, the lee fleet, if they be ahead and in order of battle, 
Elementsof ou g^ c t0 box off on the fame tack as before, in order to 
tack in fucceflion in the wake of one another, to reftore the 
•and Sea- order of battle ; drawing at the fame time a great deal to 
windward. This manoeuvre may even be the means of 
weathering the enemy, if the wind fhould fhift much ; for 
they have no other method to regain the order of battle, 
without lofing much ground : though they will always lofe 
a great deal with refpedl to the pofition of the enemy to 
leeward. 

2. If the lee fleet be aftern, and the wind fliifts aft while 
they are on the contrary tack with the enemy in order of fail¬ 
ing on one line, the lee fleet ought to tack or veer altogether, 
ahd at the fame inftant ■; becaufe this fhift of wind will be 
ahead for all the fhips in refpedl to their tacks then on 
board, and aftern in refpefl to the order of battle. When 
the van fliip is full on the other tack, as well as all the reft 
in their former order of battle, fhe (hall haul by the wind, 
while the reft of the fleet run large cn their firft line of bat¬ 
tle as many points as the wind has fhiftei aft, to get into 
her wake fucceffively, and reftore the order of battle while 
approaching the enemy ; by which they gain the wind of 
him, or elfe double him if the fhift has been great; for the 
.only means they have of reftoring -the line of battle is 
by the van fhip hauling by the wind, and the reft coming 
into her wake in fucceflion. If the Ihitt of the wind was 
four points, the fleet to leeward would be obliged ftill to 
•perform the farce manoeuvre, that they might go about, 
after a cett-iin time, fucceffively to windward of the enemy, 
who could only in die mean time have tacked all together, 
to bring their fleet fuddenly in a line of battle on the 
ether board. 

If, when the wind fliifts aft, the lee fleet is aftern in or¬ 
der of battle, and the enemy be on the other tack in the 
order of failing, the leading fliip muft haul clofe to the wind 
immediately, while the other veffels will, in fucceflion, bear 
as many points as the wind has ftiifted, in order to 


away , , 

perform the fame manoeuvre and reftore the line of battle. 
By obferviug this mode of manoeuvring, you will approach 
the enemy, and gain as much to windward of him as poflible, 
, r get even the weather-gage of him entirely, if the wind 
has ihifted confiderably. The rear fliip of the fleet to lee¬ 
ward may immediately keep clofe to this new wind on the 
fame board, while all the reft of the fleet, after having tack¬ 
ed together and at the fame time, will come and place them¬ 
selves clofe by the wind in her wake, where they are again 
to tack fucceffively, in order to follow their rear fhip, which 
is bow become the leader, and which may break the ene- 
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ray’s line, or at leaft gain the wind of him. But, to be able Manotn- 
to go through this evolution, you muft have nothing to fear viesper- 
from the enemy ; for the fleet will be obliged to go about 
twice before the order of battle can be reftored. The 
wcarher fleet ought to keep their wind as clofe as poflible, 


formed by 
adverfe 

Flectswhen 

in fight of 


holding the enemy always exadlly to leeward of them, by each other, 
keeping on the fame tack as he ; and if the wind fliifts a 
little, and becomes favourable to the enemy which is to lee¬ 
ward, the weather fiiips are then to keep exadlly their wind, 
without caring for the prefervation of the line, unlefs the 
two fleets be very near one another. 

To force the enemy to allion. 12I 

1 . When the enemy has the weather-gage.—When two To force 
adverfe fleets are in fight of each other, an engagement is enem X 
almoft unavoidable : For fince it may be prefilmed that the t0 a<a ‘° n . 
fafteft failing fhips of the one fleet will fail fafler than the ^ ls 
flowed failing veffels of the other .fleet, hence the fleet that wa rd. 

is in putfuit will gain upon the other. The lee fleet, which 
is widling to bring on an engagement, muft therefore keep 
always on the fame tack with the weather fleet; and taking 
care to keep them fo exadlly abreaft as to prevent the leaft 
danger of ioiing fight of th#m, and . hence be ready to ^id- 
take the advantage of the firft favourable fhift of wind to P '3 
make the attack. Night is certainly the time when an al¬ 
teration of the courfe may be beft attempted. But the lee 
fleet is to have frigates on the look-out ; which, by fignals, 
will continually give notice of the manoeuvre and courfe of 
the retreating fleet to windward ; which, by thefe means, is 
always expofed to be purfued without being able to get off 
unfeen, and muft fooner or later be compelled to come to 
adtion, unlefs they can get into fame port, or a gale of wind 
Ihould come to refeue them By difperfing both fleets, and 
thus furnifh the means of retreating in a itorm. nx 

2. When the enemy is to leeward.—If the lee fleet keep w ^en he is 
clofe to the wind in the order of battle, the fleet to wind- t0 leeward ’ 
ward is to fland on in the fame manner till it is abreaft of 

the enemy, fhip to fhip, when they are all together, and at 
’the fame time, to bear away, and fteer exadlly fo as to bring 
their refpedlive opponents, in the adverfe line, on the fame Ibid, and 
point of the compafs with them ; obferving the principles Manoeu * 
of chafing, which are to be obferved by every chafer to wind- vercr ’ 
ward. Thus the fleets will be near enough to begin the ac- 
tion, in prefenting the bow of each fliip to her opponent in 
the order of failing, which will be eafily changed for the line 
of battle, by all the fliips hauling clofe to the wind together, 
in the moment which precedes the beginning of the action. 

It the fleet to leeward be inclined to engage, it might 
bring to, to prevent lofing time ; as,'by this manoeuvre, lefs 
time will be requifite for the weather fleet to join them : 

Then they will fill as foon as the-adtion begins, becaufe it is 
more favourable to a Ice iine to be advancing ahead ; fince, 
if a fliip be difablcd in the weather line (which is obliged 
to follow with the tc uf.iils full), (he will infallibly drop, and 
run foul of the next vellel aftern of her, covered with fire 
and fmoke, which may be produdtive of great diforder. 

As the lee fleet fills and Hands on clofe by the wind, it 
is neceffary that the weuber line ihould he abreaft and pa¬ 
rallel to the other before they bear- away to come within 
the requifite di(lance for adtion, in order that the van fliip 
of the weather fleet fhould always keep to windward of the 
leading fhip of the lee line, and he guarded againft Inch a 
hi'ft of wind as might come ahead : which would not he 
the-cafe if they were aftern of the van fliip m the lee fleet; 
wh : ch, as well as the reft of the line, would be able then to 
dcub'e them to windward, by tacking in fucceflion. 

Another reafon for the weather line bung right abreaft 
of the enemy to leeward, and for every fhip fleering on the 
fame point in approaching her opponent in the leeward line 

of 
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Matiau- of battle, is, tbat the 'fleets .may'be placed exadtly parallel 
■vrerper- to each-other-; for, as the weather line muft not be aiiern, be- 
tformed by xau f e c f the rifk of the wind coming'more forward, neither 
advrtfe they be ahead.of the line to leeward, in cafe thf wind 

^nfStof” come aft; 'for then the lee fleet, keeping clofe by the 

each other, wind in the wake of.their leading (hip, might," by this lhift, 
be asfarito windward as the oppofing fleet, or even get the 
•weather gage of them. But if the weather fleet keep ex¬ 
actly aiirealt of the other, they will always be in a fituation 
to preferve their advantage without expofing themfelves. 
It is, notwithftanding, that xhof; lhips keeping more away 
than the line to leeward will find themfelves, when come 
within gun-lhot, in a very dtfagreeable fituation with relpedt 
to the enemy’s fhips, which wdlhave it then in their power to 
rake them as they bear down. This may occafion much dif- 
order among the .fhips ol the weather line, which, for that 
moment, have it not in their power to fire their whole 
broadlide at the enemy, who lias the advantage ol beginning 
the action. 

If the lee fleet bear away four points to move their order 
of battle on the other tack and -avoid the adtion, filing off 
in luccelfion in the wake of the van Ihip, the weather line, 
by bearing away altogether eight points, cannot fail, as 
both fleets are luffpoled to fail equally, to pafs through 
the middle af their line, and force them to fight with dif- 
advantage, if their extent be double the diltance between 
the two fleets. If the extent of the fleet be lefs than the 
above limitation, then'the weather fleet will divide the lee 
fleet more unequally ; and if the diftance between the fleets 
be confiderable, the Weather fleet will not be able to break 
through the line. 

If the’lee fleet bear away four points all together, being of 
equal extent with the fleet to windward, and their diftance 
from each other equal to half the length of one of the lines; 
ihould the weather fleet bear away at the fame time eight 
points, they will approach very near the fternmoft of the 
attreating fleet; but they will not have it in their power to 
cut off any part of that fleet, even with an equality of fail¬ 
ing : lb that the only advantage gained by this manoeuvre 
will be an ability of attacking the rear, and bringing it to 
addon. 

It the van fhip and the reft of the weather fleet had a 
fufficient velocity to keep the centre Ihip of the lee line on 
the fame point of bearing ; in that cafe the leading fhip 
may break through the enemy’s line about the middle Ihip 
ot the centre diviiion : for, fuppofmg the fleets in order of 
battle, on the Itarboard tack, Itcering eaft, with the wind 
at fouth-fiouth-e’aft, being at two leagues diftance from each 
other, both the lines being four leagues in extent; then the 
lee line bearing away all together four points, will run north- 
eaft, while the fleet co windward, bearing away all together 
eight points, will fleer north ; the van ihip of which will 
keep the centre divifion of the lee line on the point of bear¬ 
ing north-welt. As the is fuppofed to be able to continue 
in this pofttion, it follows, that the van of the weather line 
mull clofe the centre of the flying line to leeward, after having 
run four leagues. The time and diftance necetl’ary to cut 
off a retreating fleet may always be known according to the 
laft fuppofition. Should the lee fleet get upon the other 
tack and run large, ftili preferring the order of battle, they 
will be ftili fooner clofed and forced to action by the weather 
fleet who have only to keep away from eight to nine points 
on the fame tack, to run right before the wind. 

The weather fleet can always force the lee one to action, 
whatever movements they make ; for, if they run with the 
wind right aft in order of battle, they cannot, fuppofing an 
equality of failing, avoid being clofed or b"oken nearly about 
the centre by the weather line, which has cn’y to fleer two 
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points on each tack nearer the wind than the retieating fleet. Mmhhi- 
So that the Pear of the weather fleet having bore away no vrcs P er_ 


more titan eight points, will be found at the end of a cer- 
tain time to have approached extremely near the centre of rivets when 
the retreating fleet; and, in a fhoit time more, will be able in fight cf 
to bring their rear to adlion. The weather fleet have yet each other, 

another advantage ; becaufe, as their fhips have Lhe wind on ‘ " 

the qu.u ter, they fail with greater celerity than thofe of the 
lee fleet, which run before the wind. The lee fleet being 
abfolutely determined to fly, has therefore no other expedi¬ 
ent left to prolong time but to combat in the order of re¬ 
treat right before the wind, or on the fame courfe as the 
purfuing fleet; for other advantages are not to be relied on, 
if purfued by a vidtorious foe. 

If from all that has been faid, it refults that it is not 
pofiible for a fleet of equal force to avoid an adtion, how 
then muft it be with one much inferior ? The more nume¬ 
rous has nothing to do but to form a detachment of fupe- 
rior failors, which will gain upon the lee fleet and begin the 
adlion, while fome others approach to finilh it. Whence 
we may conclude, that when in prefence of too powerful an 
•enemy, it will never be pofiible to avoid an adtion if he is 
determined to come to one. 


To avoid coming to Action. 

1. When the enemy is to windward.—The lee fleet, which 
is wifhing as much a 3 pofiible to avoid an engagement, 
ought to form the order of retreat to fly from the enemy if 
they are in view of him, and run on the fame tack as their 


chafer. But if he is yet out of fight and they have intel¬ 
ligence of his approach by their frigates which are looking 
out, they may run large from the hoftrle fleet, without con¬ 
fining themfelves to keep the wind exactly aft, unlefs they 
be in the order of retreat. There are, however, circum- 
ftances when the lee fleet may run with the wind aft, with¬ 
out affirming the order of retreat; as, for example, when 
they wi!h to gain time, ®r are refolved to engage the enemy, if 
they ftili continue to purfue them. But except on fuch 
extraordinary occafions, a fleet fhould -not fly before the 
enemy without being in the order of retreat, as the rear is 
then in the befl fituation to extricate themfelves in cafe of 
accident. 

2. When the enemy is to leeward.—The weather fk\t 
can fcarcely ever be forced to engage ; becaufe it -can al¬ 
ways continue on that tack which increafes its diftance from 
the enemy, by handing on one tack, while the enemy con¬ 
tinues upon the other. If the wind was to remain on the 
fame point of the compafs for any confiderable fpace of time, 
it would be very eafy for the fleet to windward to keep in 
fight of the enemy, without being under any apprehenfions 
of being forced to come to adtion ; but the mconftancy of" 
the wind obliges the mod experienced admiral to avoid meet¬ 
ing the enemy when he thinks it improper to engage him. 
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To double the Enemy, cr to bring a p u ri of his Fleet between 
two Ft ns. 

1. When the enemy has the weather-gage—The fleet To doubf- 
which attempts to double an enemy c light always to be fu. the enemy 
perior to him in number of fhips. The lee fleet ought to when he 
endeavour to range exactly .abreaft of, and parallel to, the hasthc 
weather fleet, fo that the van or rear may extend beyond weallltr ' 
their line in order to over-reach them, by tacking in fuccef. SaSC " 

(ion to double to'windward their van or rear, and brino- 
them between two tires. Provided this manoeuvre be pr£ -hmcntsof 
perly executed, it will be impoffible for the lhips in the R 
weather line, thus preffed, to continue long in their ports; for manftihT 
there is^no vciltl elefeiy attached by two others of equ d TO Ui. 
force which can long refill being overcome, fince it is ai- p- 3V1. 
ways in the power cf one of them to get into fetch a prfi. 

, lion 
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van a - tion as to i.c able, without much danger on her fide, to de- 
I'ormecTV • ^ ro y t “ e enem }' > n a very fhort time. But whether the 
iK i VLr ;\ noil advantageous evolution is to double the van or the rear, 
Fleets when 15 neccflary to be confidered ; for there is fo contiderable an 
in i gh.t of advantage attending each of thefe evolutions, that either of 
each other, them may in a very little time determine the fate of the 
battle. 


As, in the prefer.t cafe, the enemy is fuppofed to be to 
windward, either their van or rear may be doubled ; but the 
van may with he great eft facility, becaufe, if they are engaged 
by the (hips abreaft of them, thofe which are advanced 
ahead will be able, by making all fail, to get on the perpen¬ 
dicular to the diredtion of the wind with the van of the enemy, 
and tack in fucceilion to gain the wind of them on the other 
board, thus keeping them to leeward ; and when they are 
come fufficiently to windward, they are again to go about, 
in order to keep the two headmoft (hips of the enemy’s line 
continually under their fire. If there be two or three (hips 
to tack in fucceffion and gain the wind of the enemy, they 
may edge down on the van of the weather line at pleafure, 
keeping themfelves a little to windward of it; and as that van 
is already engaged by the other (hips abreaft on the other fide, 
file mud neceffarily be foon difabled. If they bear away, 
they muft drop upon the line with which they are engaged 
to leeward, while the (hips to windward dill continue to can¬ 
nonade them. If they attempt going about, in order to at¬ 
tack more clofely the (hips to windward, they will be raked, 
while in (lays, by their opponents to leeward and to wind¬ 
ward, who enfilading them with' whole broadfides, which 
they cannot return, muft abfolutely complete their diforder. 
If they make fail, in order tofruftrate the defign of the (hips 
inclined to double, thofe with which they, are engaged 
abreaft to leeward have only to perform the fame manoeuvre, 
and keep them under their fire ; while the others, after having 
haraffed them as much as poflible, will do their bell to per¬ 
form the fame manoeuvre en the fucceeding (hips. 

The captains deftined to double the enemy ought to be 
men of known ability, as well as gf approved courage. They 
(hould not be ordered upon that fervice but in weather fit 
for failing at the rate of three knots an hour at lead ; and, 
for the greater promptitude and certainty of fuccels, none 
but the beft going (hips are to be employed. 

If any of the (hips in the van of the weather-line happen 
to be difabled in their mails or yards, as will mod probably 
be the cafe after having been between two fires, they will 
drop aftern and run foul of the next which follows, and thefe 
again of their fublequent comrades ; at laft, diforder will be¬ 
come prevalent, by (hips running foul of each other, or ma¬ 
noeuvring to avoid the fame accident : fo that the order of 
battle will be broken ; while, on the other hand, the line to 
leeward is prelerved with all the advantage poffible. The 
ih’ps which have gained the wind of the enemy will, by 
continuing their manoeuvre, augment the confufion ; enga¬ 
ging, however, no more than they like ; and if, by chance or 
misfortune, they (hould be crippled, it will not certainly be an 
ca!y matter for them to extricate themfelves. But as they 
may, on the other tack, drop aftern to windward of the ene- 
m\’s line, or veer again like him, they muft extricate them- 
fslves as well as they can, and always advantageoufly enough 
if, by doubling the van, they are able to throw it into diforder. 

If the rear of the lee fleet be extended beyond the ftern- 
moft (hip of the weather line, they will be obliged, if they 
want to double the rear of the enemy to windward, to make 
fall and tack in fucceflion ; in which manoeuvre the headmoft 
ihip of thofe deftined for this fervice is to go about firft ; 
then, continuing to keep up a brifk cannonade as they come 
to the wind, they will go and heave about again a little to 
v. indv. a:i of the rear of the enemy, in order to bring their 


ftern fliips between two fires: and (hould they have the good Manau- 
fortune to oblige them to bear away, they muft go on fuc- vr<; s ptr¬ 
ee (lively from one (hip to another, as long as they find they ^ or " lc < 1 by 
fucceed in forcing them to give way. Should diforder take pie^h 
place in the rear of the weather fleet, it will not be near fo in fight of 
prejudicial to the enemy as if it had happened in the van ; each other, 
on the contrary, it may turn out to be of foirte advantage to w '"v-"**' 
them. But the veffels combating to windward can eafilyt 
withdraw' from the fight, by backing aftern when they find 
themfelves too hard prefled. Il6 

2. When an enemy is to leeward.—The (hips of the wea- To double 
ther-line having extended their van beyond that of the lee- the enemy 
fine, are to veer, in order to bring the headmoft (hips of the whenheis 
enemy’s line between two fires. But, let them do as they t0 Ieeward - 
will, there never can refult fo much advantage from this ma¬ 
noeuvre as when doubling a fleet to windward, becaufe the Ibid, 
difabled (hips can always veer with facility. True it is, they P* 3 & 8 - 
cannot fail becoming at the fame time the prey of the ene¬ 
my ; for both thofe which have doubled them, and thofe with 
which they arc engaged abreaft in the weather-line, will al¬ 
ways have it in their power jointly to prefs as clofe as they 
think proper. 

If the (hips which have doubled the van of the lee fleet, 
with which they are engaged, be difabled, they will be 
obliged, as they cannot make fail, to pafs along the lee-line ; 
and they cannot efcape being totally deltroyed if they do 
not bear away before the wind, to get out of gun-lhot; du¬ 
ring w'hich manoeuvre they cannot avoid being ftill in a very 
difagreeable (ituation. 

Should the fternmoft (hips of the weather fleet be difabled 
in doubling the enemy’s rear, they have only, if they want 
to extricate themfelves, to drop aftern, and let the two fleets 
advance ahead ; and after having refitted themfelves, they 
will reaflume their ports. 

To avoid being doubled, 127 

1. The enemy being to windward.—For this purpofe, it To avoid 

has been propofed to extend the line, by leaving a greater {k ein S dou ‘ 
interval between the (hips towards the centre than in the enet/be- 
van or rear; but in this cafe the line runs the ri(k of being e " 

divided, unlefs prevented by a corps de referve, confiding of windward, 
a few (hips of the line and fire-lhips. It has alfo been propofed 

as a general rule, that the flag-officers of the lee fleet (hould 
oppofe themlelves to thofe of the enemy ; by which means 
feveral of the enemy’s (hips will be rendered ufelefs in the in¬ 
tervals. This method has, however, its inconveniencies; as 
fometimes the van and rear of each divifion may be expofed 
to the fire of two (hips at the fame time : nor is the laft divi¬ 
fion out of danger of being doubled. In order to remedy 
thefe defedts, the larger (hips ought to be placed in the van 
and rear of each divifion ; and the whole fleet muft regulate 
its failing in 1 'uch a manner that the rear of the enemy may 
not be aftern of the rear of the laft divifion. 

Other methods have been propofed to avoid being dou¬ 
bled ; as, that each fquadron of the lee fleet (hould attack its 
correfponding fquadron in the weather fleet; each divifion 
of the lee fleet, however, extending its line far enough 11 
prevent the enemy from leaving any (hips aftern of it, but 
rather ahead. It has alfo been propofed, that the lee fleet 
(hould extend its line as long as the enemy’s line. This 
method will be advantageous for the lee fleet, provided it is 
compofed of fliips of fuperior force, though fewer in num¬ 
ber, than the enemy. In other cafes, it is probably the word 
method that can be followed by the lee fleet, as it gives the 
enemy’s fleet all the advantage it can defire of exerting its 
whole force upon the inferior line. 

2. When the enemy is to leeward.—The weather fleet is The enemy 
to keep aftern of the enemy, fo that the van of the weather being to 
fleet may be oppofed to and attack the enemy’s centre : leeward. 

hence 
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hence the enemy’s van will become nfelefs for feme time ; 
and if it fhould attempt to tack and double upon the wea¬ 
ther fleet, much time will be loft in performing that evolu¬ 
tion ; and it alfo runs the rifk of being feparated by the 
calm which generally happens in the courfe of a fea-engage- 
ment in confequence of the continual difeharge of cannon. 
A confiderable interval might alfo be left between the centre 
and van, provided the neceffary precautions be taken to pre¬ 
vent the van from being cut off. 

To force the enemy's line. 

This is a manoeuvre which the lee fleet may execute to gain 
the advantage of the wind. It is performed by the van fhip, if 
within gun (hot, tacking when (he and the centre (hip of the 
weather line are on a perpendicular to the direftion of the 
wind ; then all the lee fleet tack in fuccefiion, and thus may 
pafs through the enemy’s line, or perhaps a little more to¬ 
wards the enemy's van, and go about again in fuccefiion to 
windward of him. But as he will not be long, without doubt, 
before he performs the fame manoeuvre, he will thus be able 
to regain the wind, if he be not forced to give way before 
his evolution is finilhed. The enemy to windward may even 
caufe his van fhip to tack, as well as the reft of the van 
fquadron to follow in fucceflion, as foou as the leading fhip 
of the lee fleet fhall have palled through his line and be 
ready to go about; by which means he will bring them be¬ 
tween two fires. This manoeuvre, well executed, might per¬ 
haps give no little trouble to the fhip attempting to force 
the line. 

This evolution may be performed with advantage, if, by 
fome accident or fault in the manoeuvring, the centre divi- 
fion of the weather line be feparated from their van or rear. 
For example, when the centre divifion to windward is en¬ 
cumbered with difabled fhips, then the fhips of the centre 
divifion of the fleet to leeward, having all fails fet, are to 
tack in fucceffi n, and force with promptitude through the 
weather fleet, leaving their own van divifion to engage that 
of the enemy on the other tack. 

To prevent the line being forced. 

When the fhips of the fleet go about in fuccefiion, in or¬ 
der to force the weather line, the whole line to windward is 
to tack together, and at the fame time to get upon the fame 
board as the lee fleet; then that fleet will neither be able to 
traverfe nor join them. To perform this evolution with ad¬ 
vantage, it will be requifue to permit fome of the van fhips 
of the lee fleet to pafs to windward ; then the weather fleet 
muft go all about rapidly, in order to put and keep them 
between two fires: thus may thefe fhips be deftroyed with¬ 
out their own fleet being able to give them any effectual 
afliflance. 

It is eafy to perceive, from what has been faid, that there 
is little occafion to fear being traverfed, as fuch a manoeuvre 
may turn out to be more prejudicial than advantageous to 
thofe who perform it. Neverthelefs, it may and ought to 
be put in practice when the weather fleet leave fuch vacan¬ 
cies between their divifions as to allow fome fhips of the 
lee fleet to be ina< 5 tive. In this cafe, the fhips which are 
without opponents abreaft cf them are made to tack, with 
all fails fet, in fucceflion, and pafs through thefe intervals in 
the weather line, in order to double the centre divifion, or 
any other part of it, and bring it between two fires. 

Chap. X. Of Chafing. 

1. In the cafe of fingle fhips.—It is fcarcely neceffary to 
obferve, that the fhip which gives chafe is ufually called the 
chafer, and that which is purfued is called the chafe. Un¬ 
it is the chafer be the fafteft failing v e if el cf the two, it is 
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generally fuppofed that fhe will felJorn or never come up 
with the chafe : but we have heard experienced officers fay, 
that a chafing fhip, failing equally faff, in other circumftan- 
ces, will gain on her chafe ; becaufe fhe has an object to 
fteer by, whereas the chafe cannot fteer fo nicely by the 
compais. In what follows, however, we fhall fnppofe the 
chafer to be the fafteft failer. 

When the chafe is to windward, it is evident that as foon 
as fhe perceives a ftrange fhip which fhe takes for an enemy, w ; n | w ard» 
fhe will haul her wind, in order to prolong the chafe, as 
otherwife her retreat would be foon cut off. The chafer 
then Hands on alfo nearly clofe-hauled until he has the chafe 
on his beam ; he then tacks, and Hands on clofe hauled un¬ 
til the chafe is again on his beam, and then retacks. In 
this manner he continues tacking every time he brings the 
chafe perpendicular to his courfe on either board ; and by 
manoeuvring in this manner, it is very certain that the cha¬ 
fer will, by the fuperiority only of his failing, join the other 
in the fhorteft time. For fince the chafer tacks always as 
foon as the chafe is perpendicular to his courfe, fhe is then 
at the fhorteft diftance poflible on that board ; and fince the 
chafer is fuppofed to be the fafteft failer, thefe fhorteft di- 
ftances will decreafe every time the chafer tacks. It is 
therefore of advantage to the chafe to keep conftamly on 
the fame courfe, without lofing her time in going about; 
as tacking cannot be fo favourable to her as to her adver- 
fary, whole failing is fuperior. If the chafer fhould fo little 
underhand his profefEon as to Hand on a long way, and 
tack in the wake of the chafe, the beft thing fhe can do is 
to heave in (lays, and pafs to windward of him on the other 
tack, unlefs (lie would have a fuperiority in going large ; 
for if the chafer perfifts in tacking in the wake of the other 
fhip, it is an unqueftionable fail thac the chafe will be very 
much prolonged. 135 

The chafe being to leeward, the chafer is to fteer that T e c l»afe 
courfe by which he think*, he will gain moll upon her. If, j >cm £ 
after having run a Ihort time, the chafe is found to draw eew “ * 
more att, the chafer is then to bear away a little more ; but 
if the chafe draws ahead, tl^ purfuer is to iiaul up a little, 
and by this means the courfe may be fo regulated that the 
chafe may always bear on the fame point of the compafs, 
and then the chafer will get up with the chafe in the fhort¬ 
eft time poflible ; for were any other courfe fleered than 
that which keeps the chafe always on the fame point, the 
chafer would then he either too far ahead, or too far aflern ; 
and hence the chafe would be prolonged. 

The chafe ought to run upon that courfe which will car¬ 
ry her direftly from the chafer ; and, in general, to confult 
which is her beft trim with refpedt to the wind, that fhe 
may move with the grealeft rapidity poflible from the fhip 
v Ivch purfues her ; for fome veffels have more advantage in 
going large than others, fome with the wind right aft, and 
others again are to be found that fail beft clofe-hauled; fo 
that attention fliould be paid by the officer to the known 
qualities of his fhip, in order to take the moft advantageous 
direction capable to efkdt a retreat. 

Another method has alfo been propofed for chafing a 
fhip to leeward, that is, by conftantly fteering direftly'"for 
the chafe : In this cafe, the tract the purfuer deferibes through 
the water is called the line or curve of purfiit. In order to 
illuftrate this, let A (fig. 54.) represent the purfuer, and B 
the chafe directly to leeward of it, and tunning with Ids 
velocity than the purfuer, in the direction BC. perpendicu¬ 
lar to that of the wind. How, to conflruft this curve, let. 

B l be the diftance lun by the chafe in any fhort interval of 
time ; j in A b, and make At equal to the diftance run by 
the pur! ier in the i-tme tune. Again, make he, cd, de, ef. 
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Ac. each cqu.d to E i; join it, and make 12 equal to Ai; 
join 2./, and make 23 equal to At ; in like manner pro¬ 
ceed until the two didances carried forward meet as at C, 
and a curve deferibed through the points A, i, 2, 3, &c. 
will reprefent nearly the curve of purfuit; and the lets the 
interval Ai is taken, the more accurate will the curve be 
formed. In this particular cafe the length of the diftance 
EC may be found as follows, provided the diftance AB 
and the proportioned velocities of the two (hips be known.. 

Let the velocity of the chafe he expreffed by a fraction, 
that of the chafer being unity. Multiply the given diftance 
AB by this fraction, and divide the product by the com¬ 
plement of the fquare of the fame fraftion, and the quotient 
will be the diftance run by the chafe E, Let AB, the di¬ 
ftance of the chafe diredtly to the leeward of the purfuer, 
be 12 miles, and the velocity of the chafe three-fourths of 
that of the chafer ; the diftance to be run by the chafe be¬ 
fore fhe is overtaken is required ? 

Now.. 12 * T = -2 - 9 x — 20 t miles; and fince the. 

*-2| 2 A / 

velocity of the purfuer to that of the chafe is as 4 to 3 : 
hence the diftance run by the chafer wiil be = 20 j X f = 
274 miles. 

As the purfuer alters his courfe at every point, and fince 
it is prefumed his (hip will fail better with the wind in one 
diredtion, with refpeft to her courfe, than in an another, her 
velocity will therefore be different at different points of the 
courfe. Thus fuppofe her to fail fafter when the wind is up¬ 
on the quarter, her velocity will conftantly increafe until (he 
has attained a certain point, and then it will decreafe: 
hence in real practice this curve will not be precifely the 
fame as above, and of courfe the meafure of BC will differ 
a little from the preceding determination. The inveftiga- 
tion of the foregoing rule is in Simpfon’s Fluxions, p. 516. ; 
and the application of the curve of purfuit in Sir George 
Pococke’s engagement in the Eaft Indies in the year 1758, 
is given in Clerk’s Effay on Naval Tactics, p. 160. It 
muff be confefled, however, that Mr Simpfon’s inveltigalion, 
though a pretty fpecimen of mathematical inveftigation, 
proceeds on certain phyfical affumplions, which are by no 
means fandtioned by experience. See what has been fiiid of 
thefe affumptions and principles in the articles Resistance 
of Fluids, and Seamanship. 


Hitherto we have confidered chafing in the cafe of Angle 
ihips only ; the fame rules are alfo applicable to fleets ; 
we (hall, however, fubjoin the following remarks with re- 
fpedl to chafing as praftifed by fleets. 

If the whole fleet is to give chafe, the admiral will make 
the proper fignal; and then each fhip will inftantly make 
all the fail poffible. If the retreating fleet is not much in¬ 
ferior to the other, a few of the fafteft failing veffels only are 
to be detached from the vidtorious fleet, in order to pick up 
any ftragglers or thole flops which may have fallen nflern ; 
and the remaining part of the fleet will keep in the fame 
line or order of failing as the retreating fleet, fo that they 
may, if poffible, force them to action. But if the retreating 
fleet is much inferior, the admiral of the fuperior fleet will 
make the fignal for a general chafe ; and then each fhip will 
immediately crowd all the fail, poffible after the retreating 
fleet; or, if the chafe be ftill lefs numerous, the admit al will 
detach one of tbefquadrons of his fleet, by hoifting the pio- 
per fignal for that purpofe, and he will follow with the re¬ 
mainder of the fleet. The fquadron that chaffs, or tbecrui- 
fer-s detached from the fleet, fiioutd be very careful not to 
engage too far in the chafe for fear c l being overpowered ; 
but at the fame time to endeavour to farisfy thenflelves as 
much as may be in their power with regard to the object of 
their chafe. They mull pay great attention to the aclmi- 
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rat’s fignals at ail times ; and in order to prevent lepara'ior, 
they fhould collect themfelves before night, eipeeially if 
there be any appearance of thick or foggy weather coming 
on, and endeavour to join the fleet again. The ihips are 
diligently to obferve when the admir-d makes the fignal to 
give over chafe ; that each regarding the admiral’s fhip as a 
fixed point, is to work back or make fail into her ftation, 
to form the order or line again as expeditioufly as the na¬ 
ture of the cafe and the diftance will permit. 

When a fleet is obliged to run from an enemy who is in 
fight, it is ufual to draw up the fliips in that form or order, 
ealled the order of retreat , which has been already deferibed ; 
and the admiral, when hard purfued, without any probability 
of efcaping, ought, if pradticable, to run his ihips afhore, 
rather than fuffer them to be taken afloat, and thereby 
transfer additional ftrength to the enemy. In fhort, no¬ 
thing fhould be neglefted that may contribute to the prefer- 
vation of his 
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Part II. NEW SYSTEM of NAVAL TACTICS. 


W E have now laid before our readers as comprehenfive 
a view as the limits preferibed to fuch articles will 
permit of the various evolutions ufually praffifed by fleets 
in naval war. Though we have tranferibed liberally from 
the moft approved writers on the fubjeff, we doubt not but 
the fcientific officer will perceive that we have compiled 
awkwardly and unfkilfnlly : but we are not feamen ourfelves ; 
and the generality of able officers will pardon the blun¬ 
ders into which mere literary landfman could hardly avoid 
falling. The young fearrau. who has the noble ambition 
to excel in his prrYeffion, wiil confult the authors whom 
xv? have mentnred in our intrnduflion, in \vh<>fe works lie 
will find our deficiencies amply fuppU«“d ; but that the pre- 
fent article rnav be as complete as Toe can make it, a view 
r ..,..3 u niven of the fvflem of taffies propofed by the Vif- 
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Chap. I. View of De Grenier's Fa flics- 

Of all the orders, that of battle is the moft important in 
naval taffies ; but the order of battle which was firft formed 
in the laft century by the Duke of York, and has been con¬ 
tinued in ufe to the prefent day, the Vifcount de Grenier 137 
thinks extremely defeffive. Various caufts may confpire to Defeds of 
render the talk of breaking it not difficult. Its great ex- y^tle T n °^ 
tent mull make it no eafy matter for the admiral to judge olrl 
what orders are proper to be iffued to the Ihips Rationed in ta aics. 
its extiemuies ; wliilft his fignals, however diftinffly made, 
are liable to be miftaken by the commamleis of thofe fliips. 

The extremities of a long line are neccffarily defencelefs, 
efbecially if it be to leeward; bccaufc, after it is farmed, 
the enemy may throw himfelf with a fuperior number on its 
van or rear, and put that fqusdron to flight before all,fi¬ 
ance can be fcnt to it from the other fquadre ns. The c 
defects the Vifcount de Grenier thinks may be remedied by 
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never prefenting lo the enemy any part of a fleet without 
its being flanked ; fo that were the commander of the ad- 
verfc fleet to attack thofe parts which hitherto have been 
reckoned weakeft, he might And himfelf defeated when lie 
looked for conqueft. With this view be propofes a new or¬ 
der of battle ; in which the fleet, compofed of three divi- 
fions, inftead of being drawn up in one line as ufual, fliall 
be ranged on the three fides of a regular lozenge, formed by 
the interfering of the two clofe-hauled lines. It is obvious 
that one of the diviflons of a fleet ranged in this manner will 
always be formed in the order of battle ; whilft the two 
others, refting upon the firft fliip ahead and the laft aftern of 
that divifion, will be formed on the clofe-hauled line oppo- 
fite, and will Hand on chequenvife on the fame tack with 
the (hips which are in the line of battle, ferving to cover the 
headmoft and fternmoft of thofe (hips, and thereby prevent 
the enemy from penetrating the line or doubling the rear. 

Our author thinks it a great miftake, though very gene¬ 
rally fallen into, that the weather gage is of any advantage 
to a fleet equal in force to its enemy and willing to engage. 
To him the great art of war at fea appears to confift in 
drawing or keeping to windward a part of the adverfe fleets, 
and colleffing all one’s forces againA that part ; and it is 
chiefly to effect this purpofe that he propofes his new' fyf- 
tem of taffies. The reader, who would underftand his 
principles, muA never lofe fight of this evident truth, that 
each (hip of a fleet neceflarily occupies at all times the centre 
of an horizon ; which the author divides into two unequal 
■parts, calling the greater the direft and graduated Jpace. , and 
the kfs the indireS, crojfed, and vngradvated/pace. The Tea- 
Ton of thefe appellations is, that on the greater fegment of 
the horizontal circle there are twenty different points, which 
may be marked by degrees from one of the clofe-hauled 
lines to the other, and to which a (hip may fail from the 
centre by fo many diretft courfes without tacking ; whereas 
to the other twelve points, including that from which the 
wind blows, (he cannot arrive but by fleering crofs courfes, 
which muft neceflarily delay her progrefs. 

Suppofe now a fleet to leeward, fo difpofed as that only a 
part of it can fight with another equally numerous, and 
•ranged to windward in a Angle line ; and let the lee fleet be 
ranged on the three fides of a lozenge a b, c d, ef (fig. ,55.}. 
The fquadron a b, which is mod to windward, being drawn 
up in line of battle, cannot be fought but by an equal num- 
■her AB of the weather fleet AB, CD, F. All the reft of 
that fleet therefore muft remain inaflive, unlefs the (hips 
which are not engaged (hould try to pafs to leeward of the 
fleet, ah, c d, ef. But (hould the (hips of the weather fleet, 
which are placed between B and F, bear away as they ap¬ 
pear in the figure between C i and F r, it is evident that the 
(hips between A and B, which are fighting to windward, 
cannot bear away with them. Suppofe now that, after the 
fhips between C i and F i have pafled to leeward, the (qua- 
drons c d, ef, which are ranged according to the new fyftem, 
and have not yet been engaged, fhould come to windward 
and join with their friends a b againft that fquadron of the 
enemy AB which is dill to windward and engaged; it feems 
almoft inevitable but that the fquadron AB muft be de- 
ftroyedbyfo great afuperiority, before it could receive any 
afliftance from the fhips to leeward between C i and Ft. No 
doubt thofe fhips would endeavour to fuccoUr their friends; 
but with refpedt to them, the fquadron AB muft be confider- 
ed as placed in that part of the horizon which our author calls 
crojfed and indireS, and to which they Would not be able to 
repair but by (leering alternately the two clofe hauled lines ; 
and afliftance brought -by fo tedious a courfe would come 
too late to be of etfential fervice. It is from this apparent¬ 
ly well lupported conclufion that the vifeount de Greater 
Vol. XVIII, 
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deduces the propriety of his propofed orders of failing and View of 
order of battle. Grem- 

Of orders of failing, he thinks, there can her no occafion c ^ 9 r ‘ ta ^ 8 ' 
for more than three ; one, when a fleet is to pafs a (trait ; 141 

another, when it fleers in an open fea, either looking for the F!rft , ordef 
enemy or trying to avoid him ; and the third, when it has an of 
extenfive cruife to perform, in which the fhips (hould be 
fo difpofed as not to be furprifed or cut off by the enemy. 

His firft order of failing differs not from that in common 
ufe. It is and muft be obferved (fays he) in any narrow 
road, whatever may be the occafion cf its narrownefs, whe¬ 
ther rocks or fands. T44 

In the fecond order of failing, when the fleet is looking Second of¬ 
fer the enemy or trying to avoid him, the columns ah, c d, der. 
e f, are to be formed on three fides of a regular lozenge, and 
ranged on the two clofe-hauled lines. The (hips of the two 
diviflons c d, ef, fometimes to windward (as in fig. 56.), and PIate 
fometimes to leeward (as in fig. 57.), of the third divifion ccccxcvnI ' 
a b , are to be formed on two parallels of one of the clofe- 
hauled lines in the wakes of their refpe&ive headmoft (hips ; 
and the third divifion a b is to be ranged ahead or aftern of 
the two others on the other clofe-hauled line, and neverthe- 
lefs to fleer chequerwife the fame courfe as the two divi- 
flons c d and ef. When a b is to windward of e d and ef 
(fig. 57.), the vifeount calls that the primitive windward 
order of failing; and when to leeward (fig. 56 ), the fleet is 
in the leeward primitive order of failing. The pofition of 
the three diviflons in the windward primitive order of fail¬ 
ing is the fame for the order of battle natural; for the or¬ 
der of retreat; and for the order of circumvallation, when 
the objeift is to feparate from the hoftile fleet a part of its 
(hips in order to engage the remainder with more advantage. 

The pofition of the three diviflons in the leeward primitive 
order of fail is alfo the fame for the order of battle in¬ 
verted ; for the order of chafing ; and for the order of con¬ 
voy ; fo that in no poffible cafe, when looking for the ene¬ 
my or wilhing to avoid him, need the admiral perplex him. 
felt with more than thefe two pofitions on the one or tine 
other tack, whatever movements he may wilt the fleet to 
make. 143 

In the third order of failing, the diviflons c d and e f in- ol ‘ 
(lead of bearing on the headmoft and fternmoft (hips of the der ' 
divifion a b, may be very conveniently placed at conflder- 
able diftances from that divifion, without the fmalleft dan- 
ger of being furprifed by the enemy, provided the (hips of 
each of the diviflons keep always their refpeclive pofitions 
in the two lines of bearing. For if we fuppofe the three 
diviflons to be in fucli pofitions that a b and ef are at the 
diftance of fix leagues from each other (fig. 58), and that 
the two divifions c d and ef reft on the extremities of the 
bife of the triangle STV, while the centre fliip of the divi¬ 
fion ah reds on its fummit T ; none of the divifions could 
be cut off by an enemy, however formidable, feen from its 
centre (hip at the diftance of fix leagues. For if, upon the 
proper fignal being thrown otit, the divifion a l (hould (leer 
from T towards X, on the courfe oppofite to the clofe-haul¬ 
ed line it (leered before, and the two divifions c d and e f 
fleet from V and S towards X likewife ; it is plain that 
each of thefe three divifions would have only three leagues 
to run in order to join the other two in the windward pri¬ 
mitive order of failing, which is the fame with the order of 
battle natural; whilft the enemy, which was firft perceived at 
the diftance of fix leagues, muft neceflarily run nine before he 
could come up with the neareft of thefe fquadrons. And 
if frigates were placed ahead, and in the intervals between 
the divifions, at the points y y y to windward and leeward of 
the fleet, the enemy might be feen at a dill greater diftance, 
and the danger of furprifebe ftillfo much kh. 

“ ' OTi r e 
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View of We Ii.ive that the polition of the three divifions in 
Le the primitive orders rf failing is the fame with our author's 

crs 1 ^!*”■ propofed order of battle ; but* there is this difference, be- 
114 tween them, that in the order of battle only the fhips of one 
Order of 0 f the three divifions (land in the wakes one ol another, and 
battle. that c f t }j e two ot j,er divifions are ranged on two pa- 
rallel lines, and fteer chequerwife. So that if it be want¬ 
ed to change a fleet from the windward primitive order of 
failing to this new order of battle on the other tack, the 
movement will be infinitely quicker than thofe which, in 
former known tactics, are commonly preferibed, to pafs 
from all the orders of failing either in one line, or on the 
obtufe angle of chafing or retreating, or in three or fix di¬ 
vifions, to the ufual order of battle. For it will be fuffici- 
ent for tire flips of the three divifions, ranged in the wind¬ 
ward primitive order of failing, to heave in flays all toge¬ 
ther, and get on the other tack in the oppoftte line of bear¬ 
ing, and they will inftantly find themfelves in this new pro¬ 
pofed order of battle (fig. 59.) ; and fhould the fleet be in 
the leeward primitive order of failing, it would be fufficient 
for the fhips of the three divifions all together to haul their 
wind on the fame tack as they fteer, and they would find 
14 . themfelves in order of battle (fig. 60.) 

Natural When the two columns c d, e f, are to leeward' of the 
and invert- third divilion a b, ranged in order of battle, our author calls 
ccl< that the order of battle natural; and when c d. and ef are 

to windward of a b, the fleet is in the order of battle invert¬ 
ed, The former of thefe orders is calculated for a fleet 
combating to leeward, and the latter for a fleet which muft 
r4 6 combat to windward. 

Advanta- That we may form fome notion of the advantages which 
^es of thefe bur author experts from drawing up a . fleet for battle in the 
orders of f orm of a lozen'ge, let us fuppofe the line AB, Cl>, EF, 
fadnigand ^gj ^ t0 re p r efent the fleet of an enemy to windward 
» jy.t e. oj-jjinaj-y order of battle on the clofe-hauled line of 

bearing, and on the (larboard tack. Then the leeward line 
a b will reprefent one of the divifions,. in order of battle on 
the (larboard tack, of the fleet ranged according to the new 
natural order, which the enemy willies to attack, and to 
which he believes himfelf fuperior, becaufe that divifion of¬ 
fers a front much inferior to his own. The two lines c d, 
e f, will reprefent the two other divifions (landing on 
chequerwife on the fume tack as the line of battle, and 
formed on the oppofite clcfe-hauled line. On this fuppofi- 
tion, if the divifions AB, EF, of the hoftile fleet, which 
have it “not in their power to attack the (hips of the lin tab, 
wifti to fall on the headmoft (hip a or the fternmoft b of that 
line, they will be obliged to bear away in order to attack 
the two (hips a and b. To prevent this, each of the divi¬ 
fions c d, ef, of the fleet ranged according to the new or¬ 
der, (hould make the following evolutions, according to 
their refpeflive fituations and to rite manoeuvres of the 
enemy. 

evolutions ' l.fti The fhips of the divifion a l are to flacken as much 
to be pgr- as poffible their head way,.and form a very clofe line, till the 
formed enemy makes a movement to attack the headmoft or llern- 
when en- Q f t i lat JiviflOn. 

LT S ’ . 2 d 1 y^ Th e fh'ps of the. divifion c d are to make fail till 

they come under the fecond or third (hip of the rear of the 
line of battle a l, when they will take the fame fail as the 


(hips of that divifion, to preferve that pofnion until the ho- view of 
ftile (hips make their evolution to attack the rear flips of De Greni- 
that divifion. In this fituation the flips of the divifion cd CT ’ s ' I'a&ics. 
will be able to obferve the manoeuvres of the enemy, in or- 
der to change tack and form themfelves in order of battle 
on the oppofite board as foon as the hoftile fhips flail have, 
after their bearing away, run over a certain fpace : becaufe 
the flips of the divifion c d, (leering afterwards clofe-hauled 
in the wake of the fternmoft flip of the divifion, a b , will be 
able to cover the rear (hips of that divifion, and get the 
weather gage of the hoftile divifions which are bearing 
away ; rake their (hips; run alongfide of them ; double 
their rear-guard, and put it between two fires, if thofe hoftile 
flips are following in the wake of each other f c); divide it 
if they bear away chequerwife, or gain to windward, and 
put between two fires the enemy's divifion CD, while it is 
engaged with the divifion ah. 

3dly. The flips of the divifion e f may abandon their poll 
and run chequerwife under a prefs of fail, in the fame 
courfe and in the fame order they were formed, as foon as 
they perceive that the enemy falls ahead < f the divifion a b-%. 
in order that if the divifion AB of that enemy makes, 
any manoeuvre to bear away and fall on the divilien. 
e f, or on the van of the divifion a b, they may, by going 
about, fteer in order of battle clofe-hauled on the oppofite. 
line of bearing, and cover the headmoft (hip of the divifion 
a b, double the hoftile divifion CD ahead, or divide the other 
hoftile divifion AB, which is running chequerwife on the 
oppofite tack., l4 g 

The two divifions c d, ef, might again manoeuvre another When the 
way, in cafe the flips of the enemy were ranged in one enemy, is its 
fingle line not well formed, or ftould be in diforder and a fi R g^| inc 
kave too great a diftance between them while they are en- f 0 ° rn ^4 
gaged very clofe with the-divifion a b (fig. 62.) 

1 ft, By putting about the flips of the divifion e f, and 
likewife the flip a headmoft of the divifion a b. 2dly, By 
making at the fame time the (hips of the divifion c d tack,, 
and likewife the flip b of the divifion a l , to keep by the 
wind on the oppofite clofe-hauled line. 3dly. By making, 
all the (hips of the divifion a b (which flood between tire 
headmoft a and the fternmoft b) bear away four points at 
the Fame time, and making them alfo take the fame tack as 
the flips of the other two divifions when they are on the 
beam of the fternmoft (hips of thofe two divifions ; becaufe, 
in that pofition, the (hips of the two divifions c d, ef, get¬ 
ting- to windward on two parallels in order of battle, in the 
wake oi the two headmoft a< and b, might put between two 
fires a part of the enemy’s (hips, which then would be obli¬ 
ged to take the fame tack as thefe two divifions, becaufe- 
the (hips of the divifion s b (which are on the fame tack as 
thofe two divifions). might prevent the flips of the enemy 
(leering the courfe oppofite to that tack. 

From this fuccind expofition-it may be obferved, that, 
in the firft fuppofition, the way of thus difpofing the forces 
of a fleet isfo much the more fuitable to the defence of- the 
headmoft and fternmoft flips of a line of battle, as the (hips 
of the divifion cd, being covered by that line of battle, are 
able to manoeuvre without any one flip of that divifion being 
expofed to the fire of the enemy ; that the divifion e.f, the 
headmoft (hip of which is e, always prefents the fide to 


(c) If the hoftile flips which are not engaged with any of thofe of the divifion a b bear away in fucceflion in the 
wake of their headmoft, in order to pafs to leeward of the divifion a b, and to put it between two fires; then the- 
flips of the divifion e f muft neceffarrly take the weather-gage of them, fince the headmoft of that divifion ef is by her 
very fituation already to windward of the headmoft of the adverfe flips which are bearing away, and (he has the opportimU 
f y to cptee as clofe as poffible to. the fternmoft flip/ of the line of battles K 
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View of the enemy, withr.nl any one (hip of that divifion being ex- 
Dc Greni- pofed to receive the fire of the enemy either ahead or allern, 
er’sTaftics. becaufe they are not to range in a line of battle unlefi. the 
enemy runs large or before the wind ; and that, in the fe- 
cond fuppofition, the only fhips which are liable to be raked 
aftern, while they change tack, arc. the headmoll and (tern- 
mod of the divifion in line of battle which cover the fhips 
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of the other two divisions. 

As it is of the utmoll advantage to know, at firft; fight 
of the enemy, whether it be to windward or leeward of the 
fleet ranged lozenge-like, on what tack, and on what fide 
the fleet mud be formed, in order to defend itfelf or attack 
the enemy with advantage, it is to be obferved, that in both 
the windward and leeward primitive orders of failing the 
direction of the wind always traverfcs both the weathermoft 
and leewardmoft (hips of the fleet (figs. 57. and 56.) ; that 
this leewardmofi fh p is always placed in the centre of an 
liorizon, which is to be corilidered as the horizon of the 
whole fleet ; and that it is from that, (hip you are to judge, 
by means of the rules which are known and pra&ifed in 
fuch cafes, whether the lozenge like fleet be to windward or 
to leeward of that of the enemy. 

It you want to know, at fight of the enemy, feen either 
to windward or to leeward, on what fide the line of battle 
is to be formed in order to be able to fend one of the divl- 
fiens on that fide of the lozenge where'there is none, it is 
the pofition of the enemy, with refpeCl to the direction of 
the wind, which is to determine it; becaufe, if the enemy is 
to windward of the fleet ranged in the windward primitive 
order of failing, and if it bears dowm on that fleet, with 
the -wind large or right aft, it belongs to its weathermoft 
fhip to obferve what follows. If that (hip, by fettlng the 
enemy, finds him to (larboard of the diredlion of the w,\p 4 > 
the divifion which is llai board of that direction of the wind is 
to take the (larboard tack, and range in order o! battle before 
the enemy is arrived within gunfhot: if, on the contrary, the 
abovementioned fhip finds the enemy to larboard, it belongs 
to the larboard divifion to affume the order of battle, and to 
take that tack, before the enemy can come to action. The 
old rule for choofing the proper tack is to he obferved by 
a fleet in the leeward primitive order of failing t obferving, 
that it is the bufinels of that fleet’s leewaidmoft drip to 
determine it ; and the point of the horizon which is oppufite 
to that whence the wind blows, is the point towards which 
theobferver is to be turned to judge on what (ide, whether 
(larboard or larboard, the line of battle is to be formed ; 
becaufe, in that pofition, the (larboard fide mud always be 
on his right hand and the larboard on hisleit. 

By following this general rule, the line of battle will ne¬ 
ver be expofed to be too much lengthened either to wind¬ 
ward or to leeward, in order to oppoie all the (hips of the 
adverfe fleet formed in one fingle line, nor even to be fur- 
prifed in diforder by that fleet while you are forming in or¬ 
ders oi'battle natural or inverted. 

Our author’s orders of chasing, of retreat, and of 
convoy, are very eafily formed. We have already (aid 
what they are ; and the feaman, or even the landfman, who 
has any tolerable conception ol his orders of sailing and of 
battle, will not Hand in need of any farther defeription of 
them. It mud, however, be obferved, that in the order of 
chafing, the fleet in the lozenge-like p dition prefents the 
obtule angle of chafing, as when ranged according to the 
ordinary taClics ; with this diffeience, that, in order to form 
themlelvesin order of battle, it is enough that, in this lo¬ 
zenge-like pofition, the fhips of the fecond divifion lhould 
all keep the wind on the fame board they were tlanding on, 
-becaufe they would afterwards find themfelves in a line in 


A C T I C a 


2:) 


the wake one of another ; b it, a*cos ding ti the u c.i! tad cs, ft 
the (hips have a long fpace to run before they cm execute 
the fame evolution. 

We (hall conclude this fliort view of the V (count de Gee- r-r 
nier's tallies, with his directions tor the mod advantageous How re¬ 
placing of the adm ral’s (hip, the frigates and tram'ports, 
belonging to a lozenge hke fleet, whether it b; ranged in the ' 

order of failing or of battle, &e. and t.-mf- 

In the order of filling, the admiral A is to be p.’aced forts are 
ahead of the fleet, at a fliort diflance from the headmoll of to be pU- 
the fecond divifion, and in the diredlion of the wind with 
the headmoll of the firft divifion (fig. 63.). Two of the 
frigates/y are to obferve the fame rule and the fime pofi¬ 
tion, with refpeCt to the van (hip of the third divifion and 
the (lernmod of the firft. In the order of battle, on the 
contrary, the admiral is to be in the centre of the lozenge, 
and two of the frigates on the fourth fide of the lozenge. 

(fig. 64). As for the tranfjiorts and ftore-fhips when there 
are any, their Ration is to be in one line on the fide oppo- 
fite to that of the enemy, when ranged in order of battle; 
and, if in order of (ailing cr convoy, they may occupy the 
fpace circumfcribed by the lozenge. In any other circum- 
(tances thefe (hips are to occupy the different Rations ap¬ 
pointed for them, that they may diftinguilh the fignals and 
execute the commands of the admiral. Liftly, when the 
fleet (hall pafs from the order of battle to any other order 
whatever, or from' any order to the order of battle, the 
admiral’s (hip is to bring to, and not to take any of the 
pofitions abovementioned till after the complete execution 
of the movement. 


Chap. II. View of Mr Clerk’s Tar.'rs. 

Whether the Vifcount de Grenier’s order of battle an! 
of failing w'culd be attended with ail the advantages which 
he hopes from them, experienced feamen alone can j rdge ; 
but vve are now to introduce to our readers part of a fyftem 
which has met with very great approbation from fome of 
the ab’eft officers in the Britilh navy, and which to us ap¬ 
pears to be founded on jainciples felf-evident. Mr Clerk, 
in. the introduction to hi? Ellav, inform* us, that upon con- 
fidering the great 1'iperiority difplaye I in the three laft wars 
by the Britiih feamen over their enemies, when engaged in. 
fingle (hips, and comparing it with the very little that, pre¬ 
vious to-Lord Rodney’s glorious aCtion, they had alchicved 
when engaged in fleets drawn up in line of battle, he was 
led to conclude, that there mull be fomething wrong in the 
mode of making the attack. He turned his thoughts to 
the fubjedl, and in 1790 publiflied part of a large work, 
comprehending, 1. A Theory of Atta<h f om I'/ta.hoard; 
2. A Theory of attach from Leeward; and, 3. An Tlijhrical 
Sketch of Naval Tadics. We think it not much to Hie ho¬ 
nour of his countrymen, that he has not yet had encourage- 
ment to publifh more than the firft part; but in hopes of 
exciting cunofity, we (hall lay before our readers a diftinCt- 
view of that part, beginning, as he begins, with 

Observations of the present Met non or bringing 
Ships to Action. 


It has often, if not gen.rally, been the practice, in the 
cafe of fingle (hips, as well as in that of fleets, for the wea- | a ^ 
ther (hip or fleet, when it is wifh.-d to bring the other to j>ea r j n °fr 
aCtion, to (leer direCtly down upon that (hip or fleet, with down (li¬ 
mit reflecting that, by doing fo, it gives the enemy an op- riCdyon 
portunity of completely difitbling it, before it can attain it< t: " ; enemy, 
v.iflied for Ration. Tor each (Trip in the lee line can u(c 
ail -he guns upon or.e fide; whereas the (hip- hi the wea- 
O o > ikcr- 
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View of ther-l : ne, bearing direftly down, have it only in their pow- 
Mr Clerk’s er to ufe their bow-chafes. This method of attack ap- 
-JTad i ^s^ pears, therefore, to be the word poffible for the weather- 
fleet, and the moll advantageous for the lee fleet. For fup- 
pofe a Angle {hip of So guns to windward at B (fig. 65.), 
difcovering an enemy’s ihip of equal force to leeward at F, 
to bear dire&ly down upon her endwife, the receiving (hip 
F, by lying to as in fig. 66. would prefent a broadfide of 
40 heavy guns bearing upon B during a courfe of two 
miles, in which every lhot might take effedl; while B, in 
this pofition, would have it in her power to bring only 
the two light guns of her forecaftle or bow-chafe to bear on 
F; a difadvantage greatly exceeding twenty to one. Be- 
fides, the receiving {hip F, by lying broadfide to, will have 
all hermaftsand rigging more open, and confequently will 
allow lhot to pafs with lefs effect than the fliip B, which, 
coming endwife, is liable to be raked by every lhot from 
Bern to Hern. The confequence of which muft be, that B 
would be disabled in her rigging, &c. long before {he could 
arrive at a proper petition for annoying F; and when flie 
had attained that pofi'tion, F, by being entire in her rig¬ 
ging, would have it in her power tro fight in any poiition, or 
!r , to make eff at pleafure. 

Pioper, n'e-. Tile method then is, B having the wind, fliould run down 
thodofat- aftern as per dotted line, and getting into the courfe, or 
near the wake cf F, or a pofition that wall bring her paral¬ 
lel to the courfe of F, at a proper diftance, fhe fliould then 
run up clofe along fide of F, upon equal terms, as in fig. 67 ; 
or otherwife, on {hooting ahead, {he may veer, and run 
down on the weather-bow of F, as in fig. 68. till fhe fliall 
force F to bear away to leeward, keeping clofe by F on 
equal terms ; but during the courfe, in both cafes, carefully 
watching that F may not have it in her power to bring her 
! broadfide to bear upon B without retaliation. 

Tvlo es cf it having been often faid that the French have made it a 
attuek by rule to throw the whole effect of their fliot more particularly 
vhe Bdtiih [ nt0 t ) le rigging of their enemy, and that the Britilh, on 
and stench, the other hand, have been as attentive to point the force 
of their fire againll the hull of the fliip ; it may be proper 
here to Hate the two cafes, and compare the effect. 

Let us fuppofe a fliip cf 80 guns, wtlhing to avoid the 
efieblsof a clofe engagement, but at the fame time lying to 
as at F (fig. 63.), intending to receive, with evefy advan¬ 
tage, an enemy B of equal- force, coming down with an in¬ 
tention to fight her ; and let us fuppofe that F, by aiming 
her fire att the rigging of B, fhall have carried away any of 
the principal flays, eight or ten windward fhrouds, or a fore- 
topmaft, or any other rigging, though of much lefs confe- 
que’nce, but, at the fame time. Without having wounded a 
Angle man of the {hip B,.; and fuppofe a fecond fliip, con- 
fort to F, receiving {uch another ihip as B,. and by firing 
at her hull only, fliall, without other damage, have killed 30 
or 40 of her men : , In this critical juncture, when F and 
her confort are defirous of avoiding a clofe engagement, it 
is evident that the Ihip at B, which ha? lofl part of her rig- 
gine, is more completely difabled fr-om chafing with them 
Than the other ihip, whole rigging is entire, though flie may 
15.5 have loll; too of her men. 

yo clip in Jt has been often faid, that fome particular fliip has been 
the line of eX p 0 ; ec ] ; n battle to the cannonade of three, four, or even 
bee?ofiid five ft 'P s ’ a11 ext£n<Jed m th ? enemy’s line, and all.bearing 
to the°fire upon her atone and the fame time; but this can never have 
,,f inlay at been the cafe, but when the fhip fo expofed was at a very 
•ace. great diftance. Let I, H, F, ij, I, (fig. 70.) reprefent 
fiye {hips extended in line of battle< ahead at the diftance of 
one cahle’s length, or 240 yards, from each other; let the 
length of each Ihip be 40 yards, fo that the whole dpace 

between head, and head cf any two adjacent lings is aSta. 
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yards} and let the perpendicular line FK, proceeding right View of 
out from the beam of the middle fhip F, to the diftance of Clerk’s 
fix cable’s length or 1440 yards, be divided into fix equal Taaics - 
parts : It is evident, from infpeaion, that a fhip ftationed 
at the point E of the line FK, 720 yards diftant, cannot 
for any length of time be expofed to the fire of more than 
the centre (hip F of the fleet I, H, F, H, I. For fuppo- 
fing the {hips H, K, ahead and aftern of F, to be able to 
bring their broadfides to bear on E(a fuppolition which, if 
the line be clofe-hauled, cannot be made of the headmoft of 
thofe fiiips), it is evident, that by putting themfelves in po-' 
fitions proper for that purpofe, the {hips H, H, will not 
only diforder their own line, but alfo leave, the one her head, 
and the other her ftern, expofed to a raking fire from their 
oppofites B, B, in the enemy's line. 

But if the opponent fliip cannot well be expofed to the 
fire of the two ihips H, H, at the point E, {he muft be ftill 
lefs expofed at tire point C, 480 yards diftant; and it will 
be almoft impo'fiible for the Ihips H, H, to touch her at the 
point G, 240 yafds, or one cable’s length, diftant. 

But one cable’s length afunder is too fmall an allowance 
for accidents that may happen by the Blips, I, H, F, H, I, 
extended in line of battle ahead. Therefore let us fuppofe 
the three Blips, which are faid to be at once upon a Angle 
opponent, to be flationed at I, F, I, at the diftance of two 
cable’s length or 480 yards from each ocher. Then it is 
evident that the opponent Blip cannot now be more expo- 
fed at the point K, at the diftance of 1440 yards, than lhe 
was, on the former fuppofiticn, at the point E, 720 yards 
diftant; and if we fuppofe the line of battle to be formed- 
at one and an half cable’s length afunder, fhe muft be at 
diftant 1080 yards, before fhe can be annoyed even to this 
degree by the three hoftile fhips at once. Hence we may 
fairly conclude, that if one lhLp has at any time been expofed 
at once to the fire of five, four, or even three Blips of the 
enemy’s line, fuch fhip muft have been at a very great di¬ 
ftance, and in no great danger. 

Having finifhed the above obfervations, our author pro- Principles- 
ceeds to the principles neceflary to be known for enabling neceffary 
us to judge of the different modes of bringing great fleets for trin g- 
to a&ion. For this purpofe he fuppofes a fleet of 10, 20, ing ® teta 
or more fhips, of 8q guns each, extended in line of battle, t0 a, “ l0E * 
to leeward, and lying to at F (fig. 71), with the intention 
of avoiding an attack ; whilft another fleet at B, of equal 
number and force cf Blips, alfo extended in line of battle 
three or four miles to windward, is defirous of making an 
attack, and coming to clofe aftion on e.-juul terms with the 
fleet F. .In this difpofition of the two fleets, fliould that 
to windward run down headlong {hip for Blip on its oppo¬ 
nent, as in figs. 66. and 6q. it is evident, from what has 
been faid in the beginning of this chapter, that each indivi¬ 
dual fhip of the weather-fleet might be completely difabled 
before it coiild poflibly come to clofe action with the fleet, 
to leeward. But let it be fuppofed that the commander of 
the weather fleet B, though his Blips have been much dif¬ 
abled in their rigging during their courfe a a a, from wind¬ 
ward (fig. 72-.),,.has made them bring to at a great diftance, 
from whence he can hurt F; is it to be expefted that'F, 
whofe defire has always been to avoid a clofe engagement, 
and who has already difabled the fhips of B, will patiently 
lie ftill, or wait until B lhall have time to difable him in his 
turn l No furely. While enveloped in his own fmoke, as 
well as that of his enemy, he will bear away unhurt to a 
new Ration G, and there remain otrt of the reach of B’s 
cannon-lhot, who muft repair his rigging before lie can at¬ 
tempt a fecond attack. 

Again, fuppofe that B, in place of going headlong and 
endwife down, , were to run down in an angular courfe, or 

lefting 
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view of lofting as it has been called j it is evident from fig. 73. that 

Mr clerk’s fhould any (hip in this angular line come to be crippled, her 

Ta<ftics. wa y being (lopped, might of confequence occafion a confu- 
fion among the (hips next aftern to her, fome running to 
leeward and others to windward of the dil'abled (hip; and 
thus the time be loft for affording the neceffary fupport to 
the (hips ahead, and now fo far feparated from their com¬ 
panions. Should it be faid, that a ftoppage of one (hip 
ahead will not neceflarily produce a ftoppage of every (hip 
aftern, bccaufe they may go to leeward of tlie difabled (hip ; 
we anfwer, that the (hips ahead in the van A (fig. 74 n° 
1.) may be now engaged, and of confequence not having 
much headway, may be faid to be ftationary ; therefore eve¬ 
ry (hip aftern, if (he (hall attempt to bear down, as at D, D, 
from being confined to a determined courfe, mull be brought 
into the pofition of being raked when coming down before 
the wind, as in figs 76. and 69. and confequently of being 
completely difabled long befoie (he can get clofe enough 
alongfide of the enemy. 

Again, the headmoft (hips, or van of B, having attained 
their llation at A, that is, abreafl of the van of F (fig. 74. 
n° t.), and having begun the cannonade, may we not fup- 
pofe that F, whole conduit or deft re has always been to fave 
liis (lops, has inftruded the commanders of thofe in the van 
of bis fleet to withdraw from danger as foon as they begin 
to feel the effects of a cannonade ? and if fo, may not thofe 
(hips, as foon as they have thrown in their fire upon the 
van of B, bear away in fucceflion as at H, followed indeed 
by the whole (hips of F’s fleet, which, having poured in 
their fire upon the van of B, may form a new line of battle 
two or three miles to leeward at II (fig. 74. n° 2.), and 
there be in readinefs to receive a fecond attack, if B (hall 
be fo imprudent as to attempt it ? And is it not farther evi¬ 
dent, that if any one or more (hips of the fquadron of F (hall 
be crippled, they will have it in their power to quit their 
flation, being covered with fmoke, at any time, and to fall 
to leeward as at G, where they will be in fafety ? 

Plate j n or< j er t0 illu(Irate this (till farther, let B (fig-75.) 

ccccjcix. re p re p ent a fl cet putting before the wind, each (hip with an 
intent, when brought to at a determined diftance at A, to 
take up her particular antagonift in the line of the enemy 
F to leeward ; and, for argument’s fake, let F be fuppofed 
at reft, without any motion ahead. There feeins to be no 
difficulty in conceiving, that while the alternate (hips of F’s 
line, under cover of the lmoke, withdraw from battle to 
GGG, the intermediate (hips left behind them in the line 
will be fufficient to amufe even the whole of B’s fleet, 
till the (hips G fhall form a new line HH as a fupport 
from the leeward. In fuch cafe B, after being difabled, as 
he muft be, and not having forefeen the manoeuvre, will 
neither be able to prevent the intermediate (hips with which 
lie is engaged from bearing away to join their friends, nor, 
were he able, would it be advifable to follow them ; (or the 
lame manoeuvre with equal fuccefs can again and again be re¬ 
peated. 

In order to (how the relative motion of both fleets, let F 
(fig. 76.) be a fleet confiding of twelve (hips, drawn up in 
line of battle, at one cable’s length or 120 fathoms afunder ; 
and let the length of each (hip from the end of the jib- 
boom to the ftern be 36-jd fathems; the whole fleet will 
then occupy a fpace of two Englifh miles; alfo, let its rate 
cf failing be four knots an hour in the direltion FG, (o 
that in the fpace of an hour it may have moved from F to 
G four miles dillant from its former pofition. 

Let B be the opponent fleet, confiding alfo of twelve 
(hips, and four miles to windward ; and let the point A be 
440 yards, or one quarter of a mile, right to wiedward of 
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the point G. Then if B, by bearing away in the direction View of 
BA, (hall arrive at the point A at the fame inftant that F, Clerk's 
the fleet to leeward, has arrived at the point G, the mo- ■ 

tion of the fleet B will have been at the rate of 5^ miles 
nearly per hour ; and the angle contained between the di- 
redtion of its line of bearing and prefect courfe 43 0 9', 01 
nearly 4 points. For in the right-angled triangle ABM 
are given BM = 4 miles, and AM = 3^- miles. Now 
BM=4 m. : AMr=3|m. : : R : tan. ABM=43° 9’, and 
R : fee. ABM. 43 0 9': : BM=4m.: AB^.483 m. 

Again, if F, as in fig. 77. by carrying more fail, (hall 
move at the rate of fix miles an hour, that is, from F to G ; 
then B, having his courfe made thereby the more (laming, 
will have juft fo much the greater difficulty of keeping his 
(hips in line abreaft while coming down to the attack: For 
the leading (hip meeting with no obftrudlion in her courfe, 
will pufh on; whereas every accident of obftruflion accu¬ 
mulating, as it happens to each ftiip progrelfively, the rear, 
being affedled-in thegreateft degree, will for that reafon be 
left the farther aftern. But, from the very form of this, 
fianting courfe, every (hip aftern will be apt to get into liter 
wake of the (hip ahead. Therefore the whole fleet of B,. 
van and rear, will not arrive in the fame time at the line 
AD, fo as to be in a perfedl line abreaft, and parallel with 
the fleet to leeward; but will have aflumed the lafking 
form, as reprefented at the points M, N, and O, in the dif¬ 
ferent parts of the courfe. In this cafe, the diftance run 
by the van of B, from B to A, is 7,075 miles, or 7 miles 
and 132 yards, and the angle contained between the line of 
bearing and the diftance BA is 32 0 o'. 

And again, as in fig. 78. if the fleet to leeward (hall lie 
up one point higher, as FG, then the rears of the two fleets 
will thereby be removed at a much greater diftance, and the 
van A of confequence muft be fooner up with the enemy’s 
van, and evidently f) much the farther from fupport ; while 
F, by bringing up his (hips in fucceflion, will have it in his 
power to dilable the van of A, and will afterwards bear away, 
as at H, unhurt and at plealure ; while B, at this time, by 
the fuppofition, being crippled, or having his rear D ob- 
ftrudled, and at a diftance, will be unable to prevent him. 

And in all the three cafes, it is evident that the fleet B, fo 
foon as he (hall approach within reach of gun-fliot, muft be 
expofed to the fire of F’s whole line ; for he will be abreaft 
of B continually in every part of his courfe. But the diffi¬ 
culty of bringing the rear of the windward fleet to atfion 
will dill be more increafed, if the fternmoft (hips cf the fleet 
to leeward, in place of keeping their wind, fhall bear away oc- 
cafionally as at ML. All which being admitted, the diffi¬ 
culty of bringing adverfe fleets to clofe engagement may be 
accounted for, without being obliged to have recourse to 
that fuppofed inferiority in point of failing, imputed to Bri- 
tiih (hips, compared to thofe of the French. 

Hence it appears, that a fleet B to windward, by extend¬ 
ing his line of battle, with a defign to flop and attack a 
whole line of enemy’s (hips to leeward, muft do it at a great 
difadvar.tage, and without hope cf fuccefs ; for the recei¬ 
ving fleet F to leeward unqueftionably will have the four 
following advantages over him : 1. The fuperiority of a fire 
above 20 to 1 over the fleet B, while coming down to at¬ 
tack. 2. That when the (hips of B.are brought to at their 
refpeflive ftatior, if it blows hard, the (hot from F, by the 
lying along of the (hips, will be thrown up into the air, and 
will have an effeft at a much greater diftance ; whereas, on 
the other hand, the (hot from B, from the fame caufe, w ill 
be thrown into the water, and the efFelt loft. 3. That F, 
will have the power of directing and applying at pleafure 
the fire of his whole line againft the van of B, who is now 

unable 



194 Naval TACTICS. Part if. 


Viev- of ^ ma’>le to prevent it, his fliips being aifabled, feparatcd, and 
Taftic^ 3 ^ciefore unfupported. 4. That F will alfo have a greater 
facility of withdrawing from battle the whole or any one of 
the disabled fliips of hfe line. 

If then, after a proper examination of the late (d) Tea-en¬ 
gagements or rencounters, it (hall be found that the French 
admirals have never once {hewn a willingnefs to rifk the ma¬ 
king of the attack, but invariably have made choice of and 
earneftly courted, a leeward polition ; if invariably, upon fee¬ 
ing the Britilh fleet difabled, they have made fail-, and dc- 
molifhed the van in puffing; if invariably, upon feeling the, 
efferi: of the Britilh fire, they have withdrawn at p'eafure 
e.ther a part or the whole of their fleet," and have formed a 
newline of battle to leeward ; if the French repeatedly have 
done this upon every occafmnand, on the other hand, if 
it (h ill be found that the Eiitilh, from anirrefiftible defire of 
making the attack, as conftantly and uniformly have court¬ 
ed the windward polition j if, uniformly and repeatedly, 
they have had their (hips fo difabled and feparated, bv.ma- 
-king the attack, that they have not once been able to bring 
them to clofe with, to follow up, or even to detain one fhip 
of the enemy for a moment—-(hall we not have reafon to be¬ 
lieve, that the French have adopted and put in execution 
Tome fytlem which, if the Britilh have difeovered, they have 
not yet profited by the difeovery i 

Our author therefore, inltead of the ufual mode of attack, 
which, by being made principally on the van, feems to be 
the refult of a groundlefs expectation of being able to take y 
liejiroy, or difable the whole of the enemy’s line, propofes 

A new Mode • of Attack from the Windward upon 
the Rear of the Enemy. 

Mr Clerk’s Suppofe, fays he, a fleet of ten, twenty, or more (hips, 
mode of at- extended in line of battle at F (fig. 79.), endeavouring to 
- .rack upon avoid a clofe engagement, but at the fame time keeping un- 
the rear of der an eafy fail, with the intention of receiving the ufual 
rhe enemy, attack from another fleet of equal number, three or four 
miles to windward at B, failing in any form, but let it be 
in three lines or divifions ; it is required by what method 
iii.-ill B make the attack on F with advantage ? 

The improbability, or rather impollibility, of attacking 
and carrying the enemy’s w'hole line of fhips, having been 
demonftrated by every a£tion which has been fought at fea, 
the next confideration will be, how many fhips may be at¬ 
tacked and carried with advantage ? Let it be fuppofed that 
the three fternmoft fliips only, and not exceeding the fourth, 
are poffible to be carried; let a fufficient ftrength A be feht 
down to force an attack upon thefe three fhips, difpofed and 
lupported according to the judgment of the admiral, while 
in the mean time he keeps to windward with the reft of his 
fleet, formed into fuch divifions as may beft enable him to 
attend to the motions of the enemy and the effeCt of his at¬ 
tack ; being himfelf fo far difengaged from ariion, as to be 
able to make his obfervations, ->ud give his orders, with fome 
-degree of tranquillity. 

By placing the fleet B in fuch divifions as reprefented in 
the figure, when the attacking fquadron comes up with the 
rear of the enemy, the whole will be fo difpofed, and fo 
■connected together, as to be able to give the fupport and 
attention that may be required to any fhip, 01 any part of 
-the fleet, and in preference to a long extended line of fix or 


feven miles in length, where it mud be impracticable to give V,Y W of 
the neceffary fupport to fuch fliips as may be difabled. The Mr ClciVj 
fhips of the fleet F may, in general, be better f fliers than Adtks. 
the fliips of the fleet B ; but it- is not conceivable but that 1 }g' w 
the fwifteft fhips of B muft come up alongfide of the ftern- Attack up - 
moft and dulled failing (flips of the enemy F ; while, at the 0I > the ene- 
fame time, F, by attempting to outfail B, muft be thrown t,lrcc 
into the diforder of a downright flight: Therefore, of 
courfe, it muft be admitted, that if the enemy F continues particular- 
going off in line of battle, and endeavouring to avoid a ly confider* 
clofe engagement, it will be impoffible to prevent the fleet e 4 
making the attack from getting into the pofition B A. 

But by this polition, it is evident that the three fliips at I 
of the fleet F will be in the power of the admiral of B ; for, 
by keeping fo many fhips to windward, he will be enabled 
to fend down irefli fhips from time to time, either for the 
fupport, or to fupp'y the ftation, of any of thofe that may be 
difabled in making the attack, while it may be imagined that 
the three fhips in quellion, by being difabled, or being de¬ 
prived of the wind now taken out of their fails by the lhips 
to windward, will be prevented from following their friends. 

Hence the enemy ahead muft either abandon his three ftefin- 
moft fhips, or he muft double back to fupport them ; which 
muft be done either by tacking or veering. But let it be 
firft examined what is naturally to be done by tacking ; and 
for the greater faiisfaCtion, let every poflible cafe that can 
happen be examined feparatelv. 

Firft, let us fuppofe that the enemy at F, fig. 80. has The ene- 
continued to protraCt his courfe in line of battle upon themy’sat- 
fame tack, and that the headmoft fhip H, with the three tem P t t0 l 
■next aftern of her, have tacked to windward, and that the f^eftern- 
whole remaining fhips intend to tack the fame way, but in mo J). 
fucceflh n ? is it not evident that F has then left his three by tacking 
fternmoft fhips at I in the power of the fliips at A ; that he his fleet- 
muft alfo leave expofed his fourth and fifth fliip G to ano¬ 
ther attack from another divifion of B at C, which will 
alfo be on equal terms as with his three fternmoft at I; and 
laftly, if he profecutes his intention of fupporting his three 
fliips, he will be obliged to begin a difadvantageous attack 
upon the admiral, with the main body of the fleet lying 
Teady to receive him ? The confequence of all which muft 
be, that he will not only lofe his three fternmoft fliips, bift 
in all probability the fouith and fifth alfo, as at G ; and 
will be forced to begin an attack, and clofe and mix fliip 
with fhip on equal terms ; a fituation which lie at all times, 
wfith the greateft anxiety, hath avoided, and which B with 
equal anxiety has always courted. 

Again, fuppofe that his three fternmoft fhips have been 
attacked, and that he has ordered his fleet to tack all at one 
time, as in fig. 81. The confequences will then be, that 
this movement, having required fome time and fome length 
of courfe, will have produced a confiderable diftance between 
his main body and his three fhips; or, in other words, that 
thefe three fhips, have been deferted ; for it will not be in 
their power to tack with the reft of their friends.. He muft 
alfo, in bringing his fhips’ heads round, expofe the fhips 
nearefthis enemy to be raked by a dreadful cannonade ; be- 
fides running the rifle of having his fleet thrown into a ge¬ 
neral diforder, by many of his fhips miffing flays, veering, 
and running to leeward. Laftly, upon a fuppofition that 
his fhips have all tacked, and none of them miffed flays, (bill 

ire 


(d) This was written during the American war, and before Lord Rodney’s decifive victory on the 12th of April 
1782. That action, as well as the ftill more brilliant one of Lord Howe on the ift of June 1794, we have heard the 
author diftinguifh from thofe battles which, with great propriety, he calls fia-rencounUrs , and do ample juftice to the. feien- 
ttific manoeuvres of both the noble admirals. 
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T he ene¬ 
my’# at¬ 
tempt to 


by veering 
his fleet. 


View of he mull of neceflaty begin the attack, mix his fhips, and 
Mr Clerk’s come to a chffe engagement, as in the former cafe. 

Having fhewn the confequences of an attempt to fuccour 
the three fternmoft (hips by tacking, let us alfo examine 
what may be expected from an attempt to do it by veering 
the fleet. Suppofe the two fleets in the fame pofition as in 
-p; r “hi s fig- 79- that is, the main body of the enemy extended in 
three ftem- *' ne °* battle to leeward, his three fternmoft (hips entangled 
moll Ihips with the fleet B, whofe admiral, with the main body, keeps 
to windward to obferve, with a rigid attention, the motions 
of the enemy. At the fame time fuppofe that the admi¬ 
ral F has ordered his fternmoft fhip G to veer (fig. 82.), 
and afterwards the whole line ; and that he is now running 
upon a contrary tack to leeward, as at H, wifhing to fup- 
port or bring off his three (hips. From infpeftion, it will 
be evident that this attempt may be more dangerous than 
the attempt to windward ; for it will expofe a number of his 
Ihips to a raking fiie while in the a<ft of veering; and the 
fquadron, by getting fo far to leeward, will be unable to 
give the proper fupport to the three Ihips. It will open a 
gap for the fleet of B (who will immediately veer alfo and 
follow him) to break in, as at A, and cut off the three Ihips 
without hope of recovery. And if F (hall ftill perfift in the 
endeavour to recover his three fhips, he will be obliged to 
begin the attack under all the ufual difad vantages. 

Again, upon another fuppofition, that the headmoft fhip 
of the enemy H (fig. 83.), with the four or five next aftern, 
have wore, and are running upon a contrary tack, wifhing, 
as before, to fupport or bring off the three (hip-, the reft of 
the fleet intending to wear alfo, and follow in fucceflion ; it 
is evident that this movement, being more unfeaman-like, 
will be worfe than the laft: It will expofe an additional 
number of (hip-, particularly the laft two, as at G ; and will 
at the fame rime make an opening for the main body of B's 
fleet to fall in and cut off the three (hips,, as in the former 
cafe. 

Again, fliould the enemy F veer and bear away with his 
whole (hips at one and the lame time, it is evident that this 
movement mull have the confequence of a downright flight, 
with the certainty of loling the three fhips. 

From what has been laid, it will appear, that a fleet B, 
keeping connected in a body to windward, may come up 
with and entangle the three fternmoft Ihips of an enemy F, 
extended in line of battle and going off to leeward, and at 
the fame time be able to overawe the remaining main body of 
their fleet; and that, having forced the pofition, the whole 
confequences, as already deferibed, mull follow ; that is, F 
muft lubmit to the lofs of three Ihips. 

What has been hitherto faid proceeds upon a fuppofition 
that the fleet F has kept on his courfe till the fleet B has 
come up with his rear. Let it then be examined what other 
attempts the enemy F can make to avoid c >ming to clofe en- 
l(<1 gagement upon equal terms. 

fuppofe a fleet of Ihips of the enemy (landing on the lar- 
boaid tack to leeward, and going off as before at F, and a 
void the fleet of (hips in a colLdled (late cr pofition to windward, as 
sttackup- at B (fig. 79.) ; and fuppofe that the enemy F, perceiving 
on his rear the fleet B pointing an attack agamft his rear, in place 
aul VCC ™^ of keeping on l)is courfe upon the fame tack, fliould veer, and 
an 1,3 IIIg endeavour to pal's on contrary tacks to leeward (for it will 
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ks to lee- n n he admitted that he can get to windward) ; what will 
ward. then be the effeift ? 

Is it not evident, that the headmoft fhips of F muft be 
forced to leeward by the fleet B obftrufling his line of di- 
rtiftion, or the line of his courfe ; that they muft be for¬ 
ced to begin an attack at any diftance B may choofe ? that 
they may receive fuch damage as will flop their way ? that 
their way being (lopped, will of courfe be an obftru<ftioa to 


the next aftern ; or that thefe fublequent (hips, to prevent 
this flop, muft bear away to leeward of their crippled (hips, 
as at G (fig. 84.), which will not oi ly prevent thefe (hips 
from damaging the headmoft (hips of B, but will give time 
and opportunity to B to bring down his windward (hips to 
fall in either ahead or aftern, that is, to the right or left of his 
headmoft (hips A, and oppofe fhip for fhip of the enemy 
upon equal terms ? But fhould none of the headmoft fhips of 
the fquadron F be crippled, that is, fhould F pafs B without 
reach of cannon (loot, which undoubtedly he will do if he 
can; ftill, while bearing away, he may be forced to fuffer a 
diftant cannonade, fhip with (hip on equal terms, whether 
he veers and gets back upon his former tack, as at G in 
fig. 85. or continues to run before the wind, as at P in fig. 

86. But if F perfifts to pafs on a contrary tack to lee¬ 
ward, and without reach of cannon (hot, it is evident, whe¬ 
ther he put right before the wind, or run off (hip by llup 
as lie beft can, that B muftatfome time or other come up 
with his rear. j6 2 - 

S> far the attack has proceeded with the wind fixed F.iTeet pro-- 
in one and the fame quarter. To make the propriety of c’uced by a 
it the more apparent, it will be neceffary to inquire, What cll .“ n jT 
might be the effedt produced by a change of wind, fliould ^V n 
that take place during the action h For this purpofe, let ai gj V oa . 
the opponent fleets he placed in f~>me one of the prece¬ 
ding pofitions, reprefenting the attack^upon the three (letn* 
mod drips of the enemy, as in fig. 87. ; in which the fleet 
defirous of making the attack is reprefented in four divi- 
fions, as at B, B, B, A, and F the fleet defirous of avoiding 
the attack, at the hazard of abandoning his three fternmoft 
(hips at G. 163 

In the commencement of the attack, let us fuppofe the The wind- 
wind to be N. and the (hips going two points free on the 
larboard tack, or (land E. ; and foon after the commence- an | r c e ^. 
ment let the wind be fuppofed to veer round to the W. ; a ft. ' 
then it is evident, by the difpofition of the two fleets, that 
the fleet F, by fuch a change, will have acquired no advan¬ 
tage whatever ; on the contrary, it will thereby be thrown 
juft fo much the farther to leeward. 164 

Again, if the wind, by taking an oppofite courfe, (hall The wind: 
(hil t ahead and come round by the eaftern quarter- to L,dLfthig by ,• 
the admiral of the fleet F will not have it in his power to 
availhimfelf of this circumftance, provided the commander h c - a d. 
of B, continuing carefully to watch his motions, and feel¬ 
ing the impull'e of the veering wind, (hall (Iretch his fhips, 
as at OO, to the windward of the three Ihips at G, fepara- 
ted from F’s fleet, and at the fame time to the leeward of 
the main body of that fleet. This will be apparent from 
figures 88. and 89. which exhibit the two fleets, after this 
manoeuvre, both on the larboard and (larboard tack. 

Let the wind be fuppofed to veer round gradually from The\ 4 ncf- 
the E. towards the S. and from thence to the W. and then continuing 
quite round the compafs. Then F being fuppofed to have to veur 
gained the wind, it will be in his power to maintain it, and round the 
make a circular courfe to windward of B ; but as he can be con 'l >uli - 
attended all the while by the fleet B, who will cut him off 
to leeward, he never will be able to recover his tares (hips, 
fuppofed to be cut off. This is evident without the illuftra- 
tion of a figure. ... 166 

Laflly, if the wind in changing (hall in one inftarrt (Lift The wind 
in direct oppofition to where it was when the attack began, fhuting in«- 
that is, from r>o;thto fouth ; then and in that cafe, before fl antl y to 
it can be judged whether fetch chmge (hall he favourab’e for _°PP 0 - 
F or not, it ill be neceffiry that the relative iituation of the luc P 0U1<: ” * 
two fleets fhould be determined, fuch as it was when the 
change took place. For example, if the headmoft fhips 
of the fleet F, that is, if his van and centre fhall have fepa- 
ra’.ed at any ccnlidcrable diftance from his rear, and (hall, in 
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Partial confequence of this mode of attack, have advanced to a po- 
fition as reprefented in fig. 90. it is evident that F, though 
v, by this change he fhall have got to windward, will yet not 

be able to avail himfelf of this Teeming advantage, the fleet 
B having it ftiil in their power to cut him off from his three 
Ships, 

On the other hand, if this inftantaneous change of wind, 
in direft opposition, (hall have taken place more early in the 
ndtion, that is, when the pofitions of the two fleets (hall be 
fuch as reprefented in fig. 87. (the fleet B in the pofition 
of four divisions B, B, B, and A, and the enemy in the po¬ 
sitions F and G) ; then F, who before was to leeward, by 
this inftantaneous change of wind from the north to the 
South, having now got tO windward of every divifion of the 
fleet B, is it not evident that it may be prafticable for him 
to carry afllftance to his three (hips at G in the rear, and 
iperhaps even to cut off Some of B’s Ships at A, if they do 
not with all convenient Sjieed bear aWay to put themfelves 
under the protection of their friends B to leeward ? But 
whether F Shall attempt to effeCt this manoeuvre, by veer¬ 
ing his (hips in the line, or, what feems moft eligible, by 
making his Ships tack, as jt is to be prefumed that his three 
Ships, which have been fome time engaged, muft be consider¬ 
ably crippled, and not able to make fumcient fail; while en¬ 
deavouring to bring them off, it Will be difficult for him to 
prevent being drawn into a geheral and clofe engagement, 
which, by the fun pofition, he has all along endeavoured to 
■avoid. 

Chap. III. Of Partial Breeze; of Wind. 

It often happens at fea, that when two Ships are in fight 
of each other, one of them will be failing at a eonliderable 
rate, being favoured with a breeze of wind ; While the other at 
the Same time is lying becalmed, having no other motion than 
""WhatShe receives from the tide or a current, if any, or from 
the l'well of the fea. As this may be the Cafe with refpeCl 
to two advetfe fleets when in fight of each other, that fleet 
which has the advantage of the Wind will evidently ufe every 
poffible method to profecute the advantage that may re- 
fult from it. Thus if the fleet defirous of making the at¬ 
tack be favoured with a breeze of wind, while the other fleet 
at the fame time is lying becalmed, it is evident that the 
commander of this fleet will endeavour to get as near the 
opponent fleet as poffible ; whereas, if the fleet wishing to 
avoid an engagement be favoured with the wind, the other 
lying becalmed, then that fleet will avail themfelves of this 

167 opportunity of making their efcape, 

iTrf ^ the attack upon the three fternmoft Ship's Shall have 
fng favour- commenced before this partial breeze in favour of the fleet 
ed with a purfued has taken place ; then the variety of pofitions in 
partial which the two fleets may be affefted is fo great, and the re- 
breeze after folting confequences fo numerous, that it would be anendlefs 
the attack ta ,q- , c g| ve a feparate defeription of each. In the mean 
u P on 1S time, therefore, as it is imagined nothing in filch inveftiga- 
moft fhips*" t ’ on W >11 be found that can materially affetft the general 
iscommen- iffue ; and Since no breeze whatever can favour the fleet F, 
ced fo as to enable it to fail round and round the fleet B, 

which all the while is fuppofed to be lying becalmed, it will 

168 not be too much to fay-, that this partial breeze in favour of 
OF little ad- the fleet F, taking place after the attack began , although it may 
^vantage. facilitate the efcape of his van and centre, will not avail him 

much in the recovery of the three fhips in his rear —perhaps not 
in any cafe as yet exhibited, excepting this one, where the 
the wind in one inftant had changed in dirCft oppdfitron. 

Now let, as formerly, the attack be commenced before die 
partial breeze in favour of the fleetjpurftfed has taken place, 

t 
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but that the wind has inflantaneoufly Shifted in direct op- Partial 
pofition; then, even in this cafe, the fame breeze which freezes of 
would favour F (fig. 87.) in the attempt to bring off his _ VVm (l _ 

three Ships, Would at the fame time favour the efcape of the 169 

Ships of B at A, as formerly deferibed. That this partial The wind 
breeze would require to be of considerable duration, other- * n - 
wife F, in thus attempting to bring off his three Ships, crip- 
pled as they will be, muft hazard a general engagement, in reftoppofi- 
like manner as already deferibed. tion. 

Mr Clerk employs a fedtion of his book to Show the pro- r 7 ° 

priety of his propofed attack from windward, in places where forae 

the hoftile fleets are liable to encounter winds blowing in con- thodsofas- 
trary directions at the fame inftant; but as this is a cafe tac k, 
which does not furely often happen, we (hall refer our read¬ 
ers to the work itfelf, and conclude this article with fome 
other methods of attack, which have fuggefted as improve¬ 
ments of that which is commonly followed. 

ift, It has been propofed that the attack Should be made 
With the greater part bearing down before the wind upon 
the fix fternmoft Ships of the enemy. It is, however, evi¬ 
dent, that fhips by making the attack in this manner muft 
be expofed, without a poffibiliiy of return, to as many broad* 
fides from each of thefe fix Ships as can be got ready du¬ 
ring a courfe of two miles. Hence, as the Ships making 
the attack will affuredly be difabled before they can have it 
in their power to hurt the enemy, this mode of attack can¬ 
not be proper. 

2d, It has alfo been imagined, that fome part of the force 
clrofen to make the attack Should be fent to leeward as well 
as to windward of the three Ships determined to be attack¬ 
ed. But the danger fuppofed, of Shot pafling over the ene¬ 
my’s Ships, and Sinking thofe of friends, may be an objec¬ 
tion to this mode. 

3d, Others have been of opinion, that the headmoft Ship 
cholen to make the attack Should come clofe’ up along fide 
of the fternmoft of the enemy, and having delivered her fire, 
puSh along the line as far as poffible, which may be fuppo¬ 
fed to be the fixth Ship of the enemy ? and as it is evident 
that this firft Ship may have received fix broadfides, that is, 
a broadfide from every one of the fix Ships of the enemy 
during her courfe in pafling them, it has been thought pof¬ 
fible that the other five fhips, by following clofe after her, 
may attain their Stations, each abroad of her oppofite, with¬ 
out having received a greater number of broadfides than 
they have had it in their power to return; and therefore 
that by this mode the number of fhips to be attacked will 
be determined j For as many fhips as the leading Ship will 
be able to reach, as many will the attacking fleet be able to 
carry. 

4th, Again, let it be fuppofed, as in the former cafe, that 
the fleet making the attack has been brought up to adtion 
in a collefted manner, but fubdivided only fo far as the Service 
may require, and that the leeward divifion Shall be more partV 
cularly deftined for the immediate attack, while, at the fame 
time, the body of the fleet keeping to windward Shall be 
fuppofed attentive to give the neceflary fapport where re¬ 
quired ; then let it be fuppofed, that the headmoft (hip 
making the attack having been foon crippled, fhall not have 
been able to pufh farther than the third or fourth Ship of 
the enemy’s line—fis it ndt eafy to conceive, it is aSked, that 
fome one or more of the fhips to windward, attentive to flip* 
port and fiipply her place, may bear down on the fourth 
Ship of the enemy, under cover of the fmoke, throw in her 
fire, and puSh on to the fifth or fixth Sh : p, ot perhaps far¬ 
ther ; and that fo far as this frefh Ship, or a Second SreSli 
Ship, may be able to pufh, fo many Ships of the enemy may 
be expedted to be carried-? -For whatever fhips of the enemy 

can 
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Chap. V. N a v a l T 

Partial can be got abreaft of, at a proper diftance, may be drilled, 
Breezes of an( [ therefore commanded, by the numerous fiefh iliips kept to 
^Wmd^ windward for this puipofe. 

In all thefe various methods of attack, the fleet making 
the attack is fuppofed to fail fafter than the other, or at lealt 
to come up with it ; and that fo loon as die lhips are enga¬ 
ged, their velocity will ccnfequently be diminilhed. That be¬ 
ing pvemifed, a more proper mode of attack than any of the 
preceding will perhaps be as lollows : 

rth, 'His fit It or headmoft of the fhips intended to make 
the attack is to range alongfide of the enemy, and ptcfetve 
that ftation. The fecond fh p is to make all pefTIble fail 
to luff up and pafs the firft ilflp, which is now fuppofed to 
be engaged, and get alongfide of the latl but one of the 
enemy, which ftie is to engage. In like manner, the third 
of the attacking lhips is to get alongfide of the Tall but two 
of the enemy, whom flie is to engage ; and if it be deemed 
expedient, the fourth, &c. ihip may be engaged. It is, 
however, evident that this method can only be praftiled 
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when the wind is brific, and that a calm, in confequence or Partial 
a vigorous cannonade, may render the attack upon more Er ^e*°£ 
than three or four of the enemy’s fhips impofitble. 

In all the different attacks upon the rear, it has by feme 
been thought a great cbjtft, if practicable, to throw a t a¬ 
king fire into the rear of an enemy’s line < f battle, hy lhips 
detached for that purpofe. For if foot, ns has been f.iid, 
can take effect at a diftance of two miles, from this pofition 
it will furely reach the fixt’n fliip, if the enemy’s line (hall 
be fotmed at two cable’s length afinider ; and if formed at 
one cable’s length afunder, it may reach and may cripple the. 
twelfth fliip. 

We have now given a cuifory view of Naval Taftics in 
its ptefent improved Hate ; and fhall take leave of the fob- 
je< 5 t, with earneflly recommending to our nautical readers 
Mr Clerk’s Fifty, which, if allowance be made for the au¬ 
thor’s peculiarity of ftyle, will furely meet the approbation 
of every officer who willies to fee the practice of naval war 
founded on principles of fcience. 


T£N 

Tadcaftcr TADCASTER, a town in the Weft Riding of York- 
11 (hire, noted for the great plenty of limeftone dug up near it; 

Txnia. and for being one of the firft places in which a building was 
kX " v ’'' w ' erefted for Sunday fchools. It is nine miles from York, and 
188 from London. 

TADMOR. See Palmyra. 

TADPOLE, a young frog before it has difengaged it- 
felf from the membranes that envelope it in its firft ftage of 
life. 

TjENIA, in zoology ; a genus of animals belonging to 
tbe clafs of vermes, and order of intejlwa. The body is 
long, deprefied, and jointed like a chain, and contains a 
mouth and vifeera in each joint. According to Gmelin, 
there are 92 fpecies ; all which inhabit tbe inteftines of va¬ 
rious animals, particularly of quadrupeds. 

Seven fpecies of taenia are peculiar to man. 1. The r if- 
ceralis, which is inclofed in a veficle, broad in the fore-pai t, 
and pointed in the hinder part, inhabits the liver, the pla¬ 
centa uterina, and the lack which contains the fuperfluous 
fluid of dropfical perfonr. 2. The cellulofic, which is inclo¬ 
fed in a cartilaginous veficle, inhabits the cellular fubftance 
of the mufcles ; is about an inch long, half an inch broad, 
and one-fourth of an inch thick, and is very tenacious of 
life. 3. The dentata, has a pointed head ; the large joints 
are (freaked tranfverfely, and the fmall joints are all dilated ; 
the ofculum or opening in the middle of both margins is 
fomewhat raifed. It is narrow, 10 or 12 feet long, and 
broad in the fore-parts ; its ovaria are not vifible to the na¬ 
ked eye ; and the head underneath refembles a heart in 
fiiape. It inhabits the inteftinei. 4. The lata, is white, 
v.ith joints very fhort and knotty in the middle; the of¬ 
culum is folitary. It is from 18 to 120 ieetlong ; its joints 
are ftreaked tranfverfely ; its ovaria are difpofed like the pe¬ 
tals of a rofe. 5. The vulgaris, or common tape-worm, has 
two lateral mouths in each joint ; it attaches irfelf fo firmly 
to the inteftines, that it can fcarcely be removed by the 
moft violent medicines ; it is flender, and has the appearance 
of being membranaceous; it is fomewhat pellucid, from 10 
to 16 feet long, and about four and an half lines broad at 
one end. 6. The itvtt which chiefly inhabits the liver of 
the trout, but is alfo to be found in the inteftines of tj*e hu¬ 
man fpecies. 7. The folium, has a marginal mouth, one on 
each joint. 

The ftrudhire and phyfiology of the taenia is curious, and 
it may be amufing as well as inftrutftive to conlider it with 
more attention. As the txnia is often the occafion of dif- 
Vol. XVIIT. 
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eafe, we may be apt to confider it not only as r.ff’efr, but y^n'et. 
even as naturally hurtful ; but it is impoflibie to fuppofe that 
the Benevolent Father of mankind created a fpecies of ani¬ 
mals folely for the purpofe of producing difeafe. The crea¬ 
tion of the taenia is rather a ftriking inftar.ee of that rule 
which the Deity feems to have laid down to himfelf, to 
leave no place deftitute of living creatures where they could 
multiply their fpecies. He has therefore not only covered 
the earth with animals, but the furface of animals witli other 
animals ; and has even peopled fuch of their internal parts 
as could fupply nourifhment without difadvantage. Per¬ 
haps therefore a certain proportion of thefe animals is con¬ 
ducive to health, juft as a certain proportion of different 
fluids is fo, tho’ an exceffive increafe always produces difeafe. 

For there is in almoll every different fpecies of quadrupeds 
a different fpecies of txnia, which is a lull proof that thefe 
worms have their ftrufture and fituation determined with as 
much attention and (kill as any fpecies of animals whatever. 

It is alfo a very curious fafl, that thofe fpecies of txnia 
which are peculiar to the human race are alfo peculiar to 
particular countries. Thus the vulgaris is moll common, 
in Sweden, the lata in Switzerland and Ruffia, and the foli¬ 
um in Great Britain, Saxony, and Holland. 

The txnia appears deftined to feed upon fuch juices of 
animals as are already animalized, and is therefore moft 
commonly found in the alimentary canal, and in the up- 
I er part, where there is the greateft abundance of chyle ; 
for chyle feems to be the natural fond of the txnia. As 
it is thus fupported by fond which is already digefted, 
it is deftitute of the complicated organs of digeftion. The 
txnia folium which is moft frequent in this country, it may 
be proper to deferibe more particularly : 

It is from 3 to 30 feet long, fome fay Co feet. It is 
compofed of a head, in which is a month adapted to drink 
up fluids, and an apparatus for giving the head a fixed fitu¬ 
ation. The body is compofed of a great number of cliftinA 
pieces articulated together, each joint having an organ 
whereby it attaches itfelf to the neighbouring part of the 
inner coat of the intelline. The joints neareft the head are 
always fmall, and they become gradually enlarged as they 
are farther removed from it; but towards tbe tail a few of 
the lad joints again become diminished in fize The extre¬ 
mity of tile body is terminated by a fmall fcmicircular joint, 
which has no opening in it. 

The head of this animal is compofed of the fame kind of 
materials as the other parts of its body ; it has a rounded 

P p open 
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T.tiuu. opening at its extremity, which is confidered to be its 
mouth. See Plate DI. fig. i, 2. This opening is con¬ 
i'nued by a fhort du£t into two canals; thefe canals pafs 
round every joint of the animal’s body, and convey the ali¬ 
ment (fig. 3.). Surrounding the opening of the mouth 
are placed a number of projefting radii, which are of a fi¬ 
brous texture, vvhofe dire&ion i3 longitudinal. Thefe radii 
appear to ferve the purpofe of tentacula for fixing the ori¬ 
fice of the mouth, as well as that of mufcles to expand the 
cavity of the mouth, from their being inferted along the 
brim of that opening: (See fig. 1.) After the rounded 
extremity or head has been narrowed into the neck, as is 
reprefented in fig. 2. the lower part becomes flatted, and 
has two fina’l tubercles placed upon each flatted fide ; the 
tubercles are concave in themiddle, and appear deftined to 
ferve the purpofe of fuckers for attaching the head more ef¬ 
fectually. The internal ftrudure of the joints compofing 
the body of this animal is partly vafcular and partly cellu¬ 
lar ; the fubftance itfelf is white, and fomewhat refembles in 
its texture the coagulated lymph of the human blood. The 
alimentary canal pafies along each fide of the animal, fend¬ 
ing a crofs canal over the bottom of each joint, which con¬ 
nects the two lateral canals together. See fig. 3. 

Mr Carlifie, who gives the bed account of the ftruCture 
and economy of the taenia which we have feen, injected 
with a coloured fize by a fingle pufh, with a fmall fyringe 
thee feet in length of thefe canals, in the direction from 
the mouth downwards. He tried the injection the con¬ 
trary way, but it feemed to be flopped by valves. The 
alimentary canal is impervious at the extreme joint, where 
it terminates without any opening analogous to an anus. 
Each joint has a -vafcular joint occupying the middle 
part, which is compofed of a longitudinal canal, from which 
a great number of lateral canals branch off at right angles. 
Thefe canals contain a fluid like milk. 

The tsenia feems to be one of the fimpleft vafcular ani¬ 
mals in nature. The way in which it is nourifhed is Angu¬ 
lar ; the food being taken in by the mouth, paffes into the 
alimentary canal, and is thus made to vifit in a general 
way the different parts of the animal. As it has no excreto¬ 
ry duCls, it would appear that the whole of its alimentary 
fluid is fit for nourifliment; the decayed parts probably 
diffolve into a fluid which tranfudes through the lkin, which 
is extremely porous. 

This animal has nothing refembling a brain or nerves, and 
feems to have no organs of fenfe but that of touch. It is 
moft probably propagated by ova, which may eafily pafs 
along the circulating veffels of other animals. We cannot 
(Uherwife explain the'phenomena of worms being found in 
the eggs of fowls, and in the inteflines of a foetus before 
birth, except by fuppofing their ova to have palled through 
the circulating veffels of the mother, and by this means been 
conveyed to the foetus. 

The chance of an ovum being placed in a fituation where 
it will be hatched, and the young find convenient fubfift- 
ence, muft be very fmall; hence the neceffityfor their being 
very prolific. -If they had the fame powers of being pro¬ 
lific which they now have, and their ova were afterwards 
very readily hatched, then the multiplication of thefe animals 
would be immenfe, and become a nuifance to the other parts 
of the creation. 

Another mode of increafe allowed to ttsnia (if we may 
call it incre. f:) is by an addition to the number of their 
joint*. If we confider the individual joints as dillindt be- 
inps, it is fo ; and when we refledt upon the power of gene¬ 
ration given to each joint, it makes this conjedlure the more 
probable. We can hardly fuppofe that an ovum of a tsenia, 
which at its full growth is 30 feet long, and compofed of 


400 joints, contained a young taenia compofed of this num- Tania 
ber of pieces ; but we have feen young taenia not half a foot II 
long, and not poffeffed of 50 joints, which ftill were entire Tagetct, 
worms. We have alfo many reafons to believe, that when a 
part ot this animal is broken off irom the reft, it is capable 
of forming a head for itfelf, and becomes an independent 
being. The Ample conftrudtion of the head makes its rege¬ 
neration a much moie eafy operation than that of the tails 
and feet of lizards, which are compofed of bones and com¬ 
plicated veffels ; but this laft operation has been proved 
by the experiments of Spallanzani and many other natural- 
ills. 

When inteftinal worms produce a difeafed ftate of the 
animal’s body which they inhabit, various remedies are advi- 
fed for removing them ; many of which are intffeftual, and 
others very injurious by the violence of their opera'ion. 

Draftic purges feem to operate upon tsenia, partly by irri¬ 
tating the external furface of their bodies, fo as to make 
them quit their holds, and partly by the violent contraffions 
produced in the inteftine, which may fometimes divide the 
bodies of tsenia, and even kill them by bruifing. Mr Car- 
lifle propofes the trial of a Ample remedy, which (« priori) 
promifes to be fuccefsful; namely, fmall Ihocks of electricity 
paffed frequently through the regions of the abdomen ; the 
lives of the lower orders of animals feeming to be eafily de- 
ftroyed by fuch (hocks of electricity as do not injure the lar¬ 
ger and more perfeft animals. 

Plate DI. fig. 1. fhows the head of the taenia magnified ; 
the mouth is in the middle of the circular plane, where 
the body becomes flatted and broad; there are two hollow 
tubercles reprefented by the two dark-fhaded fpots. Fig. 2. 
is the fame head, of its natural bignefs, and which belonged 
to a taenia 20 feet in length. Fig. 3. (hows the alimentary 
canals, in a portion of the fame taenia, of their natural big¬ 
nefs. The dark-fhaded undulating lines are the alimentary 
canals, which are feen to their full extent in this portion of 
the worm. Fig. 4. fhows the middle fyftem of veffels, in. 
two joints, whic.i are reprefented by the dark lines. Fig. 5. 
fhows two joints, from one fide of which a flip was torn 
down to fhow the veffels underneath, and alfo the direction 
of the fibres in the flip, which are accumulated into little 
fafciculi like mufcular fibres. Fig. 6. exhibits three joints, 
having the duCts leading from the 1 iteral ofcula irjeCted; 
the dark tranfverfe lines leading from each offulum fhow 
the fize, direction, and extent of thefe dufts. Fig. 7. fhows 
the edge of two joints turned forwards, and the appearance 
of the ofcula in this point of view. Fig. 8. represents the 
whole of thefe canals in their relative ft; nations. 

For a more complete account of the ttgnia, we muft refer 
to Mr Carlifle’s ingenious paper in the Linnxan TranfaCtions. 

TAFFETY or taffeta, in commerce, a fine fmooth 
filken fluff, remarkably gloffy. There are taffeties of all co¬ 
lours, fome plain, and others ftriped with gold, filver, &c. 
others chequered, others flowered, &c. according to the 
fancy of the workmen. 

TAGARA, a city of ancient India, the metropolis of a 
large diftriff called Ariaca, which comprehended thegreateft 
part of the Subah of Aurangabad, and the fouthern part of 
Concan. Arrian fays, that it was fuuated about ten days 
journey to the eaftward of Pultanah ; which, according to 
the rate of travelling in that country with loaded carts, 
might be about 100 Britifh miles. This fixes its fituation 
at Deoghir, a place of great antiquity, and famous through 
all India on account of the pagodas of Eloufa. It is now 
called Doukt-abad. 

TAGETES, marygold, in botany : A genus of plants 
belonging to the clafs of fyngenefta , and order of polygamia 
Jupcrjhta; and in the natural fyftem ranging under the 49th 

order* 
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Tagtt e» order, Compofita. The receptacle is naked; the pappus 
11 con fills of ti»e eredt awns or beards ; the calyx is mono- 

Tad. phyllous, qu : nquedeniate, and tubular; aod there are four 
perAftent florets of the ray. There are three fpecies, the 
patula, ere£la, and minuta ; of which the two firfl have been 
cultivated in the Britifh gardens, at leult Ance the year 1596, 
for it is mentioned in Gerard’s Herbal, which was publilhed 
that year. They are both natives of Mexico. 

The erefla, or African marygold, has a flem fubdivided 
and fpreadiiig, and has formed itielf into a great many va¬ 
rieties : 1. Pale yellow, or brirnltone colour, with tingle, 
double, and iifl lous flowers. 2. Deep yellow, with Angle, 
double, and fiftulous flowers. 3. Orange-col ured, with 
Angle, double, and fiftulous flowers. 4. Middling African, 
with orange-coloured flowers. 5. Sweet-fcented African. 
Thefe are ail very fubjeift to vary ; fo that uiilefs the feeds 
are very carefully faved from the fineft flowers, they are apt 
to degenerate: nor fhould the fame feeds be too long 
fown in the fame garden, for the fame reafon; there¬ 
fore, thofe who are deflrous to have thefe flowers in per- 
feiftion fhould exchange their feeds with fome perfon of 
integrity at a diftance, where the foil is of a different nature, 
at leaft every other year. If this is done, the varieties may 
be continued in perfection. This plant is fo well known as 
to need no defeription. It flowers from the beginning of 
July till the froft puts a flop to it. 

Th patula has a Ample eieift flem, and the peduncles 
are fcaly and multiflorous. 

It has been long in the Britifh gardens, where it is di- 
ftinguilhed from the fit ft by the title of French marygold. 
Of tins Gere are feveral varieties, fome of which have much 
larger floweis than others, and their colour varies greatly: 
there are fome which are beautifully variegated, and others 
quite plain ; but as thefe are ( accidents arding from culture, 
fo they do not merit farther diftindtion ; for we have always 
found that feeds faved from the moll beautiful flowers will 
degenerate, efpecially if they ate fown in the fame gar¬ 
den for two or three years together, without changing the 
feed. 

Thefe plants have a ftrong difagrecable feent, efpecially 
when handled ; for which reafon they are not fo greatly 
efteemed foi planting near habitations : but the flowers of 
the fweet-feented fort being more agreeable, are generally 
preferred, efpecially for planting in fm-ill gardens. 

TAGUS, the largell river of Spain ; which, taking its 
rife on the conflnes of Arragon, runs fouth-weft through the 
provinces of New Caftile and Eftremadura ; and parting by 
the cities of Aranjuez, Toledo, and Alcantara, and then 
crofting Portugal, forms the harbour of JLifboo, at which city 
it is about three miles over ; and about eight or ten miles 
below this it falls into the Atlantic ocean. 

TAHOEREWA, one of the Sandwich ifland-. It is 
fmall, deftitute of wood, and its foil Tandy and unfa tile. It 
is fituated in north latitude 20° 38', in eaft longitude 203° 
27'. See Cook's Difccverics, vol. v. n° 88. and S.-ikdoich- 
ljlar.ds, 

TAHOORA, one of the Sandwich iflands in the South 
Sea. It is uninhabited, and lies in no: th latitude 21 0 43', 
and in eaft longitude 199 0 36'. See S.iXDinai-//lands. 

TAJACU, or Peccarv, in '/.Oology, a l’peeies of hog. 
See Sus. 

TAI-ouan, the Chinefe name of the ifland of Formofa. 
See Formosa. —Tai-ouan is alfo the name of the capital of 
tile ifland. 

TAIL, the train of a beafl, bird, or fifh ; which in land 
animals ferves to drive away flies, &c. and in birds and Allies 
to direift their courfe, and aftift them in afeending or de- 
fcending in the air or water. 


Tail, or teE-tail, in law, is a conditional eftaie or ._e, 
oppefed to feejtmpl-. See Fee. 

A conditional fee, at the common law, was a ! ce refrain¬ 
ed to fome particular heirs excluAve of others : as to ti e 
heirs of a man’s bodv, by which oi ly his lit: 11 d.iahJ .its 
were admitted, in excluAon of collate a! ncirs ; or to the 
heirs male of his body, in excluAon b ull of coil literals and 
lineal females alfo. It was called a cwdi.hn df e, by rc.-f at 
of the condition exprefled or implied in the diuiati'-n of 
it, that if the donee died without fuch particular lid:-, the 
land Ihould revert to the donor. For this was a condition 
annexed by law to all grants whatfoever, that on faiiuie 
of the heirs fpeciAed in the grant, tire grant fhould be ac 
an end, and the land return to its ancient proprietor. Such 
conditional tees were ftridly agreeable to the nature of 
feuds when they Arft ceafed to Le mere eftates of life, 
and were not yet arrived to be abfolute eftates in fee- 
Ample. 

With regard to the condition annexed to thefe fees by 
tile common law, it was held, that fuch a gift (to a man and 
the heirs of his body) was a gift upon condition that it 
fhould revert to the donor if the donee had no heirs of his 
body; but if he had, it fhould then remain to the donee. 
They, therefore called it a fecfimple ow condition that he had 
Hue. Now we rr.ufl obferve, that when any condition is 
performed, it is thenceforth entirely gene ; and the thing to 
which it was before annexed becomes abfolute and wholly 
unconditional. So that as foon as the grantee had any Hue 
born, his eflate was fuppofed to become abfolute by the per¬ 
formance of the condition ; at leaft for thefe tbiee purpoies : 
1. To enable the tenant to alienate the land, and thereby to 
bar not only his own Hue, but alfo the donor, of his interefl 
in the reverAon. 2. To fubjeift him to forfeit it for tre.ifon: 
which he could not do till Hue born longer than for his own 
life, left thereby the inheritance of the Hue and reverAon of 
the donor might have been defeated. 3. To empower him 
to charge the land with rents, commons, and ceitain other 
encumbrances, fo as to bind his Hue. And this was thought 
the more reafonable, becaufe, by the birth of Hue, tie pof- 
Ability of the donor’s reverAon was rendered more diftant 
and precarious : and his interefl Teems to have been the only- 
one which the law, as it then flood, was folicitous to protcift, 
without much regard to the right of fuccefllon intended to 
be veiled in the Hue. Howevei, if the tenant did not in 
ft<ft alienate ti e land, the courfe of defeent was not altered by 
this perform nice of’ the condition : for if the Hue had af¬ 
terwards died, and then the tenant or original grantee had 
died, without making any alienation, the land, by the terms 
ot the donation, could defeend to none but the heirs of his 
body ; and therefore, in default of tbem,muft have reverted 
to the donor. For wife!) reafon, in order to fubjeift the 
lands to the ordinary courfe of defeent, the donees of thefe 
conditional lee-Arnpics took care to alienate as Toon as they 
had performed the condition by having Hue ; and afterwards 
repurchased the land , which gave them a fee-Ample abf" >- 
lute, that would defccnd to the heirs general, acco.ding 1 > 
the courfe of the common law. And thus flood the old 
law with regard to conditional fees : which things, fays Sir 
Edward Coke, though they feem ancient, are yet neccli ivv 
to be known, as well for the declaring how the common law 
flood in inch cafes, as for the fake of annuities, and fuel 1- 
lii.e inheritances, as are not within the llatutes of entail, and 
therefore remain as the common law. The inconvenience.-, 
which attended thefe limited and fettered inheritances were 
probably what induced the judges to give way to this labile 
Andie (for fuch it undoubtedly was), in older to i hoi ten 
the duration of thefe conditional eftates. But, on the other 
hand, the nobility, who were willing to perpetuate their 
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polkfilons i.i then own families, to put a flop to this prac- herit but fuch fpecial iffue as is engendered between them Tail- 

tice, procured the ftatute of Weftminfter the fecond (com- two ; not fuch as the hufband may have by another wife; 

monly calk J the ftatute de a.,.is conditio nalibus) to be made ; and therefore it is called fpecial tail. And here we may ob- 
v.hich paid a greater regard to the private will and inten- ferve, that the words of inheritance (to him and his heirs) 
lions of the donor, than to the propriety of fuch intentions, give him an eftate in fee ; but they being heirs to be by him 
or any public confederations whatloever. This ftatute re- begotten, this makes it a fee-tail ; and the perfon being alfo 
vived in fome fort the ancient feodal reftrai.nts which were limited, on whom fuch heirs fhall be begotten (viz. Mary his 
oiiginally laid on alienations, by enabling, that from thence- prelent wife), this makes it a fee-tail fpecial. 
forth the will of the donor be obferved ; and that the tene- Eftates in general and fpecial tail are farther diverfified 
inents fo given (to a man and the heirs of his body) ihould, by the diftinbtion of fexes in fuc.h entails; for both of them 
at all events go to the iffue, if there were any; or if none, may either be in tail male or tail female. As if lands be 
fhould revert to the donor. given to a man, and his heirs-male of his body begotten, 

Upon the conftruction of this act of parliament, the this is an eftate in tail male general; but if to a man, and 

judges determined that the donee had no longer a condi- the heirs female of his body on his prefent wife begotten, 
tional fee fimple, which, became abfolute and at h : s own dif- this is an eftate in tail female fpecial. And in cafe of an 
pofal the inftant any iffue was born ; but they divided the entail male, the heirs female fhall never inherit, nor anyde- 
eftate into two parts, leaving in the donee a new kind of rived from them ; nor, e converfo, the heirs-male in cafe of 
particular eftate, which they denominated a fee-tail; and a gift in tail female. Thus, if the donee in tail male hath 
veiling in the donor the ultimate fee-fimple of the land, ex- a daughter, who dies leaving a fon, fuch grandfon in this 
pcdlant on the failure of iffue ; which expectant eftate is cafe cannot inherit the eftate-tail ; for he cannot deduce his 
what we now call a reverfton. And hence it is that Tittle- defeent wholly by heirs-maie. And as the heir-male mull con- 
ton tells us, that tenant in fee-tail is by virtue of the ftatute vey his defeent wholly by males, fo muft the heir-female 
of Wellminfter the fecond. The expreffion fee-tail, or feo- wholly by females. And therefore if a man hath two eftates- 
d'tm talliatum, was borrowed from the feudifts (fee Crag, tail, the one in tail male and the other in tail female, and he 
l. s. t. 10. § 24, 25.), among whom it figfiified any mutilated hath iffue a daughter, which daughter hath iffue a fon ; this 
or truncated inheritance, from which the heirs-general were grandfon can fucceed to neither of the eftates, for he cannot 
cut off ; being derived from the barbarous verb taliarc, to convey his defeent wholly ei> her in the male or female line, 
cut ; from which the French tailler and the Italian tagliare As, the word heirs is neceffary to create a fee, fo, in far- 
are formed, (Spelm. Glof. 531.). ther imitation of the ftridtnefs of the feodal donation, the 

Having thus fhown the original of eftates-tail, we now word body, or fome other words of procreation, are neceffary 
proceed to confider what things may or may not be entailed to make it a fee-tail, and a.certain to what heirs in particu- 
under the' ftatute de donis, Tenements is the only word lar the fee is limited. If, therefore, either the words of 
ufed in the ftatute : and this Sir Edward Coke expounds to inheritance or words of procreation be omitted, albeit the 
comprehend all corporeal hereditaments whatfoever; and alfo others are inferted in the grant, this will not make an eftate- 
all incorporeal hereditaments which favour of the realty, that tail. As if the grant be to a man and the iffue of his body, 
is, which iffue out of corporeal ones, or which concern or to a man and his feed, to a man and his childien or offspring ; 
are annexed to or may be exercifed within the fame ; as all thefe are only eftates for life, there wanting the words 
rents, eftovers, commons, and the like. Alfo offices and of inheritance, “ his heirs.” So, on the other hand, a gift 
dignities, which concern lands, or have relation to fixed and to a man, and his heirs male or female, is an eftate in fee- 
certain places, may be entailed. But mere perfonal chattels, fimple and not in fee-tail ; for there are no words to aicet - 
which favour not at all of the reality, cannot be entailed, tain the body out of which they fhall iffue. Indeed, in laft 
Neither can an office, which merely relates to fuch perfonal wills and teftaments, wherein greater indulgence is allowed, 
chattels ; nor an annuity, which charges only the perfon, an eftate-tail may be created by a devife to a man and his 
and not the lands of the granter. Butin thefe laft, if grant- feed, or to a man and his heirs-male, or by other irregular 
ed to a man and the heirs of his body, the grantee hath ftill modes of expreffion. 

a fee conditional at common law as before the ftatute, and There is ftill another fpecies of entailed eftates, now indeed 
by his alienation may bar the heir or reverftoner. An eftate grown out of life, yet ftill capable of fubhiiing tn law ; which 
to a man and his heirs for another’s life cannot be entailed ; are eftates in Itbero maritagio, or Frankmarriage. See. 
for this is ftridtly no eftate of inheritance, and therefore not that article. 

within the ftatute de donis. Neither can a copyhold eftate TJie incidents to a tenancy in tail, under the ftatute 
be entailed by virtue of the ftatuie ; for that would tend to Weftminfter 2. are chiefly thefe: 1. That a tenant in tail 
encroach upon and re drain the will of the lord : but, by the may commit wafte on the eftate tail, by felling timber, pul- 
fpecial cuftom of the manor, a copyhold may be limited to ling down houfes, or the like, without being impeached or 
the heirs of the body; for here the cuftom afeertains and called to account for the time. 2. T.ha’t the wife of the 
interprets the lord’s will. tenant in tail fit all have her dower, or thirds, of the eftate- 

T As to the feveral fpecies of eftates-tail, and how they are tail. 3 , That the hufband of a female tenant in tail may 
refpeffively created; they are either general, or fpecial. be tenant by the curtefy of the eftate-tail. 4. I hat an 
Tail-general is where lands and tenaments are given to one, eftate-tail may be barred, or deftroyed, by a fine, by a com- 
-nd the heirs of his body begotten: which is called tail- mon recovery, or by lineal warranty defending with affets. 
snera!; becaufe, how often foever fuch donee in tail be to the heir. See Assets. 
married, his iffue in general, by all and every fuch marriage, Thus much for the nature of eftates-tail: the eftablifh- 
is, in fucceffive order, capable of inheriting the eftate-tail ment of which family-law (as it is properly ftyled by Pi- 
performam dor.i. Tenant in tail-fpecial is where the gif: is gott) occafioned infinite difficulties and difputes. Children 
reftrained to certain heirs of the donee’s body, and does not grew difobedient when tney knew they could not be fet 
go to all of them in geftiial. And this may happen feveral alide : farmers were oufled of their leafes made by tenants 
ways. We fhall inftance in only one ; as where lands and in tail; for if fuch leafes had been valid, then, under co¬ 
tenements are given to a man and the heirs of his body, on lour of long leales, the iffue might have been virtually dift 

Miry his now wife to be begotten. Here no iffue can in- inherited: creditors were defrauded of their debts; for, if 

a tenant 
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a tenant in tail could have charged his eftate with their 
payment, he might alfo have defeated his iiTue, by mortga¬ 
ging it for as much as it was worth : innumerable latent en¬ 
tails were produced to deprive purchafers of the lands they 
had fairly bought; of fuits in confequencc of which, our 
ancient books are full : and treafons were encouraged, as 
eftates-tail were not liable to forfeiture longer than for the 
tenant’s life. So that they were juftly branded as the fource 
of new contentions and mifehiefs unknown to the common 
law ; and almolt univerfally conlidered as the common grie¬ 
vance of the realm. But as the nobility were always fond 
of this llatute, becaufe it preferred their family-eftates from 
forfeiture, there was little hope of procuring a repeal by the 
legiflature; and therefore, by the connivance of an active 
and politic prince, a method was devifed to evade it. 

About 200 years intervened between the making of the 
ftatute de c'onis, and the application of common recoveries 
to this intent, in the 12th year of Edward IV.; which 
were then openly declared by the judges to be a fufficient 
bar of an eftate-tail. For though the courts had, fo long 
before as the reign of Edward III. very frequently hinted 
their opinion that a bar might be effefted upon thel'e prin¬ 
ciples, yet it was never earned into execution ; till Edward 
IV. observing (in the difputes between the lionfes of York 
and Lancafter) how little efFeft attainders for treafon had 
on families whofe eftates were protected by the fanctuary of 
entails, gave his countenance to this proceeding, and fuf- 
fered Taltarum’s cafe to be brought before the court : 
wherein, in confequence of the principles then laid down, it 
was in efFeft determined, that a common recovery fuifered 
by tenant in tail Ihould be an effectual deftruftion thereof. 
Thefe common recoveries are fictitious proceedings, intro¬ 
duced by a kind of pia fraus, to elude the llatute de donis, 
which was found fo intolerably mifehievous, and which yet 
one branch of the legiflature would not then confent to repeal: 
and that thefe recoveries, however clandeftinely begun, are 
now become by long ufe and acquiefcence a mod common 
aflurance of lands ; and are looked upon as the legal mode 
of conveyance, by which a tenant in tail may difpole of his 
lands anil tenements : fo that no court will fuffer them to 
he fhaken or refledled on, and even adts of Parliament have 
by a kde-wind countenanced and ellablilh d them. 

This expedient having greatly abridged ellates-tail with 
regard to their duration, others were foon invented to flrip 
them of other privileges. The next that was attacked was 
their freedom from forfeitures for treafon. For, notwith- 
ftanding the large advances made by recoveries, in tire com- 
pafs of about thereicore years, towards ui.lettering thefe in¬ 
heritances, and thereby fubjedting the lands to forfeiture, 
the rapacious prince then reigning, finding them frequent¬ 
ly refettled in a fimilar manner to fuic the convenience of 
familie:, had addrefs enough to procure a llatute, whereby 
all ellates of inheritance (under which general words ellates- 
tail were covertly included) are declared to be forfeited to 
the king upon any conviction of high-treafi n. 

The next attack which they fuffered, in order of time, 
was by the itatute 32 Hen. VIII. c. 28. whereby certain 
leafes made by tenants in tail, which do not tend to the 
prejudice of the iffue, were allowed to be good in law, and 
to bind the iffue in tail. But they received a more violent 
blow in the fame feflion of parliament, by the conftruftion 
put upon the (latiite cf fin^s, by the ftatute 32 Hen. VIII. 
c. 36. which declares a fine duly levied by tenant in tail to 
be a complete bar to him and his heirs, and all other perfons 
claiming under fuch entail. This was evidently agreeable 
to the intention of Henry VII. whofe policy it was (be¬ 
fore common recoveries had obtained their full ftrength and 
authority) to lay the road as open as poflible to the aliena¬ 


tion cf landed property, in order to weaken the overgrown 
power cf liis nobles. "But as they, from the oppoiite tea- 
ferns, were not eafily bn u.*ht to confent to fuch a provi- 
fion, it was therefore couched, in his aft, under covert and 
cbfcure expreflions. And the judges though willing to 
confirm that fiatute as favourably as poflible for the defeat¬ 
ing of entailed eftates, yet hefitated at giving fines fo exten- 
five a power hy mere implication, when the ftatute dj donis 
had exprefsly declared that they ihould not be a bar to eftates- 
tail. But the ftatute of Henry VIII. when the doctrine 01 
alienation was better received, and the will of the ptlnce 
more implicitly obeyed than before, avowed and eftablifhed^ 
that intention. Yet in order to preferve the property of 
the crown from any danger of infringment, all eftates tail 
created by the crown, and of which the crown has the re- 
veifion, are excepted out of this ftatute. And the fame 
was done with regard to common recoveries, by the ftatute 
34 and 35 Hen. VIII. c. 20. which enacts, that no feign¬ 
ed recovery had again!! tenants in tail, where the eftate was 
created by the crown, and the remainder or reveruon con¬ 
tinues ft ill in the crown, (hall'be of any force and effeft. 
Which is allowing, indireftly and collaterally, their full 
force and effeft with refpeft to ordinary eftates-tail, where 
the royal prerogative is not concerned. 

Eafily, by a ftatute of the fucceeding year, all eftates-tail 
are rendered liable to be charged for payment of debts due 
to the king by record or fpecinl contraft ; as fince, by the 
bankrupt-laws, they are alfo fubjected to be fold for the 
debts contracted by a bankrupt. And, by the conftruc- 
tion put on the ftatute Eliz. c. 4. an appointment by 
tenant in tail of the lauds entailed to a charitable ufe is 
good without fine or recovery. 

Eftates-tail being thus by degrees unfettered, are now 
reduced again to almoft the fame ftate, even before iflue 
born, as conditional fees were in at common law, after the 
condition was performed by the birth of iffue. For, firft, 
the tenant in tail is now enabled to alienate his lands and te¬ 
nements by fine, by recovery, or by certain other means ; 
and thereby to defeat the intereft as well of his own iflue, 
though unborn, as alfo of the reverfioner, except in the cafe 
of the crown : fecondly, he is now liable to forfeit them for 
high ‘reafon : and, laftly, he may charge them with realon- 
able leal'es, and alfo with fuch of his debts as are due to the 
crown on fpecialties, or have been contracted with his fel¬ 
low iVbjefts in a courfe cf extenfive commerce. 

TAILZIE, in Scots law, the fame with Tail. See 
Lav/, N° clxxx. 9. 

TALAPOINS or Talopims, priefts of Siam.—They 
enjoy great privileges, but are enjoined celibacy and aufte- 
rity of life. They live in monafteries contiguous to jhe 
temples: and what is Angular, any one may enter into the 
priefthood, and after a certain age may quit it to marry, 
and return to fociety. There are talapoinefles too, or nuns, 
who live in the fame convents, but are not admitted till they 
have palled their fortieth year. The tulapoins educate chil¬ 
dren ; and at every new and full moon explain the precepts 
of their religion in their temples ; and during the rain)' 
feafonj they preach from fix in the morning till noon, and 
from one in die afternoon till five in the evening. They 
drefs in a very mean garb, go bareheaded and barefooted ; 
and no perfon is admitted among them who is not well fkill- 
ed in the Baly language. 

They believe that the t-vniverfe is eternal ; but admit that 
certain parts of it, as this world, may be deftroyed and 
again regenerated. They believe in a univerial pervadinu 
fpirit, ancl in the immortality and tranfmigrut'mn of the foul; 
hut they extend this laft doftrine, not only to all ai imals, 
but to vegetables and rocks. They have their good and 

evil 


Tail 

II 


Tair.poii.. 



T A L [ 302 ] T A L 


1 >!c. evil genii, and parbcular local deities, who prefide over fo- 
^ reds and rivers, and interfere in all fublunary affairs. 

For the honour of human natuie, we are happy to find fo 
pure a f> fiem of morality prevail among thefe people: It 
not only forbids its followers to do ill, but enjoins the ne- 
cedity.of doinn; good, and of ftiffng every improper thought 
or criminal detire, 

Thofe who wilh to perufe a more particular account of 
the talapoins, may confult Viya^e de M. de la Loubcre ; 
sketches relating to the Hiftory, <kc. of the Hindoos ; or 
Payne’s Geography. 

TALC, in mineralogy, a fpecies of foffil arranged under 
the magnefian earths. In Magellan’s edition of Cronlledt’s 
Mineralogy, it is confidered as a fpecies of Mica, and has 
accordingly been mentioned by us under that article. On 
the other hand, Dr Kirwan has. chaffed the mica under the 
fxliceous earths, while he places talc under the magnefian. 
According to the analyfis of Dr Kirwan, “ talc confifts of 
pure magnefia, mixed with nearly twice its weight of filex, 
and lefs than its own weight of argil.” It is compofed of 
broad, flat, and fmooth lamina, or plates. There are two 
varieties of it, the Venetian talc and Mufcovy talc ; for the 
difference of which, fee the article Mica. 

The Venetian talc has not derived its name from being a 
production of the territories of Venice (for it is not often 
to be met with in that country), but probably from being 
an article of Venetian commerce. It abounds in England, 
Norway, Hungary, Bohemia, Spain, and.in many countries 
of Aha. Venice talc, with half its weight of alkaline fait, 
may, in a ftrong fire, be brought into perfedt fufion, though 
not to perfedt tranfpareney : with equal its weight, or lefs, 
of borax, it runs into a beautiful, pellucid, greenifh yellow 
glafs, Tak does not melt with any other earth, nor even 
bake or cohere with any but the argillaceous : Mixtures of it 
■with them ail are neverthelefs brought into fufion by a re- 
markably lefs quantity of faline matter than the ingredients 
feparately would require. Thus equal parts of talc and 
chalk, with only one fourth their weight of borax, melt in 
no very vehement heat into a fine trani'parent greenifh glafs, 
of c«>nfiderable hardnefs and great lu lire. On fubflituting 
gypfeous earths to chalk, the fufion was as eafy, and the 
glafs as beautiful; in colour not green, but yellow like the 
topaz. Talc, with half its weight of fand, and a quantity 
of nitre equal to both, yielded alfo a tranfparent topaz yel¬ 
low glafs. Several farther experiments on talc may be feen 
in a memoir by Mr Pott in the Mem. de VAcad, de Berlin, 
H4 6 - 

Mufcovy talG, called alfo lapis fpecularis, is found in many 
parts. The ifland of Cyprus abounds with it. It is very 
common alfo in Ruffia, and has of late been difeovered to 
abound in the Alps, the Apennines, and many of the moun¬ 
tains of Germany. It is imported in large quantities into 
.. England, and is ufed by the lanthorn-makers inlle id of horn 
ofFolT ' 111 their nicer works; by the painters to cover miniature 
p. 72.' pictures ; and by the microfcope-makers to preferve fmall 
objedts for viewing by glades. The ancients ufed it inftead 
of glafs in their windows. Some take the lapis fpecularis to 
have been a fpecies of gypfum, and compofed of the acid of 
vitriol and calcareous eaith. It came into ufe at Rome in 
* Ep. 90. tile age °f Seneca* ; and loon after its introdudtion was ap¬ 
plied not only to lighten apartments, but to protedt fruit- 
trees from the feverity of the weather ; and it is recorded, 
that the emperor Tiberius was enabled, principally by its 
means, to have cucumbers at his table during almoft every 
month in the year. Dr Watfon apprehends it is dill ufed 
in fome countries in the place of glafs: however, it is well 
f De Nat. known, that it was fo ufed in the time of Agricola ; for he 

Foff. lib. 5. mentions! two churches in Saxony which were lighted by it. 

p. 257. 


Agricola eltcemed it to have been a fpecies of plafter-ftone { Talent, 
and in {peaking of it he remarks, that though it could bear, 

\vi h >ut being injured, the heat of fummer and the cold of 
winter, yet the largell maffes of it were walled by the lain. 

It differs from plaiter-ftone in this property, that it does 
not, after being calcined and wetted with waver, fwell and 
concrete into a hard Itony fubitance.* * 'Vatibn’ 

Although we have treated of Mufcovy talc and lapis fpe- Cb .m. Eff. 
cularis as the fame, we are not ignorant that a difti, : vU. ii. 
tion has been made between them by fume chemills : P‘ a 97 i &C.. 
but as we have found a greater degree of cnnfulh.n on this 
f.ibjeft in feveral valuable fyftems of mineralogy than we 
had reafon to expedt, we continue the old names as formerly, 
till a more fatisfadtory analylis make it proper to apply them 
differently. 

Talc is employed, in thofe places where it is found in any 
Cor.fiderable quantity, in compofitions for earthen veffels; 
and by fome for tells and cupels. From its fmootbnefs, 
undhiofity, and brightnefs, it has been greatly celebrated as 
a cofmetic ; and the chemilts have fubmitred it to a variety 
of operations, for procuring from it oils, falts, tindhires, 
magilieries, &c. for that intention. But all their labours 
have been in vain ; and all the preparations fold under the 
name of talc have either contained nothing of that mineral, 
or only a fine powder of it. 

TALENT, fignifies both a weight and a coin very com¬ 
mon among the ancients, but very different among different 
nations. 

The common Attic talent of weight contains 60 Attic 
min®, or 6000 Attic drachmae ; and weighed according to 
Dr Arbuthnot, 56 lbs. 11 oz. j7-j.gr. Englifh troy weight. 

There was another Attic talent, by fome faid to confilt of 
80, by others of 100 min®. The Egyptian talent was 80 
min® ; the Antiochian alfo 80 ; the jPtolemaic of Cleopa¬ 
tra 86f ; that of Alexandria 96; and the Infular talent 
120. In the valuation of money, the Grecian talent, accord- 
ing to Dr Arbuthnot, was equal to 60 minae, or, reckoning 
the mi: as at L. 3 : 4 : 7, equal to L. 193, 15s: The Syrian 
talent in this valuation ennfifted of 15 Attic min®; the 
Ptolemaic of 20 ; the Antiochian of 60 ; the Euboic of 60 ; 

The Babylonic of 70 ; the Greater Attic of 80 ; The Tyrian 
of 8c; the Eginean of too; the Rhodian of too; and the 
Egyptian of 80 min®. 

There is another talent much more ancient, which Dr 
Arbuthnot calls the Homeric talent of gold, which feems to 
have weighed fix Attic drachms of three darics, a daric 
weighing very little more than a guinea. According to 
this talent, fpme reckon the treafure of king David, parti¬ 
cularly that mentioned 1 Chron. xxii. 14. which, according 
to the common reckoning, would amount in gold talents 
to the value of L. 547,500,00c, and the fiver to above 
L. 342,000,000 ; or, reckoning according to the decuple 
proportion of gold to lilver, the two fums would be equal. 

As David reigned in Jud®a after the fiege cf Troy, it is not 
improbable but Homer and he might ufe the fame numeral 
talent of gold. 

Among the Romans there were two kinds of talents, the 
link and th e great tale ns : the little was tile comm, n talent; 
and whenever th'ey fay limply taknlum, they aie to be tin* 
derftood of this. The little talent was Co min® or Roman 
pounds; the mina or pound eilimated at too drachm® or 
denarii j it was alfo eftimated at 24 great fefterces, which 
amounted to 60 pounds. 

The great talent exceeded the lefs by one-third part. 

Bud®us computes, that the little talent of filver w: s worth 
L. 75 Sterling, and the greater L. 99 : 6: 8 Sterling. The 
greater of gold was worth L. 1125 Sterling 

Talent, as a fpecies or money, among the Hebrews, 

was 
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TaViacot'-u* was fometimes ufed for a gold coin, the fame with the fhe- 
\\ kel of gold, called alio Jiater, and weighing only 4 drachms. 

Tally- The Hebrews reckoned by thefe talents as we do by pounds, 
& c . Thus a million of gold, or million of talents of gold, 
among them, was a million of fhekels or nummi ; the num- 
mus of gold being the fame weight with the (hekel, viz. 
four drachms. 

But the Hebrew talent weight of filver, which they call¬ 
ed cicar , was equivalent to that of 3000 Ihekels, or 113 lb. 
10 oz. 1 dwt. io\gr. Englifh Troy weight, according to 
Arbuthnot’s computation. 

TALIACOTIUS (Gafper), chief furgeon to the great 
duke of Tulcany, was born at Bononia in Italy in 1553. 
He wrote a Latin treatile intitled Chirurgia Nota de Curtis 
Membris, in which he teaches the art of engrafting nofes, 
ears, lips, &c. giving reprefentalions of the inltruments and 
proper bandages; thoug'i many are of opinion that he never 
put his art in practice. However, his dodtrine is not lingu¬ 
lar ; for he lhows that Alexander Benedidfus,a famous clii- 
rurgical writer, deferibed the operation before. 

TALLIO (lex talionis), a fpecies of punilhment in the 
Mofaic law, whereby an evil is returned fimilar to that com¬ 
mitted againft us by another ; hence that expreffion, “ Eye 
for eye, tooth for tooth.” This law was at firit inlerted in 
the 1 2 tables amongft the Romans ; but afterwards fet afide, 
and a power given to the prsetor to fix upon a fum of money 
for the damage done. 

TALISMANS, magical figures cut or engraved with 
fuperftitious obfervations on the charadterifms and configu¬ 
rations of the heavens, to which fome aftrologers have attri¬ 
buted wondeiful virtues, particularly that of calling down 
celeftial influences. The talifmans of Samothrace,fo famous 
of old, were pieces of iron formed into certain images, and 
fet in rings; thefe were efteemed prefervatives againft all 
kinds of evils. There were likewife taliifnans taken from 
vegetables, and others from minerals. 

TALLAGE (tallagium), from the French taille, is meta¬ 
phorically ufed for a part or lhare of a man’s fubftance carved 
out of the whole, paid by way of tribute, 'toll, or tax. 

TALLOW, in commeice, the fat of certain animals melt¬ 
ed and clarified. It is procured from molt animals, but 
chiefly from bullocks, fhcep, hogs, and bears. Some kinds 
of tallow are uled as unguents in medicine, fome for making 
foap and di effing leather, and fome for making candles. See 
Chemistry, n° 1429. 

Tallow Tree. See Croton. 

TALLY, is a flick cut in two parts, on each whereof is 
marked, with notches or othetwife, what is due between 
debtor and creditor, as now ufed by brewers, &c. And this 
was the ancient way of keeping all accounts, one part being 
kept by the creditor, the other by the debtor, &c. Hence 
the tallier of the exchequer, who is now called the tiller. 
« But there are two kinds of tallies mentioned in our ftatutes 
to have been long ufed in the exchequer. The one is term¬ 
ed tallies of debt, which are in the nature of an acquittance 
for debts paid to the king, on the payment whereof thefe 
tallies are delivered to the debtors, who carrying them to the 
clerk of the pipe-office, have there an acquittance in parch¬ 
ment for their full difeharge. The other are tallies of re¬ 
ward or allowance, being made to fherifrs of counties as a 
recompenfe for fuch matters as they have pei formed to their 
charge, or fuch money as is calf upon them in their accounts 
of courfc, but not leviable, Su. In the exchequer there is 
a tally-court, where attend the two deputy chamberlains of 
the exchequer and the tally-cutter : and a tally is generally 
the king’s acquittance for money paid or lent, and has writ¬ 
ten on it words proper to exprefs on what cccafion the mo¬ 
ney is received.” 


T.iLLY-Man, a perfon that fells or lets goods, clothes, &c. TxLmid. 
to be paid by fo much a-week. 

TALMUD, a colleftion of Jewifh traditions. There 
are two works which bear this name, the Talmud of Jeru- 
falem, and the Talmud of Babylon. Each of thefe are 
compofed of two parts ; the Mifhna, which is the text, and 
is common to both, and the Gemara or commentary. See 
Mishna and Gemara. 

The Miflma, which comprehends all the laws, inftitutions, 
and rules of life which, befide the ancient Hebrew Scrip¬ 
tures, the Jews thought themfelves bound to obferve, was 
compofed, according to the unanimous teftimony of the 
Jews, about the clofe of the fecond century. It was the 
work of Rabbi Jehuda (or Juda) Hakkadolb, who was 
the ornament of the fchool at Tiberias, and is laid to have 
occupied him forty years. The commentaries and additions 
which fucceeding Rabbins made were collected by Rabbi Jo- 
chanan Ben Eliezer, fome fay in the 5th, others fay in the 
6th, and others in the 7th century, under the name of Ge¬ 
mara, that is, completion ; becaufe it completed the Talmud. 

A fimilar addition was made to the Mifhna by the Babylo- 
nifli doctors in the beginning of the 6th century according 
to Enfield, and in the 7th according to others. 

The Mifhna is divided into fix parts, of which every one 
which is intitled order is formed of treatifes, every treatife 
is divided into chapters, and every chapter into milhnas or 
aphoriims. In the firjl part is difeuffed whatever relates to 
feeds, fruits, and trees : in the fecond feafts : in the third 
women, their duties, their diforders, marriages, divorces, 
contracts, and nuptials : in the fourth are treated the dama¬ 
ges or Ioffes fuftained by beafts or men, of things found, de- 
pofics, ufuries, rents, farms, partnerfbips in commerce, inhe¬ 
ritance, fales and purchafes, oaths, witneffes, arrefts, idola¬ 
try ; and here are named thofe by whom the oral law was 
received and pieferved: in the fftb part are noticed what 
regards facrifices and holy things : and the fixth treats on 
purifications, veffels, furniture, clothes, houfes, leproly, 
baths, and numerous other articles. All this forms the 
Mifhr.a. 

As the learned reader may wifh to obtain fome notion of 
rabbinical competition and judgment, we fhall gratify his 
curiofity lufficiently by the following fpecimen : “ Adam’s 
body was made of the earth of Babylon, his head of the land 
of Ifrael, his other members of other parts of the world. 

R. Mem thought he was compaft of the earth gathered out 
of the whole earth; as it is written, thine eyes did fee my fub- 
Jlance. Now it is elfewhere written, the eyes of the Lord are 
over all the ectrih. R. Aha exprefsly marks the twelve hours 
in which his various parts were formed. His ttature was 
from one end of the world to the other ; and it was for his 
tranfgreffion that the Creator, laying his hand in anger on 
him, leiiened him ; for before (fays R. Eleazer), ‘ with his 
hand he reached the firmament.’ R. Jehuda thinks his fin 
was herefy ; but R. Ifaac thinks that ‘ it was nourilhing 
his forefkin.” 

The Talmud of Babylon is moft valued by the Jews ; 
ar.d this is the book which they mean to expiefs when they 
talk of the Talmud in general. An abridgment of it was 
made by Maimonides in the 12th century, in which he re- 
jeifled fome of its greateft abfurdities. The Gemara is fluf¬ 
fed with dreams and chimeras, with many ignorant and im¬ 
pertinent queftions, and the ftyle very coarfe. The Millina 
is written in a ftyle comparatively pure, and may be very 
u-'eful in explaining paflages of the New Teftament where 
the phrafeology is fimilar. This is indeed the only ufc to 
which Chrillians can apply it ; but this renders it valuable. 
Lightfoot has judicioufly availed himfelf of fuch information 
as he could derive from it. Some of the popes, with a bar¬ 
barous 
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baron; zeal, and a timidity of fpirit for the fiiccefs of the 
Chriili-tn religion, which the belief of its divinity can never 
excufe, ordered great numbers of the Talmud to be burned. 

_• Gregory IX. burned about zo cart-loads, and Paul IV. 
or tie- ed i z,oco copies of the Talmud.to be deflroyed. 

The lad edition of the Talmud of Babylon, printed at 
Amllerdam, is in 12 vols folio. The Talmud of Jerufalem 
is in one large folio. 

TALPA, the hole; a germs,of quadrupeds belonging 
to the order vX fats and clafs of mammalia. It has fix une¬ 
qual foreteeth in the upper jaw, and eight in the lower; 
one tulk on each fide in each jaw ; leven grinders on eacli 
fide above, and fix below. There are feven fpecies ; the 
European, the flava or American, the criftata, longicaudata, 
fufea, rubra, and aitrea. 

The European mole is the only fpecies of this animal 
found in Britain, There are feveral varieties of it; the 
black, the variegated, the whice, and the grey mole. This 
fhecies inhabits the whole of Europe except Ireland, where 
it is faid no moles are found. It is alfo common in the 
northerly parts of Afia and Africa. It chiefly frequents 
rnoill fields that are exposed to the fun, meadows, and gar¬ 
dens ; through thefe it conftructs fubteraneous roads or gal¬ 
leries in every direction in learch of worms, on which and 
the larvce of infedts it feeds, and not at all on vegetables, 
though it does great damage by loofening the roots of plants. 
It is mod adtive in its operations .before rain, becaufe then 
the worms are in motion. The penis of the male is exceed¬ 
ingly long in proportion; they l'eem to pair and propagate 
in fpring, the female bringing four or five young at a birth, 
which are placed in nefts made of mofs, leaves, and dried 
grals, under the larged hillocks of the field ; thefe are con- 
ftrufted with wonderful ingenuity, confiding of an interior 
hillock, furrounded with a ditch, which communicates with 
feveral galleries, on purpofe to carry off the moifture; and 
the tied is covered over with a dome of earth, like the fiat- 
arch of an oven. Moles are dedroyed by means of a pade 
compofed of palma-chrifti and white hellebore, cr by flood¬ 
ing the fields which they infed ; though, in the latter cafe, 
they fometimes efcape by afeending trees. 

This fpecies is five iftches and three quarters in length, 
and its tail is about one inch long. It has a large head, 
without any external ears, and eyes fo very fmall and fo 
completely hid in the fur as to make ic vulgarly believed 
that it has none. As it lives entirely below ground* it has 
certainly no occalion for eyes like other quadrupeds; and 
as it probably finds its food by its fenfe qf fmell, which is 
acute, its eyes may ferve merely as a fafeguard to warn it 
when it happens to emerge from the ground to return to its 
subterraneous dwelling. This warning may be given by the 
light falling upon its eyes, which may produce a painful 
fe'nl'ation. Tor the truth of this conjecture, however, we 
mud refer to the auatomift, who might eaiily determine, 
from the ftrnffure of the eyes, what purpofe they are fitted 
to ferve. 

TAMANDAU, in zoology. See My&mecophaga. 

TAMARINDUS, the tamarind-tree, in 
genus of plants arranged by Lii.rasas under the 
anuria and cider of monogynia ; but Woodville, Schrebcr, 
and other late botanifts, have found that ic belongs to the 
clafs of manadelphia and older of trhndria. In the natural 
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fyftem it is ranked under the lomentac, 
fpecies, the int.ica, which is a native of both Indie 
mertca, of Arabia, and Egypt, and was cultivated 
tain before the year 1633. 

The tarn a 1 inJ-tree rifes to the height of 30 or 40 feet, 
fending off numerous large branches, which fpread to a con- 
fmerable extent, and have a beauttiui appearance ; the trunk 
is erect, and covered with rough bark, of a greyilh or afh- 
colour; the leaves are fmall and pinnated, and A a ycllowilh 
green colour ; the flowers referable the papilionaceous kind 
and grow in lateral cinders : the calyx confids of four leaves 
and the corolla of three pet ds, which are of a yellowifh hue’ 
and are beautifully dnerhfied with red veins : the fruit i» a 
pod of a rounddh comprefied form, from three to five inches 
long, containing two, three, or four feeds, lodged in a dark 
pulpy matter. The flowers appear, according to Jacquin, 
in Odober and November; but, according to Dr 
they continue during the whole of June and 
then drop off. 

The pulp of the tamarind, with the feeds connected to¬ 
gether by numerous tough (brings or fibres, are brought to 
us freed from the outer (hell, and commonly preferved in 
lyiup. According to Long, tamarinds are prepared for 
expoitation at Jamaica in the following manner: “ The 
fruit or poos are gathered (in June, July, and Augoft) when 
lull ripe, which is known by their fragility or eai'y bre; »’ng 
on lra.ul pieffure between the finger and thumb. The fruit! 
taken out of the pod, and cleared from the fhelly fragments, 
ts place., in layers in a cafk ; and boiling fyrup, juft before it 
begins to granu.ate, is poured in, till the cafk is filled : the 
iyuip pervades every part quite down to the bottom, and 
when cool the calk is headed for fa!e ” He obferves, that 
the better mode of preferring this fruit is with fugar, well 
Qlanfied with eggs, till a tranlparent fyrfip is framed, which 
gives the fruit a much pleafa^ter flavour: but as a princi- 
pal medicinal purpofe or the pulp depends upon its acidity, 
wmch is thus counteracted by the admixture of fugar, it 
would therefore be of more utility if always imported here 
in the pods. The fruit produced in the Eaib Indies is more 
eiteepied than that of the Weft, and eafily to be diftinwtiifh- 
ed by the greater length of the pods, and the pulp being 
dryer and of a darker colour. & 

Ujes. This fruit, the ufe of which was firft learned of 
the Aiabian?, contains a larger proportion of acid, with the 
iacchanne matter, than is uiiially found in the fructus acido- 
dulcis, and is therefore not only employed as a laxative, but 
alio for abating thirll and heat in various inflammatory com- 
plaints, and for correcting putrid diforders, efpecially thofe 
of a bilious kind ; in which the cathartic, antiieptio, and re- 
fngeram qualities of the fruit have been found equally ufe- 
tul. When intended merely as a laxative, it may be of ad¬ 
vantage to join it with manna, or purgatives of a fweet kind, 
by which its ufe is rendered fitter and more effeCtuab Three 
drachms of the pulp are ufually fufficient to open the b ody ■ 
but to prove moderately cathartic, one or two ounces are 
required. It is an ingredient in ehEluanum e caffia, and elec 
botany : A tuarium eJenna or lenitive eleCtuary (a). 
clafs of tri- We are informed by Dr Wright, that preferved tamarinds 
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(a) “ Tourntfcrt relates, that an efieniial fait may be obtained from tamarinds, by diffolving the pulp in water, and 
fetting the filtered folution, with fome oil upon the lurface, in a cellar for feveral months; that the fait is of afouriih 
tafte, and difficultly diifoluble in water ; and that a 1 ke fait is fometimes found alfo naturally concreted on the branches of 
The fait, as Beaume obferves, may be obtained more expeditioufly, by clarifying the deco&icn of the tama¬ 
rinds 
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Tamwis TAMAP.IX, the tamarisk, in botany : A genus of 
II, plants belonging to the clafs ot pentandria, and order of tri- 
ramerian e -. ant j ; n the natural fyftem ranging under the 13th 
order, Succuletita. The calyx is quinquepartite ; the petals 
are five ; the capfule is unilocular and trivalvular, and the 
feeds pappous. There are only two fpecies known; the 
gall'ua or French tamarifk, and the germanica or German ta- 
marifk. 

TAMBAC, in the materia medica. See Excjecana, 

TAMBOUR, in architefture, a term applied to the Co¬ 
rinthian and Compofite capitals, as bearing fome refemblance 
to a drum which the French call tambour. Some choofe to 
call it the vafe, and others campana or the bell. 

Tambour is alfo ufed for a little box of timber work, 
covered v.i;h a ceiling, withinfide the porch of certain 
churches ; both to prevent the view of perfons paffing «/, 
and to keep off the wind, &c. by means of folding-doors 
&c. 

Tambour, alfo denotes a round courfe of (lone, feveral 
•whereof form the (haft of a column, not fo high as a dia¬ 
meter. 

Tambour, in the arts, is a fpecies of embroidery. The 
tambour is an inftrument of a fpherical form, upon which is 
ftretched,by means of a firing and buckle, or other fuitable 
appendage, a piece of linen or thin filken (luff; which is 
wrought with a needle of a particular form, and by means of 
filken or gold and filver threads, into leaves, flowers, or other 
figures. 

TAMBOURIN, is the name of a dance performed on the 
French ftage. The air is lively, and the movements are 
quick. 

TAMERLANE, or Timur Bek, a celebrated prince 
and conqueror. At the age of 25 he attained the higheft 
dignities, with furprifing courage, and an ambition afionifh- 
ing to all the world. Endeavouring to perfect the great 
talents which he had received from nature, he fpent nine 
years in different countries ; where his great fenfe and ele¬ 
vated genius appeared in councils and alfemblies, while his 
intrepidity and valour, whether in perfonal combats or pitch¬ 
ed battles, drew upon him the admiration of all mankind. 
He made himfelf matter of the three empires of Jagatay 
Khan, Tufhi Khan, and Hulaku Khan ; fo that his power, 
riches, and magnificence, were immenfe. There remain vaft 
monuments of his grandeur in the cities, towns, cattles, and 
walls, which he built; in the rivers and canals which he dug, 
as well, as the bridges, gardens, palaces, hofpitak, mofques, 
and monfteries, which he erefled in divers part of Afia in 
fo great a number, that a icing might be accounted very 
powerful and magnificent, who (hould have employed 36 
years only in building rhe great edifices which Timur cau- 
-fed to be founded. 

Timur, according to the hifiorian Arabfhah, was in his 
'peifon very corpulent and tall. He had a large forehead 
and big head. His countenance was agreeable, and his 
complexion fair. He wore a large beard, was very ftrong,, 
and well limbed ; had broad (houlders, thick fingers, and 
long legs. His conflitution was amazingly vigorous; but 
he was maimed in one hand and lame of the right fide. His 
eyes appeared full of fire ; his Voice was loud and piercing ; 
he feared nothing ; and when far advanced in years, his un- 
derftanding was found and perfedt, his body vigorous and ro- 
fiuft, his mind confiant and unlhaken like a rock, 
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He did not like rf.illery, and could not bear a ue. x'iiere Tamer-m? 
was no joking or fooling before him ; for he loved the ra- 
ked truth, even al.hough it was to his own difadvantage. 

He neither grieved if he mifearried in any attempt, nor ap¬ 
peared overjoyed on any great fuccefi. The device of his 
feal was, “ I am fincere and plain.” He had a clear ana 
folid underftanding, was furprifingly happy in his .conjec¬ 
tures ; vigilant, adlive, and unfhaken in his refolutions. He 
took great delight in reading hiftory, and was well verfed 
in the (late of countries provinces, ar.d cities- He was pe¬ 
netrating, fubtle, clofe, and diffembling ; juft by inclination, 
liberal from difpofition; but ambition had in a great mea- 
fure extinguifted his humanity ; war had familiarized him 
to blood ; arid his religious zeal had infpired him with the 
mod cruel, implacable, and pernicious f.inaticifm. 

He died on the ill of April 1405, in the 71ft year of his 
age and 36th of his reign. When he found death approach¬ 
ing, he fent for his principal officers, declared his grandfon 
his heir, and made them (wear to execute his will. Having 
recommended brotherly love and concord to the princes his 
children, he ordered one of the doctors to read the Koran at 
his bed’s head, and often repeat the unity of God. Ac 
night he feveral times made profeffion of his belief, “ That 
there is no other God than God,” and then expired. Se* 

Moguls, n° 1J, &c. 

TAMTAM, a fiat drum ufed by the Kindoos,.refeinbling 
a tabor, but it is larger, and founds louder. 

TAMUS, black brionv, in botany : A genus of plants 
belonging to the clafs of dicecia, and order of hexandria ; ana 
in the natural fyftem ranging under, the nth order, Barmen- 
tacea. The male and female flowers are both fexpartite ; 
there is no corolla; the ftyle is trifid ; the berry is trilocu- 
lar and inferior, and contains two feeds. There are only- 
two fpecies known ; the elephantipes, which is a native of 
the Cape of Good Hope, and we believe was firft deferibed 
by L’Heritier; and the communis. 

The commuriis, or common black briony, is a native of 
England, but has not been obferved growing wild in Scot¬ 
land. It has a large root, which fends forth feveral long 
{lender Hems: the leaves are large, heart-fhaped, dark green* 
and grow on long foot ftalks: the flowers are greeniflr, and 
the berry red. It flowers from May to Auguft, and is fre¬ 
quent in hedges. 

TAN the bark of the oak after it has been ground and 
ufed by the tanner. The fmaller fort is generally made up 
in little fquare cakes called turf, and fold for firing. The 
coarfer fort is fometimes dried in the fun, and ufed by ba¬ 
kers for heating their ovens, &c. but its chief ufe is for ma¬ 
king of hot-beds to raife pine apples and other plants'.— 

William III. introduced the ufe of it from Holland, for the 
purpofe of raifing orange trees; after which it was difeon- 
tinued for many years : but about 1719, when ananas were 
firft brought into England, it came iato general ufe, and 
has ever fince been in great eftimation with gardeners fob 
all the parpofes of forcing, &c. on account of its ftrong 
and lafting fermentation. The fmaller the tan the quickef 
it heats; but the larger fort acquires heat more gradually 
and retains it longer : the (kilful gardener therefore ufes the 
one or the other, or a mixture of both, according to the 
time and purpofe for which it is wanted. It is fome time 
after the tan comes out of the tanner’s pit before it begins 
to heat, and therefore it is not fit for immediate ufe ; but ha- 
Qjl ving 


rinds with whites of eggs, then filtering it, and evaporating it to a propet confidence, and fetting it to cool; the file 
{hoots into cryftals vf a brown colour and very acid tafte ; but in diffolving and cryftalliz : ng them again, or barely walk¬ 
ing them with water, they lofe almoft all their acidity, the acid principle of the tamarind, Teeming not to be r.Vty • •' 
ftallizable.” Vide Lewis's Mat. Med. p. 633. 
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Tanacetnm ving kid a week or two, it enters into a Rate of fermenta- 
Tantier t ' on ’ anc * P ut ' nt0 ^ ot- ' 3e ^ s properly prepared, will re- 
.w—tain a moderate heat for three or four months. When it 
becomes ufelefs for the hot-houfe, it is faid by Miller and 
others to be an excellent manure for fome kinds of land. 

The word tan is fometimes, though improperly, ufed for 
the bark itfelf, which is the chief ingredient in the tanning of 
leather. Oak bark, on account of its great aftringency and 
ummy-refinous properties, is preferred to all other fub- 
ances for the purpofe of tanning, as it not only preferves 
the leather from rotting, but alfo, by condenfing the pores* 
renders it impervious to water. See Tanning. 

TANACETUM, tansy, in botany: A genus of plants 
belonging to the clafs of fyngenejia , and- order of polygamia 
fuperflua ; and in the natural fyftem ranging under the 49th 
order, Compofita. The receptacle is naked; the pappus 
fomewhat emarginated ; the calyx imbricated and hemi¬ 
spherical ; the florets of the radius are trifld, and fcarcely 
diftinguilhable. Gmelin has enumerated feyen fpeeies; of 
which one only is, a native of Britain, the vulgare. 

The vulgare, or common tanfy,- grows three or four feet 
high; the leaves are bipinnated and ferrated ; the flowers 
yellow, and terminate the branches in flat umbels. It is 
found fometimes on the borders of fields and dry banks : it 
abounds at Wark, and Ford-caftle in the neighbourhood of 
Kelfo, on the borders of Scotland; and on the fide of Gare- 
loch on the weftern ooaft of Rofs-fhire; it has alfo been- 
found in Breadalbane. ft flowers generally in Auguft. Of 
this fpeeies there is a variety with curled leaves, which is 
therefore called cur, led tanfy . The tanfy- has a bitter tafte, 
and an aromatic fmell difagreeable to many people. 

Ufa. It is efteemed good for warming and lengthen¬ 
ing the ftomach ; for which reafon the young leaves have 
obtained a place among the culinary herbs, their juice be¬ 
ing an ingredient in puddings, &c. It is rarely ufed in 
medicine, though extolled as a good emmenagogue. A- 
drachm of the dried flowers has been found very beneficial 
in hyfteric diforders arifing from fuppreflion. The feeds and’ 
leaves were formerly in confiderable efteem for deftroying 
worms in children, and are reckoned good in colics and 
flatulencies. In fome parts of Swedes and Lapland, a bath 
with a decoflion of this plant is made ufe of to aflift par¬ 
turition. See Pharmacy, n° 193. 

TANiECIUM, in borany: A genus of the angiofperma 
order, belonging to the didynamia clafs of plants ; and in the 
natural method ranking under the 25th order, Putaminete -. 
The calyx is monophyllous, tubulated, truncated, and entire; 
the corolla long, rnonopetalous, and white.; the tube cylin¬ 
drical; the lymbi ereft, fpreading, and nearly equal; the 
fruit a berry, covered - with a thick bark, large, oblong, 
internally divided into two parts ;, in the pulp are contained 
a number of feeds. There are only two fpeeies of this ge¬ 
nus; the jaroba and parafitiatm, both natives of. Jamaica. 
They grow by the fides of rivers, and climb on trees and 
bullies. 

TANAGRA, tan-age in ornithology, a. genus of 
birds belonging to the order o § pajfsres. The beak is coni¬ 
cal, acuminated, emarginated, almoft triangular at the bafe, 
and inclining a-little towards the point. Dr Latham has 
defcribed 44 fp.ecies, all of which are of. foreign extrac¬ 
tion. 

TANAIS, or.DoN-. See Don. 

TANGENT of an Arch, is a,right line drawn perpen¬ 
dicularly from the end of a diameter, palling to- one extre¬ 
mity of the arch, and terminated by a right line drawn from 
the centre through the other end of that arch, and called 
i ^at.fecarit . See Geometry. 

TANGIER, a port-town of Africa; iatbe empire of 


Morocco and' kingdom of Fez, fituated at the entrance of Tank 
the Straits of Gibraltar, in W. Long. 5. 50. N- Lat. 38. 49. || 

In 1662, this place belonged to the Portuguefe, and was Tanning, 
given to king Charles II. upon his marriage with the In- 
fanta of Portugal.: but he, growing weary of the charge of 
keeping it, caufed it to be blown up and deftroyed in 
1-684 5 ever f* nce which time it has been only a poor fifhing 
town. Anciently it was called Tingis,. and gave name to- 
the province of Mauritania Tingitana. 

TANK, in the language oflndoftan, a place inclofed for 
receiving and retaining the rain. During the periodical rains 
the tanks are filled, and thus in the dry feafon furnilh water 
for the rice fields and cattle. Some of them are of great ex¬ 
tent, meafuring 390 or 400 feet on the fide; they are of a 
quadrangular form* and lined with granite, defending in 
regular fteps from the margin to the bottom. 

TANNER, one who-dr.effes hides by tanning,them. See. 
Tanning. 

Tanner (,Dr Thomas)^ an Englifh prelate and'celebra¬ 
ted antiquarian, born ki 1674. He was admitted of Queen’s, 
college Oxford, where a fimilarity of tafte for antiquities 
produced a clofe friendlhip between him and Edmund Gib- 
fon afterwards bifhop of London. In 1697, he was chofen 
fellow of his collegeand having already publiftied fome 
fpecimens of his ikill in the antiquarian way* foon after be¬ 
came known to Dr Moore bilhop of Norwich, who made 
him chancellor of his diocefe. In 1722, he was made arch, 
deacon of Norwich, and in 1731 bilhop of St Afaph. He 
died at Oxford in 1735 ; and after his death was publifhed 
an elaborate work, faid to have employed him for 40 years,, 
under this title, Bibliotheca Britannica Hibsrnica,five de Scrip* 
toribus qui'in Anglia-, Scotia, et Hibernia, ad Jeeculi XVII. ini* 
tium foruerunt, &c. 

TANNING, the art of manufafturing leather from raw 
hides and fkiiis. 

Before we detail the procefs, it may be proper to obferve* 
that raw hides and fkins being compofed of minute fibres 
interfering each other in every direction, the general ope¬ 
ration of tanning confifts chiefly in expanding the pores, and. 
diffolving a fort of greafy fubftance contained in them ; and 
then, by means of the aftringency and gummy-refmous pro¬ 
perties of oak bark, to fill and reunite them, fo as to give 
firmnefs and durability to the whole texture. But this theo¬ 
ry has been controverted by fome cbemifts, who fuppofe 
that the animal jelly contained in the flrin is not diffolved, 
but unites during the procefs with the aftringent principle 
of the bark, and forms a combinaiion infoluble in water. r 

The procefs of tanning varies confiderably, not only in Method of 
different countries, but even in different parts of the fame tanning* 
country. The following is the method moft approved and 
pra&ifed in London and its vicinity, where the bell leather 
is generally allowed to be manufactured.. 

The leather tanned in England confifts chiefly of three 
forts, known by the name of butts or backs, hides, and 
fkins. % 

Butts are generally made from the ftouteft and heavieft Butts, 
ox bides, and are managed as follows i: After the horns are 
taken off, the hides are laid fmooth in heaps for one or two 
days in the fummer, and for five or fix in the winter: they 
are then hung on poles, in a clofe room called a fmahe-houfe, 
in which is kept a frnouldering fire of wet tan ; this occa- 
fions a fmall degree of putrcfadli >n, by which, means the 
hair is ea'ily got off, by fpreading the hide on a fort of 
wooden horfe or beam, and feraping it with a crooked 
knife.. The hair being taken off, the hide is thrown into a 
pit or pool of water to cleanfe it from the dirt, &c, which' 
being done, the hide is again fpread on the wooden beam,., 
and the gjeafe, loofe flefl), extraneous filth; &c. carefully. 

ferubhei. 
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TKfniao'- fcfubbed out or taken off; the hides are then put into a 
pit of ftrong liquor called ooze or wooze, prepared in pits 
called letches or taps kept for the purpofe, by infufing 
ground bark in water; this is termed colouring: after which 
•they are removed into another pit called a /cowering, which 
conlifts of water ftrongly impregnated with vitriolic acid, or 
with a vegetable acid prepared from rye or barley. This 
■operation (which is caiied raifing), by diftending the pores 
of the hides, occafions them more readily to imbibe the 
ooze, the effedf of which is to aftringe and condenfe the 
•fibres, and give firmnels to the leather. The hides are then 
taken out of the fcowering, and fpread fmooth in a pit com¬ 
monly filled with water, called a binder, with a quantity of 
ground bark ttrewed between each. After lying a month 
or fix weeks, they are taken up ; and the decayed bark and 
liquor being drawn out of the pit, it is filled again with 
ltrong ooze, when they are put in as before, with bark be¬ 
tween each hide. They now he two or three months, at 
the expiration of which the fame operation is repeated ; 
they then remain four or five months, when they again un¬ 
dergo the fame procefs; and after being three months in the 
laft pit, are completely tanned, unlefs the hides are fo re¬ 
markably ftout as to want an additional pit or layer.—The 
whole procefs requires from 11 to 18 months, and fome- 
times two years, according to the fubftance of the hide, and 
difcretion of the tanner. When taken out of the pit to be 
dried, they are hung on poles; and after being comprefled 
by a fteel pin, and beat out fmooth by wooden hammers 
called beetles, the operation is complete ; and when thorough¬ 
ly dry, they are fit for fale. Butts are chiefly uled for the 
foies of ftout fhoes. 

3 The leather which goes under the denomination of hides 
Sides. is generally made from cow hides, or the lighter ox hides, 

which are thus managed. After the horns are taken off, and 
the hides walhed, they are put into a pit of water faturated 
with lime, where they remain a few days when they are ta¬ 
ken our, and the hair fcraped off on a wooden beam, as be¬ 
fore deferibed; they are then walhed in a pit or pool of wa¬ 
ter, and the loofe flefh, &c. being taken off, they are remo¬ 
ved into a pit-of weak ooze, where they are taken up and 
put down (which is technically termed handling ) two or 
three times a-day for tire fir It week: every lecond or third 
day they are Ihifted into a pit of frefh ooze, foinewhat 
ftronger than the former, till at the end of a month or fix 
weeks they are put into a ftrong ooze, in which they are 
•handled once or twice a-week with irefh bark for two or 
three months. They are then removed into another pit, 
called a layer, in which they are laid fmooth, with bark 
ground very fine ftrewed between each hide. After re¬ 
maining here two or three months, they are generally taken 
lip, when the ooze is drawn out, and the hides put in again 
with frefh ooze and freih bark; where, after lying two or 
three months more, they are completely tanned, except a 
few very ftout hides, which may require an extra layer: they 
are then taken out, hung on poles, and being hammered and 
fmoothed by a fteel pin, are when dry, fit for fale. 

Tliefe hides are called crop hides ; they are fiom 10 to 18 
months in tanning, and are uled for the loles of fhoes. 

4 Skins is the general term for the fkins of calves, feals, hogs, 
‘k 11 "’ dogs, &c. Thele, alter being wafhed in water, are put in¬ 
to lime-pits, as before mentioned, where they are taken up 
and put down every third or fourth day, for a fortnight or 
three weeks, in order to dilate the pores and diffolve the 
gelatinous parts of the fkin. The hair is then fcraped off, 
and the flefh and excrefcences being removed, they are put 
into a pit of water impregnated with pigeon-dung (called a 
grainer or majling), forming a ftrong alkaline ley, which in 
a week or ten days foaking out the lime, greale, and, fapo- 


naceous matter (during which period they are feveral times 
fcraped over with a crooked knife to work out the dirt and 
filth), foftens the fkins, and prepares them for the reception 
of the ooze. They are then put into a pit of weak ooze, 
in the fame manner as the hides, and being frequently hand¬ 
led, are by degrees removed into a ftronger and ftill ftronger 
liquor, For a month or fix weeks, when they are put into a 
very ltrong ooze, with frefh bark ground very fine, and at 
the end of two cr three months, according to their fub¬ 
ftance, are fufficiently tanned ; when they are taken out, 
hung on poles, dried, and fit for fale. 

Thefe fkins are afterwards dreffed and blacked by the 
currier; and are ufedfor the upper-leathers of fhoes, boots, 

&c. 

The lighter fort of hides, called drejjlng hides, as well as 
horfe-hides, are managed nearly in the fame manner as 
fkins; and are lifted for coach work, harnefs-work, &c. &c. s 

As the method of tanning above deferibed and all others Scfuines to 
in general ufe, are extremely tedious and expenfive in their Ihortcntht 
operation, various fchemes have at different times been fug- ™ 

gefted to fhorten the procefs and leffen the expence.— €X _ en< . e> 
Though mod of thefe Ichemes have ultimately proved un- 
fuccefsful, yet in a work of this kind it may be expefted 
that we fhould notpafs them over wholly unnoticed. 

Some have imagined, and perhaps juftly, that cold water 
alone is not an adequate menftruum tor extracting the refi- 
nous qualities of bark, however aflifted by the mucilage of 
the bark and of the fkin ; a decoftion, inftead of fimple in- 
fufion, has therefore been recommended as a more effectual 
mode of obtaining thofe properties. 

The late Dr Macbri-de of Dublin having been concerned 
in a leather manufactory, publiflied in 1778 anew method 
of tanning. His projedfed improvements may be briefly 
claffed under two heads: the one recommending the ufe of 
vitriolic inftead of vegetable acid, brewed from rye or bailey > 
the other fubftituting lime-water, for the purpofe of extrac¬ 
ting the virtues of the bark inftead of the Water commonly 
ufed by tanners. With refpedt to the firft, it is -generally 
acknowledged that the vitriolic acid is very proper for raifing 
or diftending the pores of the hides intended for butts, as its 
operation is not only more fimple and certain than the acid 
formerly ufed, but as it tends more eff dtually to render tliT- 
texture of the leather firm and durable : it is therefore flilt 
preferred by themoft fkilful tanners. As to lime-water in¬ 
ftead of water, it has been found inefficacious ; and if the 
utmoft care and attention be not obferved, the leather is li¬ 
able to fuffer much injury. Even the lliortening of the 
time and leffening of the expence (which were its chief re¬ 
commendations) being very problematical, it is now almoft 
generally exploded. 

A very ingenious chemift has obferved, that it is neceffa- 
ry, on account of a chemical combination between the: 
aftringent principle and the animal fubftance in the procefs 
of tanning, that free afccefs ftiould be given to the pure air ; 
and therefore fuppofes that the procefs could not be cond.uft> 
ed properly in clofe veffels*. * 

The methods of tanning in different provinces of France 
are fo various, fo complicated, and fo contrary to the ac- vol. keii, 
knowledged principles of the manufacture, that it would 
be an endlefs and ufelefs tafk to endeavour to detail them : 
we (hall therefore content ourfelves with a general reference 
to M. de la Lande’s elaborate Treatife on this fubjeft. 

It has been faid, that every part of the oak tree contains 
a great portion of aftringent, gummy-reftnous matter, and 
will therefore tan leather as effeftual’7 as the bark itfelf. 

This opinion, which was firft published in 1674 by the Ho¬ 
nourable Charles Howard (Fail. Tranf. vol. ix.'), has face 
been countenance 1 by the celebrated Beffon ; who J-, th-.t 
Qjl 2 - 
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Tanning, the bark of birch will anfvver the purpofe of tanning even 
^7''"'"*"’' foie leather, which, it is well known, requires the ftrongeft 
\cad s'r an< ^ mo1 ^ P en£ trating materials f. 

« a ri s ^ ” A long memoir, written by M. Gleditfch, recommends 
• - the leaves, branches, fruit, and flowers, of a vafl number of 

plants as fubftitutes for oak bark. Heath dried and pul- 
verifed, gall nuts, and the bark of birch, are faid by M. 
Gefner to be ufed in different provinces of Germany. Abbe 
Nollet informs us, that the leaves of myrrh are ufed by the 
tanners in Naples. In Corfica they make ufe of the leaves 
of wild laurel dried in the fun and beaten into powder, 
and in the ifland of St Kilda they tan with the tormentil 
root. In fome parts of Italy leather is tanned with myrtle 
leaves. In Ruflia, is is faid, that leather is tanned with the 
bark of willow : and it may here be obferved, that a 1 ite 
writer has recommended the extract of bark to be made in 
America, in order to leffen the expence of freight, See. in 
conveying the bark itfelf to Europe. 

In the year 1765, the Society of Arts, &c. granted a 
premium of L. 100 for the difeovery of a method of tan¬ 
ning with oak faw-duft ; which method has been adopted 
in Germany : and the Reverend Mr Swaine has lately re¬ 
vived the exploded fubftitute ^ mentioned by Gleditfch and 
others) of oak leaves. 

'The following propofal was communicated to the Bath 
Society for extracting the eflence of oak bark ; 

Suppofe (fays the author) the operator has at hand a com¬ 
mon family brew-houfe, with its neceflary utenfils ; let him 
procure a ton of good oak bark ground as. ufual for the pit ; 
and having placed a {trainer to the mafli-tub, fill it two- 
nhirds with the bark; heat as much water, nearly boiling, 
as will fufficiently moiften it, and naafli it well together. 
After it has flood about two hours, draw it off clear, and 
put it into a calk by kfelf. Make a fecond extra# with 
a fmaller quantity of boiling water than before, fo as to 
draw off a quantity nearly equal to the firft, and put that 
alfo into the fame cafk with the former. 

Thefe two extra#s will probably contain in them as much 
of the virtues of the bark as the quantity of liquid will 
abforb. 

A third extra#, fcather more in quantity than the othe r 
two, may be made from the fame bark, and as foon as.drawn 
off, fhould be returned into the copper again when empty, 
and employed for the firft and fecond mafti of a quantity of 
kefli bark, as the three extradfs may be fuppofed to have 
carried off the virtues of the firft. Then proceed as before 
till all the bark is fteeped, and a ftrong liquid extra# is 
drawn from it. The bark, when taken out of the copper, 
may be fpreacl in the fun to dry, and ferve as fuel in the 
fucceeding operations. 

The next procefs is, to evaporate the watery particles 
from the extra# by a gentle heat, till it coroes to the con¬ 
fidence of treacle. This may be done either by the air and 


rately warm, and thus to fhorten the procefs. But the Tanning, 
great expence of thefe triple pits and of the fuel, it is to be Tantalus, 
feared, will counterbalance any advantages which might 
otherwife be derived from this invention. 

Monfieur Seguin of Paris has lately fubmitted to the 
French Convention a new method of tanning, which is faid 
to poflefs wonderful advantages. He has certainly exploded 
the ignorant and abfurd fyftems of the French tanners, which 
we have above hinted at, and has fhown much ingenuity 
and chemical knowledge in the profecution of his diftove- 
ries j but his leading principles feem, in fa#, to be nearly 
fimilar to thofe which have been long known and pra#ifed 
in England. * 

An ingenious manufa#urer rn London has, by the appli¬ 
cation of warm air, conveyed by means of flues from ftoves 
properly conftru#ed, and by other contrivances not gene¬ 
rally known, confiderably abridged the ufual procefs of tan¬ 
ning. Some experiments have likewife been lately made 
with the bark of afh and of horfe-chefnut. 

A fubftitute for oak bark, the price of which has lately 
been enormous, is the grand defideratum in the manufa#ure 
of leather. Moft of thofe above enumerated have hi'herto 
been found ineffe#ual j but a patent, bearing date 16th Ja¬ 
nuary 1794, has been granted to Mr Afhton of Sheffield, 
Yorkfhire, for his difeovery of a cheap and expeditious me¬ 
thod of tanning leather. This method chiefly confifts in 
applying a preparation of mineral fubftances inftead of oak 
bark. Thofe which, on account of their cheapnefe, are moft 
to be preferred, are the drofs of coal-pits, called Julphur- 
fione or pyrites., and the yellow ferruginous earth or red 
ochre ; and, in general, all aftringent, fulphureous, or vitrf- 
olated fubftances. 

If this difeovery, which is yet in its infancy, ftiould prove 
fuccefsful, it may caufe a mateiial alteration in the procefs 
of this manufa#ure ; and by reducing the expence may ul¬ 
timately be of great advantage to the public. Many other 
experiments are now making in England for the improve¬ 
ment of tanning and as there are many perfons of ingenu¬ 
ity and knowledge engaged in the leather manufa#ure,much 
may be expe#ed from their induftry and (kill. 6 

As the a#s of parliament refpeding leather, &c. are very 
numerous, and many of them almoft obfolete, we lhall refer 
our readers to Burn’s Juftice, or to the Statutes at Large. ' t j ng ^ 
We cannot, however, help remarking, that the a# of 1 thcr. 
James I. cap. 22. which preferibes the mode and manner 
in which leather {hall be tanned, the materials to be uled, 
and the time to be employed, is fo palpably abfurd and 
oppreflive, that it ought to be immediately repealed. 

The revenue arifing from the duty on leather tanned in 
Great Britain (exclufive of oiled leather) is upwards of 
L« 200,000 per annum. 

TANTALUS, in fabulous hiftory, king of Phrygia and 
Paphlagonia, was the fen of Jupiter and the nymph Plota,. 


heat of the fun, or by the ftill or iron pan over the fire. He one day entertained the gods at his table; when, to 

Anthony Da,y , Efq; of London, obtained a patent, dated prove their divinity, he ferved up his fon Pelops cut in 
3 7th July 179c, for a new method of tanning, “ with half pieces. All the deities, except Ceres, perceived his cruelty 
the bark in half the ufual time.” This plan chiefly con- and impiety, and would not touch his provifions. That 


lifts in concentrating the bark into a ftrong extra#, and in geddefs, whofe thoughts were folely employed about her 
feme mechanical improvements in the conftrudion of the daughter Proferpine, inadvertently eat a part of his left 
tan-yard. But neither the one tor the othei have yet been '(boulder. Pelops, however, was reftored to life; and an 
adopted. + • ivory (boulder given him in the room of that which had 

The lAth May 1795, a patent was granted to Mr Tuck- been eaten; while Tantalus was thrown into Tartarus, 
er of Wickham, Hants. He propofes that the vat, made where he was puniftied with perpetual hunger and thirft, 
of wood, be inclofed in a metallic coating or copper pit, com- He was chained in a lake ; the water of which reached up 
jffetely foldered, to prevent the efcape of any of the' fluid* to his chin, but retired when he attempted to drink. The 
This is to be furrounded with a cafe of brick-work, leaving branch of a tree loaded with fruit hung down even to his 
an interftice of a.iew inches; and a fire is to be made in a lips, but on his attempting to pluck the fruit the branch., 
orate n&tr the bottom of the git, to keep the. ooze mode- fgrung upwards. 



Tantalus 

I . 

Taormina. 
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Tantalus, in ornithology, a genus of birds belonging 
to the order of gral'se. The bill is long, Tubulated, and 
fomewhat crooked ; the face naked ; the tongue fhort; and 
the feet have four toes palmated on the under part. There 
are, according to Dr Latham, 23 fpecies; of which the 
moll remarkable is the ibis, the bird fo much valued by the 
ancient Egyptians. 

The ibis was formerly held in great veneration in Egypt, 
on account of its utility in freeing the country from ferpents. 
Serpents muft therefore have been numerous, or they could 
not have been very ofFenfive ; and the ibis mufl have been 
numerous, or they could not have been ufeful. Yet we are 
allured by Mr Bruce, that the ibis is at prefent unknown in 
Egypt, and ferpents are no nuifance; and he thinks it im- 
poffible that a country, covered with water for five months 
of the year as Egypt is, could ever have abounded with fer¬ 
pents. He endeavours, however, to reconcile the accounts 
of ancient hiftorians with the Hate of Egypt. 

In former times, when Egypt was in its flonrifhing ftate, 
the inhabited country extended much farther than it does 
at prefent; reaching even a confiderable way into the Tandy 
delert of Libya, where ferpents have their abode. Thele 
parts were fupplied with water by immenfe lakes, dug by 
the magnificent princes of thofe times, and filled by tire an¬ 
nual inundation of the Nile. Thefe frontier diftrifis would 
naturally be infefted with vipers from the Libyan defert, 
and the vaft lakes would as naturally be fupplied by num¬ 
bers of water fowl, of which the ibis is a fpecies. This 
bird being likewife an enemy to ferpents, the inhabitants 
would foon become acquainted with his ufe, and their fuper- 
ftition would foon reward him. In after ages, however, 
when the ancient improvements were loft, and thefe vail 
lakes dried up which brought the ibis thither, the ferpents 
ceafed to give any offence, becaufe there were none of the 
human fpecies there whom they could annoy ; and in confe- 
quence of the want of water, the birds ceafed to annoy 
them, retiring to their native place Ethiopia, where they 
continue to frequent the great (lagnant pools which are com¬ 
mon in that country. 

Mr Bruce found a bird in Abyffmia, which, after compa¬ 
ring it with the defeription of the ancient writers, and the 
embalmed ibis of Egypt, he concludes is the fame with ihe 
Egyptian ibis. It is called abou Haunts , fignilying “ fa¬ 
ther John,” from its appearing annually on St John’s day. 

This bird is minutely deicribed by Mr Bruce. It has a 
beak ffiaped like that of a curlew, two-thirds flraigbt, and 
the remaining third crooked ; the upper part of a green 
horny fubftance, and the lower part black. It meafures 
four inches and an half frem the occiput to the place where 
it joins the beak. The leg, from the lower joint of the 
thigh to the foot, is fix inches; the bone round and very 
llrong ; and from the lower joint of the thigh to wheie it 
j< ins the body, is five inches and a half. The height of 
the body from the lole to the middle of the back is 19 
inches; the aperture of the eye one inch ; the feet and legs 
black : three toes before armed with Tharp and ftraight 
claws; and a toe behind. The head is brown, and the plu¬ 
mage of the fame colour down to the back, or the place 
where the neck and back are joined. The throat is white, 
as well as the back, bread, and thighs; the largell feathers 
of the wing are of a deep black for 13 inches from the tail ; 
and fix irches up the badk from the extremity of the tail is 
black likewife. 

Tantalus's Cup. See Hydrostatics, n° 44. 

TANZY, or Tansy, in botany. See Tanacetum. 

TAORMINA, a town in Sicily, is iituated on a rock 
which rifes to a confiderable elevation above the level of the 
fea, and is furrounded by other rocks, the height of which 
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is ft ill more confiderable. It is 88 miles fouth of Medina, Taommr 
and was founded by a colony from Naxos, which were pro- !l 
bably induced to chcofe the fituation, not fo much on ac¬ 
count of its grandeur, as for the fecurity which it would 
afford. It is alfo very vvholefome. The road to Taormina, 
up the north fide of the hill on which it Hands, is very deep 
and difficult of afeent. 

Of the origin of Taormina, as of other cities, almoft no¬ 
thing is known. A colony from the ifle of Naxos fettled 
at the foot of Etna, at no great diftance from the fhore, 
and about a league or a league and an half from the pre- 
fent fituation of Taormina. Dionyfius the Tyrant attacked 
this colony, and either took or fet fire to the city. The 
inhabitants retired to the rocks of Mount Taurus ; among 
which they found a traift of ground fufficiently level, and of 
fufficient extent, for them to raife habitations upon it. It 
was a fituation in which they might be fecure from every 
attack. Here, theiefore, they'built a city; which, after 
the mountain, they named Tauromenium. It was at length 
railed to a very flourifhing ftate by trade, and became ce¬ 
lebrated as a feat of the arts. There are Hill many remains 
to be feen, which fhow that the fine arts muft have been 
once fuccefsfully cultivated at Tauromenium. 

Among other remains of the ancient Tauromenium, (lilt 
to be feen at Taormina, there is a fpacious theatre. Near 
the theatre is a tomb, and behind the tomb a large natural 
grotto. The grotto appears to have been anciently adorn¬ 
ed within with artificial ornaments. It was poffibly confe- 
crated by the Greeks to fome rural deity, pet haps to th* 
nymphs, to whom the ancient heathens ufed generally to 
confecrate grottos. After the inhabitants of Taormina em- 
btaced Chriftianity, they ftill continued to vifit this grotto 
with devout veneration. Inftead of the Pagan divinities to 
whom it had before been facred, they fubftituted a faint, the 
venerable St Leonard, inftead of thefportive nymphs. But 
St Leonard did not long draw crowds to this g>otto ; and' 
the Chriftians have either defaced its Pagan decorations, c r 
fuffered them to fall into decay by the injuries of time. lc 
is now black and fmoky ; and it is with difficulty that any 
remains of the Greek paintings with which it was once or¬ 
namented can be diftinguilhed. Perhaps it might be fa .red 
to Pales rather than the nymphs: She was the protedtreis 
of flocks; and the circumjacent grounds are, and always 
have been, excellent for palture. 

There are alfo to be feen in the neighbourhood of Taor¬ 
mina a variety of tombs, the remains of a gymnafium, with 
a number of other monuments which ftill prefeive die me¬ 
mory of the ancient Tauromenium. 

TAPE-worm. See T/enia. 

TAPER, Tapering, is underftood of a piece of tim¬ 
ber, or the like, when thick at one end, and gradually di- 
minifhing to the other; as is the cafe in pyramids, cones. 

Sic. 

To mrcjtire TAVt.R-Timber, &c. See S/.iding Rule. 

Taper Bored , is applied to a piece of ordnance when it 
is wider at the mouth than towards the breech. 


Taper, alfo denotes a kind of tall wax caudle, placed in 
a candleftick, and burnt at funeral proceifions, and in oilier 
church folemnities. 

Tapers are made of different fizes ; in fome places, as- 
Xtalv, &c. they are eylindrical ; but in moll odier commits, 
as England, France, &c. they are conical or taper ; whence 
poffibly the name; unlefs we rather choofe to derive ta¬ 
per, in the adje&ive fenfe from the fubftantive taper, in the 
Saxon tapen or tapon , cere us, “ wax-candle.” Both kinds are 
pierced at bottom for a pin in the candleftick to enter.— 
There are tvo ways of making tapers, the firft with the 
ladle, the fecond by hand ; for which, fee Candle. 

Pajlhai 
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^Tipcr, Pafchal Tapfr, among the Romanifts, is a large taper, 
_ J P-ftry- whereon the deacon applies five bits of frankincenfe, in 
holes made for the purpofe, in form of a crofs j and which 
lie lights with new fire in the ceremony of Eafter-Satur¬ 
day. 

The Pontifical makes Pope Zofimus the author of this 
nfage ; but Baronins will have it more ancient, and quotes 
a hymn of Pmdentius to prove it. That pope he fiappofes 
to have only eftablifhed the ufe thereof in parifh-churches, 
which, till then, had been reftrained to greater churches. 

F. Papebroch explains the original of the pafchal taper 
more diftindtly, in his Conatus Chronico-Hijloricus, See. It 
Teems, though the council of Nice regulated the day where¬ 
on Eafter was to be celebrated, it laid it on the patriarch of 
Alexandria to make a yearly canon thereof, and to fend it 
'to the pope. As all the other moveable feafts were to be 
regulated by that of Eafter, a catalogue of them was made 
•every year ; and this was written on a taper, cereus , which 
was bleifed in the church with much folemnity. 

This taper, according to the abbot Chaftelain, was not a 
•wax-candle made to be burnt j it had no wick, nor was 
-it any thing more than a kind of column of wax, made on 
purpofe to write the lift of moveable feafts on ; and which 
would fuffice to -hold that lift for the fpace of a year. 

For among the ancients, when any thing was to be writ¬ 
ten to laft for ever, they engraved it on marble or fteel; 
when it was to laft a long while, they wrote it on Egyp¬ 
tian paper ; and when it was only to laft a ftiort time, they 
■ contented themfelves to write it on wax. In procefs of 
•time they came to write the moveable feafts on paper, but 
they ft ill faliened it to the pafchal taper. Such is the origi¬ 
nal of the benediction of the pafchal taper. 

TAPESTRY-, a kind of cloth made of wool and filk, 
adorned with figures of different animals, &c, and formerly 
ufed for lining the walls of rooms, churches, &c. 

The art of weaving tapeftry is fuppofed to have been bor¬ 
rowed from the Saracens; accordingly the workmen em¬ 
ployed in this manufacture in France were formerly called 
Sarazins or Sarazinois. Guicciardini aferibes the inven¬ 
tion of tapeftry hangings to the inhabitants of the Nether¬ 
lands ; but he has not mentioned at what time the difeovery 
was made. This art was brought into England by Wil¬ 
liam Sheldon, near the end of Henry VIII.’s reign. In 
1619 a manufacture was eftablifhed at Mortlake in Surry 
by Sir Francis "Crane, who received L. 2000 from King 
James to encourage the defign. The firft manufacture of 
tapeftry at Paris was let up under Henry IV. in 1606 or 
16 07, by feveral artifts whom that monarch invited from 
Flanders. Under Louis XIV. the manufacture of the Go- 
•belins was inftituted, which has introduced very beautiful 
-cloths,, remarkable for ftrength, for elegance of defign, and 
a happy choice of colours. The fineft paintings are copied, 
and eminent painters have been employed in making defig-ns 
for the work. 

Tapeftry-work is-diftinguilhed by the workmen into two 
kinds, viz. that of high and that of low warp ; chough the 
difference is rather in the manner of working than in the 
work itfelf-j which is in effeCt the fame in both ; only the 
looms, and confequently the warps, are differently fituated ; 
rhofe of the low warp being placed flat and parallel to the 
horizon, and thofe of the high warp ereCted perpendicular¬ 
ly. The Englilh anciently excelled all the world in the ta- 
peftry of the high warp ; and they ftill retain their former 
reputation, though with fome little change s their low warps 
are ftill admired ; but as for the high ones, they are quite 
laid afide by the French. The French, before the-Revolution, 
had three confiderable tapeftry manufactures befides that of 

the Gobelins.} the firft.at AubuiTon in Auvergne,.the fecond 
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at Felletin in the Upper Marche, and the third at Beauvais. Tapeftry. 
They were all equally eftablilhed for the high and the low w 
warp ; but they had all laid afide the high warp excepting 
the Gobelins. There were admirable low warps likewife in 
Flanders, generally exceeding thofe of France ; the chief and 
almoft only Flemifh manufactures were at Bruftels, Ant¬ 
werp, Oudenard, Lifle, Tournay, Bruges, and Valenciennes; 
but of the ftate of thefe manufactures now we are ignorant. 

The ufual widths of tapeftry are from two ells to three 
ells Paris meafure. 

The Manufacture of Tapejlry of the High Warp. —The 
loom on which it is wrought is placed perpendicularly : it 
confifts of four principal pieces; two long planks or cheeks 
of wood, and two thick rollers or beams. The planks are 
fet upright, and the beams acrofs them, one at the top and 
the other at the bottom, or about a foot diftauce from the 
ground. They have each their trunnions, by which they 
are fufpended on the planks, and are turned with bars. In 
each roller is a groove, from one end to the other, capable 
of containing a long round piece of wood, faftened therein 
with hooks. The ufe of it is to tie the ends of the warp 
to. The warp, which is a kind of worfted, or twifted wool¬ 
len thread, is wound on the upper roller ; and the work, as 
faft as wove, is wound on the lower. Withinfide the planks, 
which are feven or eight feet high, fourteen or fifteen inches 
broad, and three or four thick, are holes pierced from top 
to bottom, in which are put thick pieces of iron, with hooks 
at one end ferving to fuftain the coat-ftave ; thefe pieces of 
iron have alfo holes pierced, by putting a pin in which the 
ftave is drawn nearer or fet farther off; and thus the coats 
or threads are ftretched or loofened at pleafure. The coat- 
ftave is about three inches diameter, and runs all the length of 
the loom; on this are fixed the coats or threads, which 
make the threads of the warp crofs each other. It has much 
the fame effeCt here as the fpring-ftave and treddles have in 
the common looms. The coats are little threads faftened to 
each thread of the warp with a kind of Aiding knot, which 
forms a fort of mafh or ring. They ferve to keep the warp 
open for the paffage of broaches wound with lilks, woollens, 
or other matters ufed in the piece of tapeftry. In the laft 
place, there are a number "of little fticks of different lengths, 
but all about an inch in diameter, which the workman keeps 
by him in bafkets, to ferve to make the threads of the warp 
crofs each other, by paffing them acrofs; and, that the 
threads thus crofted may retain their proper, fituatidn, a 
packthread is run among the threads above the ftick. 

The loom being thus formed, and mounted with its warp, 
the firft thing the workman does is to draw on the threads 
of this warp the principal lines and ftrokes of the defign to 
be reprefented on the piece of tapeftry ; which is done by 
applying cartoons made from the painting he intends to co¬ 
py to the fide that is to be the wrong fide of the piece, 
and then, with a black lead pencil, following and tracing 
out the contours thereof on the thread of the right fide } 
fo that the ftrokes appear equally both before and be¬ 
hind. 

As for the original defign the work is to be finilhed by, 
it is hung up behind the workmen, and wound on a long 
ftaff, from which a piece is unrolled from time to time as 
the work proceeds. 

Befides the loom, &c. here deferibed, there are three 
other principal inftruments required for working the filk or 
the wool of the woof within the threads of the warp ; thefe 
are a broach, a reed, and an iron needle. The broach is 
made of a bard wood, feven or eight inches long, and two- 
thirds, of an inch thick, ending in a point with a little 
handle. This ferves as a fhuttle ; the filks, woollens, gold, 
or filver, to be ufed in the -work being wound on it-, The 

reed 
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Tapeftry. reed or comb is alfo of wood, eight or nine inches long, fpace to fpace with firings, by means of which the defign is 

and an inch thick on the back, whence it grows lefs and brought nearer the warp. 

lefs to the extremity of the teeth, which are more or lefs The loom being mounted, there are two infiruments ufed 
apart, according to the greater or lefs degree of finenefs of in working it, viz. the reed and the flute. The flute does 
the intended work. Laftly, the needle is made in form of the office of the weaver’s fhuttle ; it is made of an hard 
the common needle, only bigger and longer. Its ufe is to polifhed wood, three or four lines thick at the ends, and- 
prefs clofe the wool and filks when there is any line or co- fomewhat more in the middle, and three or four inches long, 
lour that does not fit well. On it are wound the filks or other matters to be tried as the 

All things being prepared for the work, and the work- woof of the tapeftry. The comb or reed is of wood or ivo- 
man ready to begin, he places himfelf on the wrong fide of ry j it has ufually teeth on both fides; it is about an inch 
the piece, with his back towards the defign : fo that he thick in the middle, but diminifhes each way to the extre- 
woiks as it were blindfold, feeing nothing of what he does, mity of the teeth : it ferves to beat the threads of the woof 
and being obliged to quit his poft, and go to the other fide clofe to each other, as fall as the workman has palled and. 
of the loom whenever he would view and examine the piece, placed them with his flute among the threads of the warp, 
to correft it with his preffing-needle. To put filk, &c. in The workman is feated on a bench before the loom, with 
the warp, he firft turns and looks at the defign ; then, ta- his bread againft the beam, only a culhion or pillow between 
king a broach full of the proper colour, he places it among them ; and, in this pofture, feparating, with his fingers, 

the threads of the warp, which he brings crofs each other the threads of the warp, that he may fee the defign under- 

with his fingers, by means of the coats or threads faftened neath, and taking a flute, mounted with a proper colour, be 
to the ftaff; this he repeats every time he is to change bis paffes it among the threads, after having raifed or lowered 
colour. Having placed the filk or wool, he beats it with them, by means of the treddles moving the fpring-ftaves and 
his reed or comb ; and when he has thus wrought in feveral coats. 

rows over each other, he goes to fee the effedts they have, in Lafiiy, To prefs and clofe the threads of the filk or yarn, 
order to reform the contours with his needle, if there be &c. thus placed, he ftrikes each courfe (t. e. what the flute 
occaficn. As the work advances, it is rolled upon the lower leaves in its palling and coming back again) with the reed, 
beam, and they unroll as much warp from the upper beam TAPIOCA, a fpecies of ftarch, which the Brazileans 
as fuffices them to continue the piece: the like they do of make from the roots of the calfada plant, which is already 
the defign behind them. When the pieces are wide, feveral defcribed under its botanic name Jatropha. 
workmen may be employed at once. TAPIR, in zoology, a quadruped of the order of hellua, 

We have but two things to add : the firft is, that the refembling the hippopotamus, has the fore-hoofs divided into 
high warp tapeftry goes on much more flowly than the low four, apd the hind-hoofs into three parts. The nofe of the 
warp, and takes up almoft twice the time and trouble. The male extends far beyond the lower jaw, is {lender, and forms 
fecond is, that all the difference that the eye can perceive a fort of probofcis 5 it is capable of being contracted or ex- 
between the two kinds, confifts in this, that in the low warp tended at pleafure. and its fides are fulcated. The extre- 
there is a red fillet, about one-twelfth of an inch broad, mities of both jaws end in a point, and there are ten cutting 
running on each fide from top to bottom, which is wanting teeth in each. Between them and the grinders there is a va»- 
in the high warp. cant fpace ; and there are ten grinders in each jaw. The eais 

ManufaQure of Tapfry of the Low Warp .—Tlie loom are eredt, the eyes fmall, and the body is fhaped like that of 
or frame, whereon the low warp is wrought, is much like a hog. The back is arched; the legs are {hort; and the 
that of the weavers; the principal parts thereof are two hoofs fmall, black, and hollow. The tail is very fmall. The 
ftrong pieces of wood forming the fides of the loom, and animal grows to the fize of a heifer half a year old. The 
hearing a beam or roller at each end : they are fuftained at hair is ihort: when young, it is fpotted with white ; when 
bottom with other ftrong pieces of wood in manner of old, of a dufky colour.—It inhabits the woods and rivers of 
treftes; and, to keep them, the firmer, they are likewife the eaftern fide of South America, from the Ifthmus of Da- 
faftened to the floor with a kind of buttreffes, which prevent rien to the river of Amazon. It fleeps during day in the 
any fiiaking, though there are fometimes four or five work- darkeft and thickeft foreft adjacent to the banks, and goes 
men leaning on the fore-beam at once. out in the night-time in fearch of food. It lives on grafs. 

The rollers have each their trunnions, by which they are fugar-canes, and on fruits. If difturbed, it takes to the water ; 
fuftained : they are turned by large iron pins three feet long, fwims very well; or finks below, and, like the hippopota- 
Along each beam runs a groove, wherein is placed the wich, mus, walks on the bottom as on dry ground. It makes a 
a piece of wood of about two inches diameter, and almoft fort of hiding noife.—This is the largeft of the American 
of the length of the roller: this piece fills the groove en- animals. 

finely, and is faftened therein, from fpace to fpace, by wood- TAPPING, in general, the aft of piercing a hole in a 
en pins. To the two wiches are faftened the two extremr- veffel, and applying a tube or canula in the aperture, for the 
ties of the svarp, which is wound on the farther roller, and commodious drawing off the liquor contained therein, 
the work, as it advances, on the nearer. Tapping, in furgery. See Surgery. 

Acrofs the two fides, almoft in the middle of the loom, T.A PROBANE, the ancient name of the ifland of Gey. 
paffes a wooden bar, which fuftains little pieces of wood, not Ion. See Ceylon. 

unlike the beam of a balance: to thefe pieces are faftened TAR, a thick, black, undtuous fubftance obtained chiefly 
firings, which bear certain fpring-ftaves, wherewith the from old pines and fir-trees by burning them with a clofe 
workman, by means of two treddles under the loom where- fmothering heat. It is prepared in great quantities in Nor- 
on he fets bis feet, gives a motion to the coats, and makes way, Sweden, Geimany, Ruffia, and North America, and • 
the threads of the warp rife and fall alternately. Each in other countries where the pine and fir abound. For the 
loom has more or fewer of thefe fpring-ftaves, and each ftaff method of obtaining it, fee the article Pinus, in Vol. XIV. 
more or fewer coats, as the tapeftry confifts of more or fewer page 765. 

threads. . _ Bechcr, the celebrated chemift, firft propofed to make t.ir 

The defign or painting the tapeftry man is to follow Is from pit-coal. Manufactures for this purpofe have been 
placed underneath the warp ■ where it is fuftained from eftublilhed many years ago in the biihopric cf Liege, and 
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in feveral paVts of‘England, In the year 1781, the earl of 
Dundonald obtained a patent for extrading tar from pit- 
coal by a new procefs of diftillation (fee Coal, page 89.) ; 
Great hopes were entertained of the value of this difca- 
very, but we have not heard that it has anfwered expec¬ 
tation. 

Tar, which is well-known for its economical ufes, is pro¬ 
perly an empyreumatic oil of turpentine, and has been much 
ufed as a medicine both internally and externally (fee Phar¬ 
macy -Index). Tar-water, or water impregnated with the 
more foluble parts of tar, was formerly a popul ,r remedy. 
See Pharmacy, n° 405. 

TARANTO, the ancient Tarentum, a fea port town 
of Italy, in the kingdom of Naples, and in the Terra be 
Otranto. It is a ftrong and populous place, with an arch- 
bilhop’s fee, and the title of a principality. It is feated on 
a peninfula, and is defended by a ftrong caftle ; but the har¬ 
bour is choaked up. E, Long. 17. 29. N. Lat. 40. 35. 

TARANTULA, a fpecies of Aranea, fo called from 
Taranto, the place where they are faid to abound. See 
Aranea, fpecies 13. 

TARASCQN, an ancient, populous, andhandfome town 
of France, in the department of the Mouths of the Rhone, 
-and late province of Provence, with a well-built caftle, feat- 
-ed on the river Rhone, oppofite Beaucaire, with which it 
communicates by a bridge of boats. Its commerce confifts 
in oil, brandy, ftarch, and fluffs that are much worn, one 
fort being of coarfe filk, and the other of the fame material 
and wool. It is 10 miles north of Arles, and 375 fouth by 
eaft of Paris. E. Long. 4. 45. N. Lat. 43. 46. 

TARAZGNA, a ftrong town of Spain, in the kingdom 
of Arragon, and on the frontiers of OldCaflile, with a bi- 
fhop’s fee. It is feated partly on a rock, and partly in a 
fertile plain, on the river Chiles. It was taken from the 
Moors in 1110. W. Long. 1. 26. N. Lat. 42. 10. 

TARCHONA NTHUS, flea-bane, in botany: A ge¬ 
nus of plants belonging to the clafs of fyngenefia, and to 
the order of polygymia aqualis ; and in the natural fyftem 
ranging under the 49th, order, Compojtte. The receptacle 
is villous, and the pappus plumy ; the calyx is monophyl- 
L us, turbinated, and half divided into feven fegments. There 
are only three fpecies known ; the campheratus, glaber, and 
fried let. 

TARE, is an allowance for the outfide package that 
contains fuch goods as cannot be unpacked without de¬ 
triment; or for the papers, threads, bands, &c. that in- 
clofe or bind any goods imported loofe ; or though import¬ 
ed in calks, chefts, &c. yet cannot be unpacked and weigh¬ 
ed neat. 

Tare, or vetch. See VrctA. 

TARGET, a kind of fhield or weapon of defence made 
life of by the ancients. 

TARGIONIA, in botany; a genus of plants belong¬ 
ing to the clafs ot cryplfgamia , and natural order of iilgte. 
The calyx is bivalved, including a globular body. There 
is only one fpecies ; the bypophylla, which it a native of 
Great Britain. The hypophylla, or vetch targionia, has 
leaves about a quarter of an inch long, of a heart-fliape, in¬ 
verted, and growing proftrate in a clump together: their 
upper furface is green, covered with whitifti papillae, and 
their lower furface is black. The fru&ification grows at 
the great end of the leaf on the lower fide, and confifts of 
two concave valves or hemifpheres, of a reddifh black colour, 
inclofing a chocolate-coloured globule, refembling the feed 
of a tare or vetch, full of a yellow powder. «The leaves in- 
creafe by lhootjng out young offsets from their Tides like 
the polypus. This plant is found in the north of England; 
End near the Tarbet of Cantire in .Scotland. 
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TARGUM, a name given to the Chaldee paraphrafes of Targnin. 
the books of the Old Teftu&ient. They are called para . ^ 

phrajes or exp'jitiom , becaufe they are rather Comments and 
explications than literal tranflations of the text. They are 
written in the Chaldee tongue, which became familiar to the 
Jews after the time of their captivity in Babylon, and was 
more known to them than the Hebrew itfelf. So that 
when the Hebrew text was read in the fynagogue, or in the 
temple, they generally added to it an explication in the 
Chaldee tongue for the fervice of the people, who had but 
a very imperfect knowledge of the Hebrew tongue. It is 
probable, that even from the time of Ezra this cuftom be¬ 
gan, ftnee this learned feribe, reading the law to the people 
in the temple, explained it, with the other priefts that were 
with him, to make it underftood by the people (Nehem. 
vdi. 7—9.). 

But though the cuftom of making thefe forts of expofi- 
tions in the Chaldee language be very ancient among the 
Hebrews, yet have they no written paraphrafes or targums 
before the era of Onkelos and Jonathan, who lived about the 
time of our Saviour. Jonathan is placed about 30 years be¬ 
fore Chrift, under the reign of Herod the Great. Onkelos is 
fomething more modern,, The targum of Onkelos is the 
moftofall efteemed, and copies are to be found in which it 
is inferted verle for verfe with the Hebrew. It is fo fhort 
«nd fo Ample, that it cannot be fufpeded of being corrupted. 

This parapbraft wrote only upon the books of Mofes ; and 
his ftyle approaches nearly to the purity of the Chaldee, as 
it is found in Daniehand Ezra. This targum is quoted in 
the Mifna, but was not known either to Eufebius, St Jerome, 
or Origen. 

The targum of Jonathan fon of Uziel is upon the greater 
and leffer prophets. He is much more diffufe than Onkelos, 
and efpecially upon the leffer prophets, were he takes great 
liberties, and runs on in allegories. His ftyle is pure enough-, 
and approaches pretty near to the Chaldee of Onkelos. It is 
thought that the Jewilh.doftors who lived about 700 years 
after him made fome additions to him. 

The targum of Jofeph the Blind is upon the Hagiogra- 
pha. This author is much more modern, and lefs efteemed 
than thofe we have now mentioned. He has written upon 
the Plalms, Job, the Proverbs, the Canticles, Ecclefiailes, 

Ruth, and Either. His ftyle is a very corrupt Chaldee, 
with a great mixture of words from foreign languages. 

The targum of Jerufalem is only upon the Pentateuch ; 
nor is that entire or perfeft. There are whole verfes want¬ 
ing, others tranfpofed, others mutilated ; which has made 
many of opinion that this is only a fragment of fome ancient 
paraphrafe that is now loft. There is no targum upon 
Daniel, or upon the books of Ezra and Nehemiah. 

Thefe targums are of great ul’e for the better underftand- 
ingnot only of the Old Teftament, on which they are writ¬ 
ten, but alfo of the New. As to the Old Teftament, they 
ferve to vindicate the genuinenefs of the prefent Hebrew 
text, by proving it to be the fame that was in ufe when 
thefe targums we;e made, contrary to the opinion of thofe 
who think the Jews corrupted it after our Saviour’s time. 

They help to explain many words and phrafes in the He¬ 
brew original, and they hand down to us many of the an¬ 
cient cuftoms of the Jews. And fome of them, with the 
phrafeologies, idioms, and peculiar forms of fpeech, which 
we find in them, do in many inftances help as much for 
the better illuftration and better underftanding of the New 
Teftament as of the Old ; the Jerufalem Chaldee diale A, in 
which they are written, being the vulgar language of the 
Jews in our Saviour’s time. They alfo very much ferve the 
Chriftian caufeagainft the Jews, by interpreting many of the 
prophecies of the Meffiah in the Old Teftament in the fame 

manner 
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B’arii- manner as the Chriftians do. Many inftances are produced 
II to this purpol'e by Dr Prideaux in his Connect, of the Hf. 

3 a » ai > of the Old and New TV/?, vol. iv. p. 777, &c. 

Thefe targums are publilhed to the belt advan tage in the 
fecond edition of the great Hebrew Bible fet fortli at Ba- 
lil by Buxtorf the father, anno 1610 ; for he has refilled 
the Chaldee text, and reformed the vowel pointings in it: 
the targums having at fir'd been written without vowel 
points, which were afterwards added very erroneoufly by 
feme Jews. 

TARIF, a table or catalogue containing the names of 
diffeient forts of merchandize, with the duties to be paid as 
fettled by authority amongft trading nations. 

TARPA (Spurius Mecius), a Latin critic in the time 
of Julius Caefar and Auguftus. He had his tribunal in the 
temple of Apollo, where, with four affiftants, he palled fen- 
tence on the works of the poets. Cicero and Horace make 
honourable mention of this critic. 

TARPAULIN, a piece of canvafs, well tarred over, to 
keep off the rain from any place. The term is alfo often 
applied in a burlefque fenfe to a perfon that has been all his 
life bred to the fea. 

TARPEIAN, in Roman antiquity, an appellation given 
to a lleep rock in Rome; whence, by the law of the 
twelve tables, thofe guilty of certain crimes were precipi¬ 
tated. It took its' name from Tarpeia, a veltal virgin, 
who was killed by the Sabines, as related under the article 
Rome, n° 24. 

TARQUIN the Elder, king of Rome, fucceeded Ancus 
Martius 615 B.C. See Rome, n° 35—40. 

f arctuin the Proud, a tyrant and ufurper. See the ar¬ 
ticle Rome, n° 49—51, See. 

TARRAGON, or dragon-wort. See Artemisia. 

TARROCK, in ornithology, a fpecies of Larus. 

TARSHISH, or Tartessus, a town frequently men¬ 
tioned by ancient authors, the fituation of which it is difficult 
to afeertain. See the opinions of Mr Bruce and Dr Droig 
on this fubjefl under the article OphiR. 

TARTAN, in fea language, a fmall coalling veffel navi¬ 
gated in the Mediterranean fea, and having only one maft 
and a bowfprit, the principal fail, which is extremely large, 
being extended by a lateen-yard. When tartans put up a 
fquare fail, it is called a fail of fortune. 

TARTAR, a hard folid fubltance which feparates from 
wine after complete feimentation, and adheres to the top 
and fides of the cafks. See the Index to Chemistry and 
Ph ARMACY. 

TaRTARY, a very large country of Afia, fituated 
between 57 u and 160 0 of E. Long, reckoning from the 
weft end of the ifle of Ferro, and between 37 0 and 55 0 
of Lat. It is bounded on the north by Siberia, or that 
part of Afia which belongs to Rufiia ; on the weft by the 
rivers Don, Wolga, and Kama, which feparate it from 
Raffia ; on the fomh by the Euxine and Cafpian Seas, 
Karafm, the two Bukhaiias, China, and Korea; and on 
the eaft, by the Oriental or Tartarian ocean. It exteuds 
from eaft to weft the fipave of 104 degrees in longitude, or 
4145 geographical miles ; but its breadth is not proportion- 
able, being not above 960 miles where broadeft, and where 
narmweft 330. 

This vaft region is divided into two great parts; the one 
called the Wefern , the other the Eafern 'Tartary. 

Weftern Tartary, which is much more extenfive than 
the Eaftern, containing 139 degrees of longitude out of 
161, is inhabited by a great number of nations, or tribes 
i f people, who are called Mungls or Mungalt , by them- 
felvcs; and Moguls or Tartars, indifferently, by other 
nations. 

Vol. XVIII. 
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The principal mountains, or rather chains of mount.unr, Tartar/^ 
found in this part of Great Tartany, may be div ded into 
three dalles: firft, thole winch run along the northern bor¬ 
ders of it; and though perhaps not always contiguous, or 
of the fame d-nomination, go under the general name nt 
Ulirg Tag, or Dag, that is, the Great Mountain. Secondly, 
thofe which make the foulhern bounds, and are called 
Ktchug Tag, or the Leffer Mountain. The third great 
chain is called Alount Pit ay, lying nearly in the middle, 
between the Cafpian Sea and Eaftern Tartary, and ex¬ 
tending between the other two; in about the noth degree 
of longitude. 

The principal rivers of Weftern Tartary, befides the Dnie¬ 
per, Don, and Wolga, are the Jaik or Yaik, and Yem, 
both defeending from the Ulug Tag, and falling into the 
Cafpian Sea on the north fide ; the river Ili or Khonghis, 
which rifes out of the Kichug Tag, on the borders of Lit¬ 
tle Bukharia, and runs north-weft into the lake Palkafi, 
which is about forty miles long, and 30 broad, in latitude 
48°, longitude 97 0 , reckoning from the iile of Ferro ; or* 
this river the khan of the Eluths or Kalmucks ufually re- 
fides ; the river Irtifh, Irtis, or Erchis, which rifes in Mount 
Altay, and runs weftward, inclining to the north, between 
two branches of it, into the lake Sayfan, Saffan, or Ifan, 
called alfo Honholu-Nor, 90 miles long from weft to eaft, 
and 40 broad, in latitude 47 0 30', longitude 104° ; from 
whence iffuing again, it paffes north-weft, through part of 
Siberia, and falls into the Oby, which has its fource in the 
fame mountain, about one degree to the north of that of the 
Irtifn ; and feven of eight degrees to the north-eait rifes the 
Kern or Jenifea, which runs weftward for the fpace of feven 
or eight degrees, and then turning northward enters Siberia. 

The next river of note is the Selinga, which rifes out of the 
lake Kofogol, Hutuktu or Khutuktu, which is 70 miles 
long from fouth to north, and 20 broad, in latitude 52 s ', 
longitude 118 0 , not far from the fource of the Jenifea, and 
taking a fweep fouthward, round by the eall, falls north¬ 
ward into the lake Baykal in Siberia, about 30 leagues 
north-weft of the city Selinghinfkoy, which flands upon it. 

Into the Selinga runs the Orkon, coming from the fouth- 
weft ; and into the Orkon the Tula, rifing eaft ward in 
Mount Kentey. On the fame mountain rifes alfo two other 
livers, viz. the Onon, called alfo by the Tartars Saghalian 
Ula, or the Dragon river, and by the Ruffians Amur; 
which running noith-eaftward, and then taking a large 
fweep by the fouth, rolls along the bounds of Eaftern Tar¬ 
tary, and falls into the Eaftern Ocean. On its banks ftand 
two cities ; Nerchinfkoy or Nipchew, a frontier of the Ruf¬ 
fians, almoft due north of Pekin in China; and Saghalian 
Ula, poffeffed by the Chinefe. Another large river is the 
Kerlon or Kerulon, which running north-eaftward, falls in¬ 
to the lake Kulon or Dalay, which is 60 miles long front 
fouth-weft to north-eaft, and 27 broad, in latitude 48° 30', 
longitude 135 0 , and iffuing out again under the name of 
Ergona or Argun, joins the Saghalian Ula, about 170 miles 
beyond Nerchinfkoy. To tbefe let us add the river Kalka, 
from whence, though final], the Kalka-Moguls or Monrjoh 
take their name. It rifes in the mountains, foparating Eaft.. 
ern from Weftern Tartary, and, running eaftward, fails in¬ 
to the lake Puir, and then into that of Kulon, before fpo- 
ken of. 

In the middle of a defert, on the banks of the river Ir- 
tiffi, is a remarkable piece of antiquity called Sedmy Pala- 
ty, or the feven palaces. 

Above the Sedmy Palary, towards the fource of the Ir¬ 
tifh, grows the beft rhubarb in the world, without the leaft 
culture. In the plain ot this country alfo, about (fin-fit or 
ten days journey from Tomfky in Siberia, are found many 
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3 irtary. tombsand burving-places of ancient heroes, who in all pro- with fifii and fowl. In particular, here are wild mules, hor- 
bability fell in battle. Thefe tombs are eafily diftinguifhed fos, and dromedaries, wild boars, feveral kinds of deer, afpe- 
by the mounds of earth and ftone raifed over them. The cies of goats with yellow hair, fquirrels, foxes ; an animal 
Tartars fay, Tamerlane had many engagements in this coun- called hautehan, refembling an elk; another called ckulon or 
try with the Kalmucks, whom he in vain endeavoured to chelifon, that feems to be a fort of lynx ; and a creature 
conquer. Many perfons go from Tomlky, and other parts, called taelpe, as fmall as an ermine, of whofe fkins the Chi- 
every fummer, to thefe graves, which they dig up, and find uefe make mantles to keep out the cold. Among other 
among the allies of the dead confiderable quantities of gold, birds of extraordinary beauty, bred r< in this country, there is 
filver, brafs, and feme precious Hones, but particularly hilts one called the Jhonkar , which is all over white except the 
.of fwords and armour. They find alfo ornaments of fad. beak, wings, and tail, which are of a very fine red. Not- 
tdles and bridles, and other trappings for horfes ; and fome- withftanding the foil in many parts of Tartary is fo luxuri- 
times thofe of elephants. Whence it appears, that when ant, yet we are told it does not produce a Angle wood of 
any general or perfon of diftindtion was interred, all his tall trees of any kind whatever, excepting in fome few places 
arms, his favourite horfe and fervant, were buried with him towards the frontiers ; all the wood that is found in the 
in the fame grave ; this cuftom privails to this day among heart of the country confiding of Ihrubs, which never exceed 
the Kalmucks and other Tartars, and feems to be of great the height of a pike, and even thefe are rare, 
antiquity. It appears from the number of graves, that It is remarkable, that in all the vaft dominions of Mon- 
many thoufands muft have fallen in thofe places; for the galia, there is not fo much as a fingle houfe to be feen. All 
people have continued to dig for treafure many years and the people, even the prince and high-prieft, live conftantly in 
Hill find it unexhaufted. They are, indeed, fometimes in- tents, and remove their cattle from place to place as conve- 
terrupted, and robbed of all their booty, by parties of Kal- niency requires. Thefe people do not trouble themfelves 
mucks, who abhor difturbing the alhes of the dead. Arm- w *th ploughing or digging the ground in any falhion, but 
ed men on horfeback, call; in brafs of no mean defign and are content with the produce of their flocks, though the 
workmanfhip, with the figures of deer call in pure gold, foil is exceedingly fine, and capable, by proper culture, of pro- 
have been dug out of thefe tombs. They once difcovered ducing grain of feveral forts. 

an arched vault, where they found the remains of a man. In the country of the Mongals the grafs is very thick 
with his bow, lance, and other arms, laying on a filver table. an d rank, and would with little labour make excellent hay. 
On touching the body, it fell to dull. The value of the This grafs is often fet on fire by the Mongals in the fpring 
table and arms was very confiderable. For the manners and during high winds. At fuch times it burns moft furioufly, 
cuftoms of thefe Tartars, fee Kalmucks. running like wild-fire, and fpreading its flames to the di- 

Great quantities of a kind of ivory, called by the natives fiance of perhaps 10 or 20 miles, till its progrefs is inter- 
Mammons-horn , are found in this country and in Siberia, on rupted by fome river or barren hill. The rapidity of thofe 
the banks of the Oby. They are commonly found on the flames, their fmoke, and crackling noife, cannot eafily be 
banks of rivers that have been wafhed by floods. Some of conceived by thofe who have not feen them. When any 
them are very entire and frefh, like the bed ivory in all re- perfon finds himfelf to the leeward of them, the only me- 
Jpedts, excepting only the colour which is of a yellowifii thod by which he can fave himfelf from their fury, is to 
hue. In Siberia they make fnuff-boxes, combs, and divers kindle immediately the grafs where he Hands, and follow his 
forts of turnery ware of them. Some have been found fire. For this purpofe every perfon is provided with 

weighing above roo pounds Englifh. flints, fteel, and tinder. The reafon why the Mongals fet 

The moft confiderable tribes in Weftern Tartary, next to Are to the grafs, is to procure early pafture to their cattle, 
the Kalmucks, are the Kalkas and Mungls, or Mongals, The alhes left upon the ground fink- into the earth at the 
properly fo called. The country of the Kalkas extends melting of the fnow, and prove an excellent manure; fo that 
eaftward, from mount A ltay to the fource of the river Kal- the grafs in the fpring riles on the lands which have been 
ka, whence they derive their name, in the borders of Eaft- prepared in this manner as thick as a field of wheat. Ca- 
ern Tartary and 139th degree of longitude. The territo- ravans, travellers with merchandife, but efpecially armies, 
lies of the Mungls or Mongalia, lie to the fouth of thofe never encamp upon this rank grafs; and there are feveral 
of the Kalkas, between them and the great will of China, inftances of confiderable bodies of men being put in confu- 
to which empire both nations are fubjeft. Befides thefe Hon, and even defeated, by the enemy's fetting fire to the 
tribes, who are idolaters of the religion of the Delay Lama, grafs. 

there are others, who poflefs that part of Weftern Tartary Eaftern Tartary, according to the limits ufually affigned 
called Turlejlan, the original country of the Turks and it by hiftorians and geographers, is bounded to the weft by 
Turkmans, fttuated to the north of Great Bukharia and Weftern Tartary, or by that part poflefled by the proper 
Karafrn, between thofe countries and the dominions of the Mungls and Kalkas ; on the north by Siberia ; on the eaft 
Eluths. Under Weftern Tartary alfo is comprehended by that part of the Oriental Ocean called the Tartarian 
Tibet, Thibet, or Tobbut, fubjedt to the Delay Lama, or Sea; and on the fouth by the fame fea, the kingdom of 
great high-prieft of the Pagan Tartars and Chinefe. Korea, and the Yellow Sea, which feparates it from China. 

In all the vaft region of Weftern Tartary, there are It is fituated between the 137th and 160th degrees of lon- 
but few towns, moft of the inhabitants living under tents, gitude, being about 900 miles long from fouth to north, 
efpecially in fummer, and moving from place to place with and near as many in breadth from weft to eaft, yet but 
their flocks and herds. They generally encamp near fome thinly peopled. This large region is at prefent divided into 
driver for the convenience of water. three great governments, all fabjedt to the Chinefe, viz. 

The air of this country is temperate, wholefome, and plea- Shing-yang or Mugden, Kurin-ula, and’Tfitfikar. 
fant, being equally removed from the extremes of heat and The government of Shing-yang, containing all the ancient 
void. As to the foil though there are many mountains, Lyau-tong or Quan-tong, is bounded on the fouth by the- 
lakes, and deferts in it, yet the banks of the rivers, and the great wall of China and the Yellow Sea ; on the eaft, north, 
plains, fome of which are of great extent, are exceeding fer- and weft, it is inclofed by a wooden palifade, feven or eight 
*le. The mountains, woods, and deferts, abound with ve- feet high, fitter to mark its bounds and keep out petty rob. 
*ifon, game, and wild fowl; and the rivers and lakes both bers than toeppofe an army. 
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Tartafy- The lands of this province are for the general very fertile, 
' producing abundance of wheat, millet, roots, and cotton. 
They alfo afford pafture to great numbers of fheep and oxen, 
which are rarely feen in any of the provinces of China. 
They have indeed but little rice 5 yet, to make amends, there 
is plenty of apples, pears, hazel nuts, filberds, and chefnuts, 
even in the forefts. The eaftern part, which borders on the 
ancient country of the Manchews and kingdom of Korea, is 
full of deferts and bogs. The principal cities of this go¬ 
vernment are Shing-yang or Mugden, Fong-whang ching, 
lnden, Ichew, and Kingchew. This country was the ori¬ 
ginal feat of the Tartar tribe of the Manchews, who have 
been mailers of China above 100 years. 

The government of Kirin-ula-hotun is bounded wellward 
by the palifade of Lyau-tong ; on the eaft, by the Eaftern 
Ocean ; fouthward, by the kingdom of Korea ; and on the 
north by the great river Saghalian ; fo that it extends no 
fewer than 12 degrees, and almoft 20 degrees in longitude 
being 750 miles in length and 600 in breadth. 

This vaft country abounds in millet and oats, with a fort 
of grain unknown in Europe, called by the Chinefe may - 
Jevi-mi, as being of a middle kind between wheat and rice. 
It is wholefome, and much ufed in thofe cold regions. 
There is but little wheat or rice here ; but whether that is 
the fault of the foil or the inhabitants, we cannot affert. 
The cold begins much fooner in thefe parts than at Paris, 
whofe latitude is near 50 degrees. The forefts, which are 
very thick and large the nearer you advance to the Eaftern 
Ocean, contribute not a little to bring it on and keep it up. 
The banks of the rivers here, in fummer, are enamelled 
with a variety of flowers common in Europe, excepting the 
yellow lilies, which are of a mod lively colour, in height 
and fhape exaftly refembling our white lilies, but are of a 
much weaker fcent. But the plant which is moft efteemed, 
and draws a great number of herbalifts into thefe deferts, is 

* See Pa- the gin-feng*, called by the Manchews orhota, that is, the 

***■ chief or queen of plants. It is highly valued for its virtues 
in curing feveral difeafes, and all decays of ftrength proceed¬ 
ing from exceffive labour of body or mind. For this reafon 
it has always been the principal riches of Eaftern Tartary ; 
what is found in the north of Korea being confumed in that 
kingdom. 

Formerly the Chinefe ufed to get into the gin-feng coun¬ 
try among the mandarins and foldiers continually paffing; 
but in 1700 the emperor Kang-hi, that his Manchews might 
reap this advantage, ordered 10,000 of his foldiers, encamp¬ 
ed without the great wall, to go and gather it, on condition 
that each fhould give him two ounces of the heft, and take 
an equal weight of fine filver for the remainder ; by which 
means the emperor got in that year 20,000 pounds of it for 
lefs than one fourth of the price it bears at Pekin. The 
root is the only part that is ufed medicinally. Its value is 
enhanced by its age for the largeft and firmelt are the beft. 
This country abounds alfo in fine fables, grey ermines, and 
black foxes. 

One of the tribes of Tartars inhabiting this country are 
called the Tu-pi Tartars, whofe manner oflife is fomewhat 
extraordinary. All the fummer they fpend in fifliing : one 
part of what they catch is laid up to make oil for their 
lamps 5 another ferves for their daily food; and the reft, 
which they dry in the fun, without faking, for they have 
no fait, is laid up for their winter’s provifions, whereof 
both men and cattle eat when the rivers are frozen. Not- 
withftanding this diet, a great deal of ftrength and vigour 
appears in moft of thefe poor people. Their raiment con- 
lifts of the fkins of filli, which after drelling and dyeing of 
three or four colours, they fhape and few in fo delicate a 
manner, that one would imagine they made ufe of filk, till, 
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on ripping a flitch or two, you perceive an exceeding fine Tarterv. 
thong, cut out of a very thin fkin. When the rivers are 
frozen, their fledges are drawn by dogs trained up for the 
purpofe, and highly valued. 

Although the Manchew language is as much ufed at tin 
court of Pekin as the Chinefe, and all public adts arc drawn 
up in the one as well as the other; yet it began to decline, 
and would probably have been loft, had not the Tartars ta¬ 
ken great pains to preferve it, by tranflaiing Chinefe books, 
and compiling dictionaries, under the emperor’s patronage. 

Their language is fingular in this refpedf, that the verb dif¬ 
fers as often as the fubftantive governed by it; or, which is 
the fame thing, to every different fubftantive they ufe a. 
different verb; as for inftance, when they would fay, male 
a verje, a pifture, a Jlatue ; for though the repetition of the 
fame verb in difeourfe might be excufable, it is with them 
unpardonable in writing, as making a monftrous grating 
their ears. 

Another fingularity of their language is the copioufnefs 
of it; for inftance, befides names for each fpecies of ani¬ 
mals, they have words to exprefs their feveral ages and qua¬ 
lities. Judagon is the general name for a dog ; but tayba 
fignifies a dog who has very long and thick hair both on 
his ears and tail; and yolo, a dog with a long thick muzzle 
and tail, large ears, and hanging lips. The horfe, as more 
ferviceable to them, has 20 times more names than the dog j 
almoft every motion of him giving occafion to a different 
name. Where they could get that aftonifhing multitude of 
names and terms, is not eafy to determine. 

This country is but thinly peopled, and contains only 
four cities, namely, Kirinula-hotun or Ivhotun, Pedne or 
Petuna, Ninguta, and Putay-ula-hotun, which are very ill- 
built, and encompaffed with no better than mud-walls. Ths 
firft Hands on the river Songari, and is the refidence of the 
Manchew general, who has all the privileges of a viceroy, 
and commands the mandarines as well as the troops. Nin¬ 
guta, which the family now reigning in China confiders as 
its ancient patrimony, is fituated on the Hurkapira, which 
runs northward into the Songari. Its name is compound¬ 
ed of two Tartarian words which fignify feven chiefs, to 
exprefs the rife of the Manchew kingdom, which was firft 
eftablilhed by feven brothers of the late emperor Kanghi’s 
great-grandfather’s father. 

The tribe of the Manchews, who inhabit a part of Eaft¬ 
ern Tartary, and are lords of all the other inhabitants there¬ 
of, are called by the Ruffians Bogdoy, and the emperor of 
China Bogdoy Khan and Amulon Bogdoy Khan. 

The third government into which Eaftern Tartary is di¬ 
vided, is that of Tiitfikar. It is 740 miles long and 600 
broad ; and belongs partly to China and partly to Ruflia. 

The people are great hunters, dexterous archers, and pay 
their tribute in fable-fkins ; each family being affeffed two 
or three, or more a-year, according to the number of able 
perfons. 

This province is inhabited chiefly by three forts of Tar¬ 
tars, the Manchews, the Solons, and Taguri, of whom the 
firft are mailers. The Taguti are a large robuft people, 
but not very numerous. They live in houfes or huts, and 
cultivate barley, oats, and millet. Their cattle are princi¬ 
pally horfes, dromedaries, oxen, cows, and fheep. They 
make much ufe of their oxen to ride on. 

The Solons alfo are a brave Tobuft people. Their drefs 
is a fhort jacket of wolves fkins, with a cap of the fame ; 
and they have long cloaks made of fox or tigers fkins, to de¬ 
fend them againft the cold, efpecially of the night. They 
hang their bows at their backs. Their women ride on horfe- 
back, drive the plough, hunt (lags and oth.r game. 

Befides the country towns or villages, there are three ci- 
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ties in the province of Tfitfikar, namely, Tifitiikar, Merghen, 
and Saghalian-ula-hotun. The garnfon of Tfitfikar, the 
capital, conlifts of Manchews; but the inhabitants are mort¬ 
is Chinefe. According to their own account, they are all 
lhammams, or conjurors, and invoke the devil with frightful 
cries. They give their dead two burials, firft leaving a hole 
at top of the grave, where the relations daily bring victuals, 
which they convey to the mouth of the deceafed with a 
fpoon, and leave drink in fmall tin cups handing round the 
grave. This ceremony holds for feveral weeks, after which 
they burry the body deeper in the ground. 

Several rivers in this country produce pearls, which, 
though much cried up by the Tartars, would be little va¬ 
lued by Europeans, on account of their defects in fhape and 
colour. 

The kingdoms or countries of Corea, Lyau-tong, and 
Nyu-che, forming a part of Katay, Kitay, or Cathay, and 
by fome included under Eaftern Tartary, are more properly 
provinces of China, though they lie without the great wall. 

Ufbeck T artary To the north and north-ealt of Perfia 
lie the countries of Karafm, and great and Little Bukharia, 
which being moftly fubje<fi to and inhabited by the tribe of 
Ufbeck Tartars, are commonly known by the general name 
of Ufbeck Tart ary. 

The kingdom of Karafm was known to the ancient 
Greeks, as appears from Herodotus, Ptolemy,., and other 
authors of that nation, by the name of Khorafmta. At pre- 
fent it is bounded on the north by the country of Turkef- 
tan, and the dominions of the great khan of the ETuths or 
Kalmucks ; on the eaft, by Great Bukharia, from which it 
is feparated partly by the mountains of Irdar, and partly by 
the deferts of Karak and Gaznah ; on the fouth, by the 
provinces of Afterabad and Khoralfan, belonging to Iran 
or Perfia at large, from which it is divided by a river 
Jihnn or Amu, and fundry deferts of a vail extent; and on 
the weft by the Cafpian Sea. 

It may be about 440 miles in length from fouth to north, 
and 300 from weft to eaft ; being fituated between the 39th 
and 46th degrees of north latitude, and the 71ft and 77th 
degrees of eaft longitude. The country conhfts, for the 
moftpart, of vaft fandy plains, fome of which are barren 
deferts, but others afford excellent pafture. There is good 
land in feveral of the provinces where vines grow, and wine 
is made ; but water being fcarce, a great part of the coun¬ 
try turns to no account. 

Karafm owes all its fertility to three rivers and a lake. 
The rivers are the Amu, Khefil, and Sir. The Amu, as it 
is called by the Ufbecks and Perfians, is the Jihun of the 
Arabs, and Oxus of the ancient Greeks. It has its fource 
in thofe high mountains which feparate Little Bukharia 
from the dominions of the Great Mogul; and, after paffing 
through Great Bukharia and Karafm, divides into two 
branches, one of which falls into the Khefil, and the other 
into the Cafpian Sea, towards the borders of the province 
of Aftarabad. The Amu abounds with all forts of excel¬ 
lent fifh, and its banks are the moft charming in the world. 
Along them grow thofe excellent melons and other fruits 
Jfo much efteemed in Perfia, the Indies, and Ruffia. 

The river Khefil rifes in the mountains to the north-eaft 
of the province of Samaikant, and falls into the lake of Aral 
or Eagles, 50 or 60 miles below its junction with a branch 
ef the Amu. Its banks are exceeding fertile wherever they 
are cultivated. 

The Sir or Daria rifes in the mountains to the eaft of 
Little Bukharia, and after a long courfe weftward, along 
the borders of the Bukharias and Karafm, falls at laft into 
the lake Aral, 
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Karafm is at prefent inhabited by three forts of people, Tartary. 
the Sal ts, Turkmans, and Tjfbeck Tartars. With regard ' ~ 

to the firft of thefe, we are told, that they are the ancient 
inhabitants of the country, or thofe who were fettled there 
before the Ufbecks became matters of it; and that they 
fupport themfelveb like the Turkmans by their cattle and 
hufbandry. The Turkmans or Turkomans came originally 
from Turkeftan or the parts of Tartary to the north of Ka¬ 
rafm and Great Bukharia, towards the 1 ith century. They 
divided into two parties ; one of which went round the north 
fide of the Cafpian Sea, and fettled in the weftern parts of 
the Greater Armenia, from thence called Turkomans , or 
the country of the Turkomans. The lecond party turned fouth, 
and refted about the banks of the river Amu and the fhores 
of the Cafpian Sea, where they ftill poffefs a great many 
towns and villages, in the countries of Karafm and Aftara¬ 
bad. 

The ijame of UJhecks , which the ruling tribe of the Tar¬ 
tars of Karafm and Great Bukharia bear at prelent, is de¬ 
rived from one of their khans. The Ufbecks of Karafm 
are divided into feveral hords, and live for the moft part by 
rapine ; refembling in all refpects thofe of Great Bukharia, 
excepting that they are much more rude and uncivilized. 

Like the Turkmans, they dwell in winter in the towns and 
villages which are towards the middle of Karafm ; and in 
fummer the greater part of them encamp in the neighbour¬ 
hood of the Amu, or in other places where they can meet 
with pafture for their tattle, always watching for fome con¬ 
venient opportunity to rob and plunder. They never ceafe 
making incurfions upon the adjacent territories of Perfia or 
Great Bukharia, and are to be reltrained by no treaties or 
engagements whatfoever. Although they have fixed habi¬ 
tations, yet, in travelling from one place to another, they 
carry with them all their effeifts of value, conformable to 
the way of living in ufe among their anceftors before they 
had fettled d wellings. 

Thefe Tartars, it is faid, never ride witho ut their bows, 
arrows, and fwords, although it be in hawking or taking 
any other diverfion. They have no arts or fciences among 
them, neither do they till or fow. They are great devour- 
ers of flefti, which they cut in fmall pieces, and eat greedily 
by handful?, efpecially horfe fltfh. 

Their chief drink is fouf mare’s milk, like that in ufe 
with the Nogays. They eat their vi&uals upon the ground, 
fitting with their legs double under them, which is their 
pofture aifo when they pray. 

All thefe tribes have abundance of camels, horfes, and 
fheep, both wild and tame. Their fheep are extraordinary 
large, with great tails weighing 60 or 80 pounds. There 
are many wild horfes in the country, which the Tartars fre¬ 
quently kill with their haw’ks. Thefe birds are taught to 
feize upon the head or neck of the bead ; which being tired 
with toiling to get rid of this cruel enemy, the hunter, wlio 
follows his game, comes up and kills him. Some travellers 
tell us, that the inhabitants of this country have not the ufe 
of gold, tilver, or any other coin, but barter their cattle for 
negeflaries. Others tell us, that they have money, particu¬ 
larly a piece, of filver called ianga, the value near the fourth 
part of a crown. It is round, and has on one fide the name 
of the country, and on the other that of the khan, with the 
year of the hegira. There are alfo, it is faid fmall pieces 
of copper of different fizes, which anfwer to our pence, half¬ 
pence, and farthings. 

As to the government of Karafm, the Ufbecks being 
mafters, it is commonly vefted in divers princes of that tribe 
of the fame houfe ; of whom, notwfithftanding, only one has 
the title of khan, with a kind of fuperiority over the others. 

This 
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Tartary. This khan has no fort cf dependence on him of Great Buk- 
w '' v '~ w haria, or any other prince. 

Buhharia, Bokharia, Bokaria, Bogaria, or Boharia, is the 
name given to all that region or tradl of land lying between 
Karafm and the Great K.obi, or Sandy Defert, bordering 
on China. It is divided into the Great and Little Bukha- 
ria. For an account of which, lee the article Bukharia. 

The inhabitants of thefe different countries, which are 
known by the name of Tartary, have a tradition among them- 
felves that they are all fprung from one common flock, and 
that they are of the raofl remote antiquity. To this tradition 
much credit is due ; for they are known to be the defeendants 
of the ancient Scythians. But when M. Badly contends that 
the Tartats are the moll ancient of nations, and the civili¬ 
zers of mankind, he writes without authority, and advances 
a paradox at which every mind muft recoil. Among the 
Tartars there are no hiftorical monuments of antiquity of any 
credit; for all their writings extant, even thofe in the Mo¬ 
gul dialed!, are long fubfequent to the time of Mohammed ; 
nor is it poffible, fays Sir William Jones, to diftinguifh their 
traditions from thofe of the Arabs, whofe religious opinions 
they have in general adopted. M. Badly dilplays indeed 
great learning and ingenuity in his attempt to derive civili¬ 
zation from this fource ; but the greatell learning and acute- 
nefs, together with the charms of a moll engaging ftyle, 
can hardly render tolerable a fyflem, which places an earth¬ 
ly paradife, the gardens of Hcfperus, the iflands of the Ma- 
carcs, the groves of Elyfium, if not of Eden, the heaven of 
Indra, the Periftan or fairy-land of the Perfian poets, with 
its city of diamonds and its country of Shadcam, lb named 
from Pleafuie and Love, nut in any climate which the com¬ 
mon lenfe of mankind confiders as the feat ot delights, but 
beyond the mouth of the Oby, in the Frozen Sea, in a re¬ 
gion equalled only by that where the wild imagination of 
Dame led him to fix the word of criminals in a flate of pu- 
nifhment after death, and of which he could not, he fays, 
even think without lhivering. 

Before the era of Mohammed the Tartars had no litera¬ 
ture. The magnificent Chengiz, whofe empire included an 
area of near So fquare degrees, could rind none of his own 
Mongals, as the bed authors inform us, able to write his 
difpatches ; and Timur or Tamerlane, a image c f lirong 
natural parts, and palfionately fond of hear.ng hut .ties read 
to him, could himfelf neither write nor re.id. It is true, that 
by fome Arabian writers mention is made of a fei ot i artarian 
characters, laid to confift ot 41 letters; but from the detec¬ 
tion of thefe characters, Sir William Jones, with much plau- 
flbiiitv, fufpeCts them to have been thofe of Tibet. 

Afiatic Re- « From ancient monuments therefoie (continues the learn- 
fearches, e j prefident) we have no proof that the Tartars weie them- 

vo1,11, felves well inftruCted, much lets that they inftruCted the 

world ; r.or have we any ftronger realon to conclude from 
their general manners and character, that they had made an 
early proficiency in arts and fciences ; even of poetry, the 
molt univeifal and molt natural of the fine arts, we find no 
genuine fpecimens aferibed to them, except feme horrible 
wa.-fongs expreffed in Perfian by Ali of Yezd, and poffmly 
invented by him. After the conqueft of Perfia by the Mon¬ 
gals, their princes indeed encouraged learning, and even 
made aftronomical obfervations at Samarkand ; as the 1 urks 
became polifhed by mixing with the Perfians and Arabs, 
though their very nature , as one of their own wiiteis C. n- 
fefles, had before been lihe an incurable diflempcr, and their 
minds clouded 'with ignorance: thus alfo the Mancheu mo- 
narclis of China have been patrons of the learned and inge¬ 
nious, and the emperor Tien-Long is, if he be now living, 
a fine Chineie poet. In all theie indance., the Tart ars have 
xefembled the Romans, who, before they had fubdued 
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Greece, were little better than tigers in war, and Fauns or Tart.uy 
Sylvans in fcience and art. Taflo 

“ We may readily believe thofe who affure us, that fome 
tribes of wandering Tartars had real fkill in applying herbs 
and minerals to the purpofes of medicine, and pretended to 
fkill in magic : but the general character of their nation 
feems to have been this ; they were profeffed hunters or 
fiflters, dwelling, on that account, in forefts or near great 
rivers, under huts or rude tents, or in waggons drawn by 
their cattle irom ftation to ftation ; they were dexterous ar¬ 
chers, excellent horfemen, bold combatants, appearing often 
to flee in diforder for the fake of renewing their attack with 
advantage; drinking the milk of mares, and eating the flefh 
of colts ; and thus in many refpeCts refembling the old 
Arabs, but in nothing more than in their love of intoxica¬ 
ting liquors, and in nothing lels than in a tafte for poetry 
and the improvement of their language.” 

Krim Tart ary. See Crimea. 

TASSEL, a fort of pendant ornament at the corners of 
a cufhion or the like. In building, taffels denote thofe 
pieces of board that lie under the ends of the mantlet trees. 

TASSO (Torquato), a juftly celebrated Italian poet, 
was born at Sorrento in the kingdom of Naples, in 1544. 

He was the fun of Bernardo Taffo, the author of feveral in¬ 
genious compofitions both in verfe and profe ; and of Portia 
de R .ffi, a lady of an iliuftrious family of Naples. 

His father being obliged to accompany the prince of Sa¬ 
lerno to the emperor Charles V. upon a deputation from 
Naples to remonflrate againft ereCting the inquifltion there,, 
committed the care cf his fon, then three years old, to An- 
geluzza, a man of great learning ; who, we are told, at this 
tender age began to teach him grammar: at four he was 
fent to the Jefuit’s college/ and at ieven was well acquaint¬ 
ed with Latin and Greek. At 12 years of age he went 
from Rome to Mantua, wheie his father had entered into 
the fervice of the duke Gu. lielmo Gonzago : he had then 
completed his knowledge of the Latin and Greek languages; 
he was well acquainted with rhetoric and poetry, and a 
mallei of Aiillotle’s ethics ; be ha ' alfo ftudied the pre¬ 
cepts of Mauritio Cataneo vi,h particular attention, and 
ever after reverenced him as a fecond father. 

He was foon after fent to the univerfity of Padua ; and, 
in his iSth year, pui.blhed his Rinaldo, a poem written up¬ 
on the plan of Homer’s O lyffey. This extended his repu¬ 
tation throughout all Italy; hut greatly difpleafed his fa¬ 
ther, who forefaw that it would feduce him from ftudies of 
more adv.image. He went to Padua, to remonflrate againft. 
his apparc t purpofe tf giving himfelf up to philofophy and 
poetry, and made ufe 01 many very harfh exprellions, which 
f.dfi. heaid vvj-h a patience and tranquillity that made the 
old gentleman dill more angry : “ Of what ufe is that pbi- 
lofophy on \v! ieh you value yourfelf fo much ?” “ It has 
enabled me (replied Taifo) to endure the harfhnefs of your 
reproofs * 

He foon after went to Bologna, by the invitation of the 
city and copege ; but in a little time returned to Padua at 
the prefling mftances of Scipio Gonzaga, who had been 
ekCteJ prince of the academy that had been eftablifhed in 
that city by the name of the JElherei. He was incorpo¬ 
rated into this lociety, and took upon himfelf the name of 
Pentilo. 

In this retreat he formed the defign of his Jervfalem De¬ 
livered, invented the fable, difpofed the parrs, and determi¬ 
ned to dedicate it to the houfe of Lite; but whether tr> 
Alphmfo II the laft duke of Ferrara, or his brother the 
cardinal Luigi, to whom he had already dedicated bis Ri¬ 
naldo, he was yet in doubt. Being preffed by both the 
brothers to refide with them at Ferrara, he confented. The 

duke 
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duke gave him an apartment in his palace, where he lived 
in peace and affluence, and profecuted his work ; which he 
now determined to dedicate to the duke, and which was 
publifhed by his patrons, book by book, as he finiffied 
them. 

When he was about 27, he publifhed a paftoral comedy 
called Aminta; which was received with univerfal applaufe, 
as a mafterpiece in its kind, and is the original of the Pajlor 
Fido and Filli di Sciro. 

In the 30th year of his age he finifhed his Jerufalem, and 
the whole was reprinted and publifhed together: the fuc- 
cefs of it was aftonifhing j it was tranflated into Latin, 
French, Spanifh, and even the Oriental languages, almoft as 
foon as it appeared. 

But it was Taffo’s fate to become wretched from the 
moment that he gained the fummit of reputation : very foon 
after his Jerufalem was publifhed he loft his father, who 
died at Oftia upon the Po, the government of which place 
had been given him by the duke of Mantua; his Jerufalem 
was attacked by a fwartn of ignorant but petulant critics, 
who gave the preference to the rhapfodies of Pulci and Boy- 
ardo; and the perfidy of a friend drew upon him much 
greater misfortunes. 

This friend was a gentleman of Ferrara, to whom Taflb 
had indifcreetly communicated fome tranfaclicns of a very 
delicate nature concerning his patron the duke, with whom 
he lived. This fecret being betrayed, Taffo reproached, his 
friend for his treachery ; and this reproach was retorted in 
fuch a manner as provoked Taffo to ftrike him. A chal¬ 
lenge immediately enfued, and the opponents met and enga¬ 
ged; but during the rencounter, three brothers ofT'affo’s 
antagonift came up, and all fell upon him together : Taffo 
defended himfelf fo well, that he wounded two them, and 
kept his ground againft the others till fome people came up 
and parted them. This made a grear noife at Ferrara, 
where nothing was talked, of but the valour of Taffo; and 
it became a kind of proverb, “ That Taffo, with his pen 
and his fword, was fuperior to all men.” 

The duke being informed of the quarrel, banifhed the 
brothers from his dominions, confifcated their eftates, and 
Taffo himfelf he fhutup in prifon, under pretence of fecu- 
ring him from any future attacks of his enemies. 

Taffo found means to efcape from this confinement, after 
having fuffered it about a year ; and, being now about 34 
years of age, retired to Turin, where he was foon known 
and recommended to the duke of Savoy, who fhowed him 
many marks of efteem and affection : but Taffo, fearing 
that the duke of Ferrara would require him to be delivered 
up, and that the duke of Savoy would choofe rather to com¬ 
ply than forfeit the friendfhip of that prince, precipitately 
fet out for Rome alone, and without proper neceffaries for 
fuch a journey. 

He got fafe, however, to Rome ; where he went diredlly 
to his friend Mauvitio Cataneo, who received him with great 
kindnefs, and the whole city feemed to rejoice at the pre- 
fence of fo extraordinary a perfon. He was vifited by prin¬ 
ces, cardinals, prelates, and all the learned in general. But 
being impatient of exile, he took meafures to make his 
peace with the duke, and lueceeded. 

The duke received him with great appearance of fatisfac- 
tion, and gave him frefh marks of his efteem. But Taffo 
having made fome attempts ou the princefs Leonora, whom 
he has celebrated in feveral of his verfes,_the duke her bro¬ 
ther, believing, or pretending to believe, that his ill conduit 
proceeded from a difordered underftanding, caufed him to 
be ftridtly con^ned in the hofpital of St Anne. Taffo ap¬ 
plied to the duke, by every friend lie had, to releafe him 
from this confinement; but the duke coldly anfwered, that 
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inftead of endeavouring to procure the enlargement of a per¬ 
fon in his condition, they ought rather to exhort him to fub- 
mit patiently to fuch remedies as were judged proper for him. 
Taffo was certainly difordered in his mind, whether as the 
effedt or caufe of this confinement: he was confcious that 
he laboured under fome diftemper, and he believed the caufe 
of it to be fupernatural, and fancied himfelf haunted by a 
fpirit that continually difordered his books and papers; to 
which, however, the tricks played him by his keepers might 
contribute. He continued, notwithftanding, to folicit the 
interpofition of all the powers in Italy, to whom he could 
find means to apply, particularly the emperor and the pope ; 
but withotft fuccefs. At laft, after he had been a prifoner 
feven years, Vincentio Gonzaga prince of Mantua came to 
Ferrara among other great perfonages, during the feftivals 
and rejoicings that were held there on the marriage of Cae- 
far of Efte with Virginia of Medicis, procured his liberty, 
and took him with him to Mantua, he being then in the 
42d year of las age. 

At Mantua he lived about a year in great favour with 
the prince, and in all the fplendour and affluence which the 
favour of great princes confers: but he was weary of a ftate 
of dependence, however fplendid and luxurious ; and there¬ 
fore refolved to go to Naples, and endeavour to recover hi* 
mother’s jointure, which had been feized by her relations 
when he went into exile with his father Bernardo. With 
this view he procured letters of recommendation to the vice¬ 
roy ; and having taken leave of the prince of Mantua, he 
went firft to Bergamo, where he ftaid fome time, and from 
thence proceeded to Naples. 

At Naples he immediately commenced a fuit at law for 
the recovery of his right, and divided his time between a 
profecution of that and his ftudies. But during the fum- 
mer he retired to Bifaccio with one Giovanni Batifta Manfo, 
with whom he had contraiSed an intimate friendfhip. 

Taffo, who was now in his 45th year, appeared to Manfo, 
while they were at Bifaccio, to be affefted with a melan¬ 
choly, which had very Angular effects ; he therefore very 
frequently queftioned him about them ; and Taffo told him 
that he had a familiar fpirit ; with whom he frequently and 
freely converfed. Manfo treated this as an illufion, but 
Taffo ftill affirmed it to be real; and telling him that the 
fpirit would meet and converfe with him the next day, in¬ 
vited him to be prefent. Manfo coming at the hour ap¬ 
pointed, faw Taffo fix his eyes with great earneftnefs upon 
a window, and perceiving him to continue without motion, 
he called him feverar times by his name. Taffo made no 
reply ; but at length cried out with great vehemence, 
“ There is the friendly fpirit that is come to converfe with 
me ; look, and be convinced that what I have faid is true.” 
Manfo looked, not without fome furprife, but faw nothing 
except the fun-beams which fhone through the window. 
He was juft going to afk where the pretended fpirit was, 
when he was prevented by Taffo’s fpeaking with great ear¬ 
neftnefs to fome imaginary being fometimes putting que- 
ftions, and fometimes giving anfwers, in a manner fo plea- 
fing, and with fuch elevation of expreffion, that Manfo had 
no defire to interrupt him: the converfation at laft ended 
by the foppofed departure of the fpirit ; when Taffo turn¬ 
ing round to his friend, afked if his doubts were removed l 
To which he made no reply, being fo much amazed that he 
gladly waved all farther converfation on the fubjeft. 

Finding his law-fuit not likely to be foon determined, be 
went from Naples to Rome, where he continued about a 
year in high favour with Pope Sextus Quintus ; and then 
went to Florence, at the preffing invitation of Ferdinando 
grand duke of Tufcany, who had been cardinal at Rome 
when Taffo firft refided there. 

Having 
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Yaffo, Having /pent about another year at Florence, he return- 
Tafte. e< j again to Naples ; and there applied himfelf to correal his 
Jerufalem Delivered. Soon after the publication of this 
work, Hippolito Aldrobandini fucceeded Sextus Quintus to 
the papacy, by the name of Clement the Vllth ; and his 
two nephews, Cynthio and Pietro Aldrobandini, were crea¬ 
ted cardinals. Cynthio, who was a great patron of learn¬ 
ing and genius, and had known Taffo when he lad redded 
at Rome, prevailed with him once more to leave his retreat 
at Naples, and live with him in that city. Here he conti¬ 
nued till his 50th year; and being then again weary of his 
fituation, and defirous to profecute his law-fuit, he obtained 
permiffion to retire once more to Naples, where he took up 
his abode with the Benedifline fathers in the convent of 
St Severin. Cardinal Cynthio, however, found means to 
recal him again to Rome, after a very Ihort abfence, by ha¬ 
ving prevailed with the Pope to confer upon him the ho¬ 
nour of being publicly and folemnly crowned with laurel in 
the Capitol. 

He fet out from Naples to receive this honour, with a 
prefage that he fhould never return ; and arrived at Rome 
in the beginning of the year 1595, being then about 51 
years old: he was met at the entrance of the city by many 
prelates and perfons of diftin&ion, and was introduced by 
the two cardinals to the pope, who complimented him by 
faying, “ That his merit would confer as much honour 
on the laurel he was about to receive, as the laurel had for¬ 
merly conferred on others.” Orders were immediately given 
to decorate not only the pope’s palace and the Capitol, but 
all the principal ftreets through which the proceffion was to 
pafs: bub TafTo, whether from an habitual dejedtion of 
mind, or a fecret fenfation of the firft approaches of a dif- 
eafe which he apprehended would be fatal, declared that all 
thefe pompous preparations would be in vain. 

It happened, that while they were waiting for fair wea¬ 
ther to celebrate the folemnity, cardinal Cynthio fell fick; 
and, before he was perfectly recovered, TafTo himfelf was ta¬ 
ken ill, and died on the 15th day of his ficknefs, aged 51. 
His poems have acquired him an immortal reputation. The 
principal cf them are, 1. Jerufalem Delivered. 2. Jerufalem 
Conquered. 3. Rinaldo. 4. The Seven Days of the Crea¬ 
tion. 5. The Tragedy of Torimond. 6. Aminta, &c. All 
TafTo’s works were printed together at Florence in 1724, 
in fix volumes folio, with the pieces for and againft his Je¬ 
rufalem Delivered. A l'plendid edition of this laft poem was 
printed at Venice in 1745, in folio. The belt edition of 
Mirebaud’s French tranflation is that of Paris in 1735, in 
two vols 12mo. His Aminta and G’terufalemme Liberata have 
been tranflated into Englith. 

TASTE, a certain fenfation, or clafs of fenfations, ex¬ 
cited in the mind by certain bodies, which are called fapid, 
applied to the tongue and palate, and moiftened with the fa- 
liva. This is the original and proper meaning of the word 
tajle (fee Met aphysics, n° 46) ; but as the qualities of 
bodies which produce thefe fenfations are unknown, they 
have in all languages got the names of the fenfations tliem- 
felves, by that figure of fpeech which fubftitutes the caufe 
for the effedt. Hence we talk of the taftes of fugar, worm¬ 
wood, honey, vinegar, See .; and fay, that the tafte of fugar 
is fweet, and of vinegar four. Taftes have been divided in¬ 
to fimple and compound ; and philofophers have to very 
little purpofe eadeavoured to afeertain the number of each 
fpecies. Attempts have likewife been made to determine 
from their taftes the effedts of different fubftances on the 
human body, taken into the ftomach as food or phyfic ; 
but by ftating the refults of the various inquiries, we Ihould 
be more likely to miflead the unlearned reader, than to 
communicate ufeful information to readers of any defeription. 


Whoever is defirous of information oh the fubjedl may con- Tafte. 
fult Phil. Tranf N° 280, 299 ; and Abercromb. Nov. Med. 

Clavis. 

Taste is likewife ufed in a figurative fenfe, to denote 
that faculty of the mind by which we perceive and enjoy 
whatever is beautiful or fublime in the works of nature or 
of art. Like the tafte of the palate, this faculty relilhes 
fome things, is difgufted with others, and to many is indif¬ 
ferent ; and from thefe obvious analogies between it and 
the external fenfe it has obtained its name. It has like¬ 
wife been called an internal fenfe, and by one philofopher * * Dr Hut- 
a re/lex fenfe ; whilft others have confidered it, not as a dif- chefoa. 
tindl faculty or fenfe, but as the joint exertion of perception 
and judgment in fome cafes, and as a play of the imagina¬ 
tion in others. 

To decide among thefe different opinions, it will be ne- 
ceffary to afeertain, if we can, what are the objedts of this 
faculty; for we hardly think that every thing which is 
beautiful, either in nature or art, can with propriety be 
called an objedl of tafte. Scarlet , blue, green, and yellow, 
are all beautiful colours, and a cube and a fphere are beauti¬ 
ful figures; but it does not appear to us, that a man could 
be faid to have either a good or a bad tafte for reliffiing the 
perception of a fcarlet more than that of a yellow colour, 
or a fpher'tcal more than a cubical figure. A native of Afri¬ 
ca confiders thick lips and a flat nofe as effential to female 
beauty; whilft the inhabitant of Europe prefers to all other 
forms of the nofe that which is called Grecian , and is dif¬ 
gufted with lips either very thick or very thin. But upon 
what principles can we fay that the African has a bad, and 
the European a good, tafte ? 

With refpedt to the objedts of the external fenfe, we are 
generally fo conftituted by natuie as to relilh, in the higheft 
degree, thofe kinds of food which are molt wholefome ; 
and fuch a tafte, which we believe is always found in in¬ 
fants, is juftly faid to be found and uncorrupted. It is in 
the higheft perfedtion too at firft; for it depends not upon 
culture of any kind, and is incapable of improvement. The 
reverfe of all this is the cafe with refpedt to internal tafte ; 
of which the variety is obvious to the moft carelefs obferver, 
and is found, on examination, to be ftill greater in reality 
than it is in appearance. Every voice is indeed united in ap¬ 
plauding elegance, propriety, fimplicity, fpirit in writing; 
and in blaming fuftian, affedtation, coldnefs, and a falfe bril¬ 
liancy : but when critics come to particulars, this feeming 
unanimity vanilhes ; and it is found that they had affixed 
very different meanings to the fame expreffions. Perhaps 
no man ever attentively beheld the rifing or the fetting fun 
without feeling fome emotions of pleafure which filled his 
mind ; or went for the firft time into fuch a building as the 
cathedral church of York, without being ftruck with a plea-, 
fing, though folemn, reverence. Yet it is certain, that the emo¬ 
tions of the clown, however acute he may be by nature, and 
perfect in all his faculties, are not the fame, at leaft in de¬ 
gree, with thofe of the poet or philofopher when contem¬ 
plating the rifing or fetting fun; or of the fcientific me¬ 
chanic when viewing the ftrudture of the pillars and roof of 
the Gothic cathedral, yie are not indeed fure that the 
pleafure of the clown on thefe occafions rifes above that of 
mere fenfation. Any bright and beautiful objedt prefent- 
ed to the eye, gives a pleafing fenfation to the mind, in 
confeauence of that peculiar agitation which fuch objedts 
communicate to the optic nerves and the brain; and to us 
it appears, that the clown feels nothing more than this from 
the view of the rifing fun or the magnificent church. Per¬ 
haps he may compare the fenfations which he feels on thefe 
occafions with others which he has formerly felt in fome de¬ 
gree Tunilar to them, and have his pleafure heightened by the 

excrcife 
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exercife of that faculty of which the province is to judge 
upon comparifon ; but we have no reafon to fuppnfe, that 
from the riling fun he receives any emotions different in 
kind from what he would receive from a blazing heath, 
were it accompanied with the fame varying tints of colour; 
or that the church imprelfes on his fancy more than that 
wonder with which he would view any other building equal¬ 
ly large and equally novel, though of a form very different. 
In poetry and painting the vulgar are always delighted with 
the melody of the verfe and the brilliancy of the colours; 
and think of nothing elfe as beauties, either in the one or 
in the other, unlefs the painting be the pidture of fbme 
known objedt, and the poem defcribe fcenes or adtions in 
which they may be felfifhly interefted, Hence it is that 
the vulgar are more captivated by the fplendor of the Vene¬ 
tian ftyle of painting, than by the Ample grandeur of the 
Roman and Bolognian Schools; for the art of the former, 
which has been carried to the higheft degree of perfedtion, 
is to give pleafure to the eye or the fenfe ; that of the lat¬ 
ter is to fill the imagination. The powers exerted in the 
former fchool Sir Jofhua Reynolds calls the language of 
painters, which he compares to an empty tale told by an idiot, 
full of found and fury, ftgnifying nothing. The compofitions 
o c the latter fchools may be compared to the fublimity of 
Milton’s fentiments, which would be difgraced by thofe pet¬ 
ty ornaments to which it leaves not the reader at leifure to 
attend. 

If this be fo, the pleafures which the vulgar derive from 
what are called objects of tafte are merely gratifications of 
the fenfes ; or .if any of thefe objedts ever intereft their 
higher faculties, it mull be by inspiring them with confi¬ 
dence or dread 5 confidence of their own fafety, for inftance, 
if the building which they admire appear to them to be 
liable; and dread, if they have formed of it a contrary 
opinion. Very different is the' pleafure which the man of 
cultivated tafte derives from the beauties either of nature cr 
of art: when he beholds the rifing or the fetting fun, he 
has indeed the pleafing fenfation, which is all that the rude 
man feels ; but along with this arifes in his imagination a 
train of ideas, which hurries him beyond the objedt before 
him to its beneficent effects and its Almighty Creator; 
and if he has been much converfant with the works of de- 
fcriptive poets, a number of pleafing ideas treafured up in 
his memory will, by the principle of alfociation, pafs in re¬ 
view before him, though they be not connected either with 
one another, or with the rifing or fetting fun, by a relation 
fo clofe as that of caufe and effedt. In like manner, when 
the fcientific architect views the Gothic cathedral, he muil 
admire its folemn magnificence, though with lefs wonder 
than it excites in the breaft of the clown; but he feels an 
additional pleafure, derived from a fource to which the 
other has no accefs. He perceives the many contrivances 
difplayed in its ftrudture for uniting {lability with light- 
nefs; and from contemplating the building, he is inftandy 
led by a natural train of thought to admire the fkill of the 
builder. 

The nature of any perfon’s tafte, therefore, is generally 
determined from the charadter of his imagination and the 
foundnefs of his judgment. When any objedt either of fub¬ 
limity or beauty is prefented to the mind, every man is con- 
fcious of a train of thought being immediately awakened in 
his imagination, analogous to the charadter or expreffion of 
the original objedt. The Ample perception of the object we 
frequently find is infuffidient to excite thefe emotions, unlefs 
it is accompanied with this operation of mind ; unlefs, ac¬ 
cording to common expreffion, onr imagination is ieized, 
and our fancy bufied in the purfuit of all thofe trains of 
thought which are allied to this charadter or expreffion. 
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Thus, when we feel either the beauty or fublimity of natu¬ 
ral fcenery, the gay luftre of a morning in fpring, or the 
mild radiance of a fummer evening, the favage majelly c f a 
winery ftorm, or the wild magnificence of a tempeftuous 
ocean, we are confcious of a variety of images in our minds, 
very different from thofe which the obj-dts themfeives can 
prefent to the eye. Trains of pleafing or of folemn thought 
arife fpontaneoufly within our minds ; our hearts fwell with 
emott ns, of which the objedts before us feem to afford no 
adequate caufe ; and we are never fo much fatiated with de¬ 
light, as when, in recalling our attention, we are unable to 
trace either the progrefs or the connedtion of thofe thoughts 
which have palled with fo much rapidity through our ima¬ 
gination. 

If the mind is in fuch a Rate as to prevent this freedom of 
imagination, the emotion, whether of fublimity or beauty, is 
unperceived. In fo far as the beauties of art or na'Qre af- 
fedt the external fenfes, their effedt is the fame upon every 
man who is in poffeffion of thefe fenfes. But to a man in 
pain or in grief, whofe mind by thefe means is attentive only 
to one objedt or conlideration, the fame feene or the fame 
form will produce no feeling of admiration, which, at other 
times, when his imagination was at liberty, would have pro¬ 
duced it in its fulleft perfedtion. It is upon the vacant and 
the unemployed, accordingly, that the objedts of tafte make 
the ftronged impreffion. It is in fuch hours alone that we 
turn to the compofitions of mafic or of poety for amufe- 
ttienr. The feafons of care, of grief, or of bufinefs, have 
other occupations, and deflroy, for the time atleaft, our fen- 
fibility to the beautiful or the fublime, in the fanje propor¬ 
tion that they produce a Hate of mind unfavourable to the 
indulgence of imagination. 

Th ere are many objedts of tafte, however, which produce 
not their full effedt on the imagination, but through the me¬ 
dium of the judgment. We have given one inftance in ar- 
chitedture, and fhall give another in fculpture. The beauty 
of the Farnefe Hercules is one kind of beauty; that of 
the gladiator in the palace of Chighi another; and that of 
the Apollo of Belvidere a third. Each of thefe figures is 
acknowledged to be perfedt in its kind ; and yet Sir Jofhua 
Reynolds affirms, that the higheft perfedtion of the human 
figure is not to be found in any one of them, but in that 
form which might be taken from them all, and would par¬ 
take equally of the aftivity of the gladiator, of the delicacy 
of the Apollo, and of the mufcular ftrength of the Hercu¬ 
les. If the judgment of this eminent artift be admitted, 
the perfedtioir of thefe ftatues cannot confift in any thing 
which is the immediate objedt of fenfe, either external or 
internal; but in fomething which, being perceived by the 
eye, is referred by the underftanding to what we know of 
the charadters of Hercule-, Apollo, and the Gladiator, and 
which we believe it was the intention of the (tatuaries to 
exprefs. Nay, there are objedts of which tafte is fometimes 
faid to judge, though they have little or no effedt whatever 
on the imagination. A book of abftradt fcience, written in 
a prolix r and intticate ftyle, might be faid to be in a bad 
tafte; and had Swift, in his clear and Ample ftyle, W'ritten 
An EJfay on the Human Underftanding, his work, fuppofing 
him matter or the fubjedt, would undoubtedly have dif¬ 
played more tafte than Locke’s, in which the terms are 
fomerimes vague, and the periods often encumbered. This 
is adtually . the cafe of Berkeley, whom every man ad¬ 
mits to have been a writer of good tafte, though neither The 
Principles of Human Knowledge. 'The Dialogues on Matter, nor 
the beautiful work entitled The Minute Philofopher , is capable 
of affording• pleafure to the fenfes or the imagination. His 
beauty confifG merely in the perfpicuity of his ftyle, of 
which the underftanding alone is the judge. The meta- 

phyfical 
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Tafte. phyfical writings of Dr Reid poffefs in an eminent degree 
the fame beauty; and no man of true tafte can read them 
without admiring the elegant fimplicity of the compofition 
as much as the ftrength of the reafoning, and feeling from 
the whole a pleafure which the poetical ftyle of Shai'tefbury 
cannot communicate. 

If this be a juft account of the pleafures of tafte, that fa¬ 
culty cannot be properly conftdered as a mere internal lenfe, 
fmce to its enjoyments a well-ftored fancy is neceffary in 
fome cafes, and the reafoning power in all; and the poet 
and the painter who wifh to excel in their refpedtive pro- 
feffions, mult not content themfelves, the one with filling 
the ear of the reader with mellifluous founds, and the other 
with dazzling or deceiving the eye of the fpedtator by the 
brilliancy ot his colours, but both muft ftrive for fame by 
captivating the imagination; whilft the architect, who a- 
fpires to a fimilar celebrity, muft make the purpofe of his or¬ 
naments obvious to every perfon capable ot judging. The 
landlcapes of Claude Lorrain, the mufic of Handel, the 
poetry of Milton, excite feeble emotions in our minds, when 
our attention is confined to the qualities they prefent to 
our fenfes, or when it is to fuch qualities of their compofi¬ 
tion that we turn our regard. It is then only we feel the 
fublimity or beauty of their productions, when our imagi¬ 
nations are kindled by their power, when we lofe ourfelves 
amid the number of images that pafs before our minds, and 
when we waken at laft from this play of fancy as from the 
charm of a romantic dream. 

* Difcourfe ^ * s we ^ obferved by Sir Joftiua Reynolds,* that tafte 
delivered at ’ s fometimes praifed in fuch terms by orators and poets, who 
the Royal call it in/piration, and a gift from heaven , that though a ftu- 
Academy, dent by fuch praife may have his attention roufed, and a 
Dec. 14. defire excited of obtaining this gift, he is more likely to be 
'' deterred than encouraged in the purfuit of his objedt. “ He 

examines his own mind, and perceives there nothing of that 
divine inspiration with which he is told fo many others have 
been favoured. He never travelled to heaven to gather new 
ideas; and he finds himfelf poffeffed of no other qualifica¬ 
tions than what mere common obfervation and a plain un- 
derftanding are able to confer. Thus he becomes gloomy 
amidft the fplendour of figurative declamation, and thinks it 
hopelefs to purfue an objedt which he fuppofes out of the 
reach of human induftry. But on this, as on many other 
occafions, we ought to diftinguiih how much is to be given 
to enthufiafm, and how much to common lenfe ; taking care 
not to lofe in terms of vague admiration that folidity and 
truth of principle upon which alone we can reafon.” Who¬ 
ever poffeffes the ordinary powers of perception, fenfibility 
of heart, good fenfe, and an imagination capable of being 
roufed by the ftriking objedts of nature and of art, may, 
without infpiration, become, by mere experience, a man ol 
fine tafte in the objedts of which he afpires to be a critical 
judge. 

This being the cafe, we may eafily account for the variety 
of taftes which prevail among men, not only as individuals 
but as nations. We have already mentioned the difference 
in one inflance between the European tafte and the Afri¬ 
can relpedling female beauty ; and we may now aflirm, as 
we hope to prove our affirmation, that the one tafte is equal¬ 
ly corredt with the other. The charms of female beauty 
exill not in the mere external form and colour confidered 
by themfelves (for then the inanimate ftatue of the Venus 
de Medicis would give more delight to the European be¬ 
holder than the fineit woman that ever lived) ; but we after¬ 
date external beauty with fweetnefs of difpofition, and will) 
all the train of endearments which take place in the union 
of the fexes; and it is this alfociation which delights the 
man of tafte, as giving refinement to an appetite which in 
Vol. XVIII. 
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itfelf is grofs and fenfual. A fimilar a/Tociation muft he Talk, 
formed in the breaft of the African who lias any tafte; 
and as he never knew feminine foftnefs, or any of the en¬ 
dearing qualities of the fex, but as united with thick lips, a 
flat nofe, a black fkin, and woolly hair—a fable beauty ot 
that defeription muft excite in his breaft the fame emotions 
that are excited in the breaft of an European by the fair wo¬ 
man with Grecian features. 

But is there not an ideal or perfedt beauty of the human 
form ? There certainly is, as of every other natural objedt; 
but it cannot be the fame in Europe as in Africa, unlefs to 
a Being who is acquainted with all the peculiarities of form, 
national and individual, that are to be found among the in¬ 
habitants of the whole earth. It has been fuppofed, and 
we think completely proved, by one of the beft writers that 
we have on the philofophy of tafte,* that the fublirrity or * jvfr 
beauty of forms arifes altogether from the aifociations we con- p on< 
nect with them, or the qualities of which they are expreffive 
to us. The qualities exprefted by the male and female forms 
are very different; and we would by no means think the 
woman beautiful who fhould have the form of the Farnefe 
Hercules, or admire the fhapes of the hero who fhould be 
formed like the Venus de Medicis; bccaufe the proportions 
of fuch a woman would indicate ftrength and intrepidity, 
where we wifh to find only gentlenefs and delicacy ; and the 
delicate form of the hero would indicate foftnefs and effemi¬ 
nacy, where the oppofite qualities only can be efteemed. 

As we affociate with the female form many defirable qualities, 
every woman is efteemed more or lefs beautiful as her figure 
and features indicate a greater or fmaller number of thefe 
qualities ; and the fame is the cafe with refpedt to the qua¬ 
lities which adorn the male charadter, and the form and fea¬ 
tures by which they are exprefted. Upon comparing a 
number of human beings with one another, we find, that 
with refpedt to every feature and limb, there is one central 
form to which nature always tends, though fhe be continu¬ 
ally deviating from it on the right hand and on the left : 

(See Nose). This form therefore is confidered as the moft 
perfedt form of the fpecies, and moft expreffive of the qua¬ 
lities for which that fpecies is valued ; but in Africa, the 
central form, with refpedt to the proportions of the human 
body and the features of the human face, is very different 
from what it is in Europe; and therefore the ideal or per¬ 
fedt beauty of the human form and features cannot be the 
fame in both countries. No doubt, if a man could examine 
the limbs and features of every individual of the human 
race, he would difeover one central form belonging to the 
whole, and be led to efteem it the ftandard of beauty ; but 
as this is obvioufly irnpoflible, the common idea or central 
form belonging to each great clafs of mankind muft be 
efteemed the ftandard of beauty in that clafs, as indicating 
moft completely the qualities for which individuals are 
efteemed. Thus there is a common form in childhood and a 
common form in age; each of which is the more perfedt as. 
it is the more remote from peculiarities: but though age 
and childhood have fomething in common, we Ihould not 
deem tire child beautiful v. ho was formed exactly like the 
moft handfome m tn, nor the man bandlome who was form¬ 
ed ex.-.dtly like the mod beautiful child. This dodtrine is 
well iliuitrated by Sir Jofliua Reynolds,* who has applied 
it to every objedt efteemed beautiful in nature; and proved, 
that the fupeiiority of Claude Lorrain over the landfcape- 
painters of the Dutch and Flemifh lchools, arifes chiefly 
from his having generalized his conceptions, and formed his 
pidtures by compounding together the various draughts 
which he had previoufly made h mil various beautiful feenes 
and profpedts. “ On the whole (lays he), it feems to me 
that there is but one prefiding principle which regulates and 
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Tafte. gives (lability to every art. The works, whether of poets, 
painters, moralifls, or hiftorians, which are built upon gene¬ 
ral nature, live for ever ; while thofe which depend for their 
exiftence on particular cuftoms and habits, a particular view 
of nature, or the fluctuation of fafhion, can only be coeval 
with that which firft raffed'them from obfcurity. All ti.e 
individual objects which are exhibited to our view by na¬ 
ture, upon clofe examination, will be found to have their 
blemilhes and defects. The moft beautiful forms have fome- 
thing about them like weaknefs, minutenefs, or imperfection. 
But it is not every eye that perceives thefe blemilhes: It 
mull be an eye long ufed to the contemplation and compa- 
rifon of thefe forms; which alone can difcern what any fet 
of objedts of the fame kind has in common, and what each 
wants in particular.” 

From thefe reafonings the fame great artift concludes, 
that the man who is ambitious of the character of poffeffing 
a correCt tafte, ought to acquire a “ habit of comparing and 
digefting his notions. Fie ought not to be wholly unac¬ 
quainted with that part of philofophy which gives him an 
infight into human nature, and relates to the manners, cha¬ 
racters, palfions, and affeOions. He ought to know fame - 
thing concerning the mind, ,as well as a great deal concern¬ 
ing the body, and the various external works of nature and 
of art; for it is only the power of diftinguilhing right from 
wrong that is properly denominated tajle. 

“ Genius and tafte, in their common acceptation, appear 
to be very nearly related; the, difference lies only in this, 
that genius has fuperadded to it a habit or power of execu¬ 
tion. Or we may fay, that tafte, when this power is added, 
changes its name, and is called genius. They both, in the 
popular opinion, pretend to an entire exemption from the 
reftraint of rules. It is fuppofed that their powers are in¬ 
tuitive ; that under the name of genius great works are pro¬ 
duced, and under the name of tafte an exaCt judgment is 
given, without our knowing why, and without being under 
the lead obligation to reafon, precept, or experience. 

“ One can fcarce date thefe opinions without expofing 
their abfurdity ; yet they are conftantly in the mouths of 
men, and particularly of illiterate and affeCted connoiffeurs. 
The natural appetite, or tafte of the human mind, is for 
truth ; whether that truth refults from the real agreement or 
equality of original ideas among themfelves, from the agree¬ 
ment of the reprefentation of any objeCt with the thing re- 
prefented, or from the correfpondence of the feveral parts 
of any arrangement with each other. It is the very fame 
tafte which relilhes a demcnftration in geometry, that is 
pleafed with the refemblance of a picture to an original, and 
touched with the harmony of mufic. 

“ But befides real, there is alfo apparent truth, or opi¬ 
nion, or prejudice. With regard to real truth, when it is 
known, the tafte which conforms to it is and muft be uni¬ 
form. With regard to the fecond fort of truth, which may 
be called truth upon fufferance, or truth ly courtefy, it is not 
fixed buc variable. However, whilft thefe opinions and 
prejudices on which it is founded continue, they operate as 
truth; and the art, whofe office it is to pleafe the mind as 
well as inftruCt it, muft direCt itfelf according to opinion, or 
it will not attain its end. In proportion as thefe prejudices 
■are known to be generally diffufed or long received, the 
tafte which conforms to them approaches nearer to certain¬ 
ty, and to a fort of refemblance to real fcience, even where 
opinions are found to be no better than prejudices. And 
fmce they deferve, on account of their duration and extent, 
to be confidered as really true, they become capable of no 
fmall degree of liability and determination by their perma¬ 
nent and uniform nature. 


“ Of the judgment which we make on the works of art, Tafte, 
and the preference that we give to one clafs of art over an- Tate, 
other, if a reafon be demanded, the queftion is perhaps eva- 
ded by anfwering, I judge from my tafte ; but it does not 
follow that a better anfwer cannot be given, though for 
common gamers this may be fufficient. Every man is not 
obliged to inveftigate the caufes of his approbation or dif- 
like. The arts would lie open for ever to caprice and ca- 
fualty, if thofe who are to judge of their excellencies had 
no fettled principles by which they are to regulate their de- 
cilions, and the merit or defeCt of performances were to be 
determined by UDguided fancy. And indeed we may ven¬ 
ture to affert, that whatever fpeculative knowledge is necef 
fary to the artift, is equally and indifpenfably necelfary to 
the critic and the connoi/feur. 

“ The firft idea that occurs in the confideration of what 
is fixed in art or in tafte, is that prefiding principle which 
we have already mentioned, the general idea of nature. The 
beginning, the middle, and the end of every thing that is 
valuable in tafte, is comprifed in the knowledge of what is 
truly nature; for whatever ideas are not conformable to 
thofe of nature or univerfal opinion, muft be confidered as 
more or lefs capricious; the idea of nature comprehending 
not only the forms which nature produces, but alfo the na¬ 
ture and internal fabric and organization, as I may call it, 
of a human mind and imagination. General ideas, beauty, 
or nature, are but different ways of expreffing the fame 
thing, whether we apply thefe terms to ftatues, poetry, or 
picture. Deformity is not nature, but an accidental devia¬ 
tion from her accuftomed practice. This general idea there¬ 
fore ought to be called nature; and nothing elfe, corredtly 
fpeaking, has a right to that name. Hence it plainly ap¬ 
pears, that as a work is conduced under the influence of 
general ideas, or partial, it is principally to be confidered as 
the effeCt of a good or a bad tafte.” 

Upon the whole, we may conclude that the real fubftance, 
as it may be called, of what goes under the name of tajle, 
is fixed and ellabliihed in the nature of things; that there 
are certain and regular caufes by which the imagination and 
paflions of men are affeCted ; and that the knowledge of 
thefe caufes is acquired by a laborious and diligent invefti- 
gation of nature, and by the fame flow progrels as wifdom 
or knowledge of every kind, however inftantaneons its ope¬ 
rations may appear when thus acquired. A man of real 
tafte is always a man of judgment in other refpeCts; and 
thofe inventions which either difdain or, fhrink from reafon, 
are generally more like the dreams of a diftempered brain 
than the exalted enthufiafm of a found and true genius. In 
the midft of the higheft flights of fancy or imagination, rea¬ 
fon ought to prefide from firft to laft ; and he who ffiall de¬ 
cide on the beauties of any one of the fine arts by an ima¬ 
ginary innate fenfe or feeling, will make as ridiculous an 
appearance as the connoiffeur mentioned by Dr Moor, who 
praifed as a work of the divine Raphael the wretched daub¬ 
ing by a Swifs copyift. The reader who wifties for further 
inftruCtion in the philoftphy of tafte, may confult Gerard’s 
Effay on Tafte, with the differtations of Voltaire, d’Alem¬ 
bert, and Montefquieu ; Dr Blair’s Lectures on the Belles 
Lettres; Dr Reid’s Effays on the Intellectual Powers of 
Man; Alffon’s Effays on the Nature and Principles of 
Tafte; and Sir Jofttua Reynolds’ Difcourfes delivered in 
the Royal Academy. 

TATE (Nahum), an Englifh poet, born about the 
middle of the reign of Charles II. in Ireland, where he re¬ 
ceived his education. He was made poet-laureat to King 
William upon the death of Shadwell, and held that place 
until the reign of George I. whofe firft birth-day ode he 

lived 
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Tatian lived to write, and executed it with unufual fpirit. He 
II died in the mint in 1716, and was fucceeded in the laurel 
Taunton, Mr Eufden. He was the author of nine dramatic per- 
formances, a great number of poems, and a verfion of the 
Walrus in cnnjundlion with Dr Nicholas Brady. 

TATIAN, a writer of the primitive church in the fecond 
century. He was born in Aflyria, and trained up in the 
heathen religion and learning. Coming over to Chriflianity, 
he became the difciple of Juftin Martyr, whom he attended 
to Rome. While Juftin lived, he continued Readily ortho¬ 
dox : but after Judin’s death he made a fchifm, and became 
the author of a new fe<ft, condemning marriage, enjoining 
abftinence from wine and animal-food, and fuff) ring only 
water to be ufed in the holy myfteries; whence his fol¬ 
lowers were called Encratila and HydroparaJhsta. None 
of his works are now extant but his piece againft the Gen¬ 
tiles ; or, as it is ufually intitled, his Oration to the Greels. 

TATIUS (Achilles), a native of Alexandria, was the 
author of a book on the fphere, which father Petau tr.inf¬ 
lated into Latin. There is alfo attributed to him a Gteek 
romance on the loves of Leucippe and Clitophon, of which 
Salmafius has given a beautiful edition in Greek and Latin, 
with notes. Suidas fays, that this Achilles Tatius was a 
Pagan, but that he afterwards embraced the Chriftian reli¬ 
gion, and became a biftiop. Photius mentions him in his 
Bibliotheca. 

TATONNEUR, in zoology. See Lemur. 

TATTOOING, or Tattowing, an operation in ufe 
among the ifianders in the South Sea for marking their 
bodies with figures of various kinds which they confider as 
ornamental. It is performed by puniluring the fkin, and 
rubbing a black colour into the wounds. The.inftrument 
ufed fomewhat refembles a comb, the teeth of which are re¬ 
peatedly (truck into the fkin by means of a fmall mallet. It 
is veiy painful; but the children are forced by their relations 
to fubmit to it. 

TATTOU, a beat of a drum at night to advertife the 
foldiers to retreat, or repair to their quarters in the garrifun, 
or to their tents in a camp. 

TAVERNIER (John Baptift), a famous French tra¬ 
veller, was born in 1603'. In the courfe of 40 years he 
travelled fix times to Turkey, Perfia, and the Eaft Indies, 
and vifited all the countries in Europe, travelling moftly 
on foot. Plis travels have been frequently reprinted in fix 
vols i2mo. He died on his feventh journey to the eaft, at 
Mofcow, in 1669. 

TAVJ.RA, or Tavila, a confiderable town ofPortugal, 
and capital of the province of Algarve, with a handibme 
caftle, and one of the belt harbours in the kingdom, defended 
by a fort. It is fe.ited in a plcafant fertile country, at the 
mouth of the river Gilaon, between Cape Vincent and the 
Strait of Gibraltar, 100 miles weft by north of Cadiz. W. 
Long 7. 46. N. Lat. 37. 18. 

TAVISTOCK, a town of Devonfhire in' England, fi- 
tuated on the river Tavey or Tave, W. Long. 4. 12. N. 
Lat. 50. 37. It fends two members to parliament, and gives 
the title of marquis to the noble family of Ruflel duke of 
Bedford. 

TAUNTON, a large, elegant, and well built town of 
Somerfetfhire, 146 miles from London. It confifts princi¬ 
pally •f four ftreets paved and lighted ; the market-place 
is fpacious, and has a handfome market-houfe, with a town 
hall over it, which was finifhed in 1773* l r - h~ ls 3:1 exten- 
(ive woollen manufaftory ; and in 1780 a filk manufactory 
was introduced. Its caftle, the ruins of which remain, was 
in 1645 defended for the parliament by co’onel Blake 
againft an army of io,oco men under lord Gorinsr, but was 
difmantled by Charles II. In 1685 the duke of Monmouth 


made this place his head quarters. Its church, which* is TavrU 
large and beautiful, is a fine fpecimen of the florid Gothic H. 
ftyle of architecture. The tower, which is lofty, is of ex- 
cellent workmanfhip, crowned at the top with four ftately 
pinnacles, 32 feet high. The whole perhaps is not equalled 
in the kingdom. Taunton is pleafantly feated on the river 
Tone, which is navigable to Bridgewater ; is reckoned the 
beft town in tire county ; and fend; two members to parlia¬ 
ment. W. Long. 3. 17. N. Lat. 30. 79. 

TAURIS, oi'Tebris, a town of Perfia, and capital of 
Aderbeitzan. It was formerly the capital of Perfia, and 
is now the mod confiderable next to lfpalian; for it con¬ 
tains 13,000 houfes, befides many feparate (hops, and about 
200,000 inhabitants. It is about five miles in circum¬ 
ference, and carries on a prodigious trade in cotton, cloth, 
filks, gold and filver brocades, fine turbans, and fhagreen 
leather. There are 300 caravanferas, and 230 mosques. 

Some travellers fuppofe it to be the ancient Ecbataca; but 
of this there is no certainty. It is feated in a delight¬ 
ful plain, furrounded with mountains, from whence a dream 
i(Tv.es, which runs through the city. E. Long. 47. 50. 

N. Lat. 3S. 18. 

TAURUS, a great chain of mountains in Ana, which 
begin at the eaftern part of Little Carimania, and extend 
very far into India. In different places they have dif¬ 
ferent names. 

Taurus, in aftronomy, one of the 12 figns of the zodiac. 

TAUTOLOGY, a needlefs repeating of the fame thing 
in different words. 

TAWING, the art of dreffing (kins in white, fo as to be 
fit for divers manufactures, particularly gloves, &c. 

All fkins may be tawed ; but thofe chiefly ufed for this 
purpofe are lamb, fheep, kid, and goat (kins. 

The method of tawing is this: Having cleared the (kins 
of wool or hair by means of lime, they are laid in a large 
vatt of wood or (lone, fet on the ground full of water, 
in which quicklime has been flaked ; wherein they are al¬ 
lowed to lie a month or fix weeks, according a; the weather 
is more or lefs hot, or as the (kins are required to be more 
or lefs f :ft and pliant. 

Whi’e they are in the vatt, the water and lime is changed 
twice, and the (kins are taken out and put in again every 
day : and when they are taken out for the laft time, they 
are la : d all night to foak in a running water, to get out the 
gieateft part of the lime; and in the morning are laid to¬ 
gether by fixes one upon another, upon a wooden leg, 
and are (craped ftoutly one after another, to get the flefli off 
from the flefhy fide, with a cutting two-handled inftrument 
called a knife; and then they cut off the legs (if they are 
not cut off before) and other fuperfluous parts about the 
extremes. Then they are laid in a vatt or pit with a little 
water, where they are fulled with wooden peflles foT the 
fpace of a quarter of an hour ; and then the vatt is filled up 
with water, and they are i infed in it. 

In the next plate, they aie thrown on a clean pavement 
to drain and afterwards eaft into a frefli pit of water, out 
ot which they rinfe them well, and are laid again on the 
wooden leg, fix at a time, with the hair fide outennoft : over 
which they rub a kind of whetftone very briikb', to foftea 
and fit them to receive four or five more preparations, given 
them on the leg both on the fiefh-fide and the hair-fiue, with 
the knife, after the manner ahovetnentiOned. 

Alter this they are put into a pit of water and v/heaten- 
bran, and furred about in it with wooden poles,, till the b.ra:< 
is perceived to Click to them, and then they are left: as they 
rife of themklves to the top of the water by a kind of fer¬ 
mentation, they a;e plunged clown again to the bottom; 
and at the iuiru. time fire is fet to the liquor, which burns as 
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the moment the poffeflion of the houfe of lords ; that this property is equal¬ 
ly taxable, and taxed, as the property of the commons ; and 
therefore the commons, nos being the iole perf.ns taxed, 
this cannot be the reafon of t eit having the foie right of 
raifing and modelling the fupply. The true reafon, ariiing 
from the fpirit of the conftitufion, f erns to be this. The 
lords being a permanent hereditary body, created at plea- 
lure by the king, are iuppofed more liable to be influenced 
by the crown, and when once influenced to continue fo, than 
the commons, who are a temporary elective body, freely no¬ 
minated by the people. It would therefore be extremely 
dangerous to give the lords any power of framing new taxes 
for the fubject ; it is fufficient that they have a power of 
rejecting, if they think the commons too lavifh or improvi¬ 
dent in their grants. But fo reafonably jealous are the 
commons of this valuable privilege, that herein they will 
not fuffer the other houfe to exert any power but that of 
rejedting. They will not permit the leaft alteration or 


Tax. 


lide outwards, and pafs the knife over them to ferape off 
the bran. 

Having thus cleared them of the bran, they lay the fkins 
in a large bafket, and load them with huge {{ones to pro¬ 
mote their draining : and when they have drained fufficiently, 
they give them their feeding ; which is performed alter the 
manner following : 

For too of large fheep fkins, and for fmaller in propor¬ 
tion, they take eight pounds of aJutn and three of fea-falt, 
and melt the whole with water in a veffel over the fire, pour¬ 
ing the folution out, while yet lukewarm, into a kind of 
trough, in which is twenty pounds of the finelf wheat-flower, 
with the yolks of eight dozen of eggs; of all which is formed 
into a kind of pafte, a little thicker than children’s pap; which, amendment to be made by the lords.to the mode of taxing 
when done, is put into another veffel, to be ufed in the fol- the people by a money-bill: under which appellation are in 


lowing manner. 

They pour a quantity of hot water into the trough in 
which the pafte was prepared, mixing two fpoonfuls of the 
pafte with it; to do which they ufe a wooden fpoon, which 
contains juft as much as is required for a dozen of fkins: 
and when the whole is well diluted, two dozen of the 
fkins are plunged into it; but they take care that the 
water be not too hot, which would fpoil the pafte and burn 
the fkins. 

After they have lain fome time in the trough they take 
them out, one after another, with the hand, and ftretch them 
out; this they do twice: and after they have given them 
all their pafte, they put them into tubs, and there full them 
afrefh with wooden peftles. 

Then they put them into a vatt, where they, are fuffered 
to lie for five or fix days, or more ; then they take them 
out in fair weather, and hang them to dry on cords or racks: 
and the quicker they are dried the better ; for if they be 
too long a-drying, the fait and alum within them are apt to 
make them rife in a grain, wliic • is an effential fault in this 
kind of dreffing. * 

When the {kins are dry, they are made up into bundles, 
and juft dipt in fair water, and taken out and drained : they 
are then thrown into an empty tub ; and after having lain 
fome time are taken out and trampled under footj 

Then they draw them over a flat iron inftrument, the top 
of which is round like a battledore, and the bottom fixed 
into a wooden block, to ftretch and open them ; and having 
been opened, they are hung in the air upon cords to dry; 
snd being dry, they are opened a fecond time, by pafling 
them again over the fame inftrument. 

In the laft place, they are laid, on a table, pulled out, and 
laid fmooth, and are then fit for fale. 

TAX {Taxa, from the Greek T«f<c, i. e. ordo, tributum ), 
a tribute or impofition laid upon the citizen or fubjedl lor 
the fuppott of government. See Revenue. 

“ It is the ancient indifputable privilege and rightof theBri- 
tifti houfe of commons, that all grants of fubfidies or parlia¬ 
mentary aids do begin in that houfe, and are firft bellowed by 
them ; although their grants are not effedtual to all intents 
and purpofes until they have the affent of the other two 
branches of the legilhiture. See Commons. The general 
reafon given for this exclufive privilege of the houfe of com¬ 
mons is, that the fug plies are raifed upon the body of the 
people, and thereioi e it is proper that they alone {hould 
have the right of taxing themfelves. Tiiis reafon would be 
unanfwerable, if tfcecommons taxed none but themfelves : but 


it is notorious, tnat a very large 


{hare of property is in the 


eluded all bills by which money is directed to be raifed up¬ 
on the fubjedl, for any purpofe or in any fhape whatfoever ; 
either for the exigencies of government, and colledted from 
the kingdom in genera', as the land-tax ; or for private be¬ 
nefit, and colledted in any particular diftridt, as by turn¬ 
pikes, parifli-rates, and the like. Yet Sir Matthew Hale 
mentions one cafe, founded on the pradtice of parliament in 
the reign of Henry VI. wherein he thinks the lords may al¬ 
ter a money-bill: and that is, if the commons grant a tax, 
as that of tonnage and poundage, for four years ; and the 
lords alter it to a lefs time, as for two years: here, he fays, 
the bill need not be fent back to the commons for their 
concurrence, hut may receive the royal affent without far¬ 
ther ceremony ; for the alteration of the lords is confid¬ 
ent with the grant of the commons. But fuch an experi¬ 
ment will hardly be repeated by the lords, under the pre- 
fent improved idea of the privilege of the houfe of com-- 
mons ; and, in any cafe where a money bill is remanded to 
the commons, all amendments in the mode of taxation are 
fure to be rejedted. 

“ The commons, when they have voted a fupply to his ma- 
jefty, and fettled the quantum of that fupply, ufually refolve 
themfelves into what is called a committee of ways and means , 
to confider the ways and means of raifing the fupply fo vo¬ 
ted. And in this committee every member (though it is 
looked upon as the peculiar province of the chancellor of 
the exchequer) may propofe fuch fcheme of taxation as he 
thinks will be leaft detrimental to the public. The refolu- 
tions of this committee (when approved by a vote of the 
houfe) are in general efteemed to be (as it were) final and 
conclufive. For though the fupply cannot be adtually rai¬ 
fed upon the l'ubjedt till diredted by an adl of the whole 
parliament, yet no monied man will fcruple to advance to 
the government any quantity of ready cafh, on the credit 
of a bare vote of the houfe of commons, though no law be 
yet paffed to eftablifh it. 

“ The taxes which are raifed upon the fubjedl are either an¬ 
nual or perpetual. 

“ I. The ul'ual annual taxes are thofe upon land and malt. 
See Land and Malt. 

“ II. The perpetual are, i. The cuftoms. z. The excife- 
duty. 3. The falt-duty. 4. The poft-office. 5. The 
flamp-duty. 6. Houfe and window duty. 7. The duty 
on hackney-coaches and chairs. 8. That on offices' and 
penfions.—See the articles Customs, Excise, Post, 
Stamp, House, Hackney, and Offices and Penfons. 

“ As to the application of all thefe, fee the articles Reve¬ 
nue, National Debt, Funds, and Civil Lnr.” 
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TAXATION. See Revenue, Tax, and Ff.odal Syftem. 

TAXUS, the Yew tree, in botany: A genus of plants 
belonging to the clafs of ditxcia, and orJer of monodelphia ; 
and in the natural fyftem ranging under the 51ft order, Co¬ 
nifera. The male calyx is triphyllous, gemmaceous, and 
imbricated : there is no corolla ; the (lamina are numerous ; 
the antheras peltated and odofid. The female calyx refem- 
bles the male j there is no corolla nor ftyle, and only one 
feed with a calycle refembling a berry very entire. There 
are only two fpecies mentioned by Linnaeus, the baccata 
and nucifera. M. Sonnerat has added a third, called capen- 
fs i and Sir Charles Thunberg has inferted two more, the 
macrophylia and verticillata, in his Flora Japonica. 

The baccata , or common yew tree, is a native of Britain, 
France, Switzerland, &c. and of North America. It is 
diftinguiffied from the other fpecies by linear leaves which 
grow very clofe, and by the receptacles of the male flowers 
being fubglobofe. The wood is reddifh, full of veins, and 
flexible, very hard and fmooth, and almoft incorruptible. 
Its hardnefs renders it very proper for turners and cabinet¬ 
makers. It produces berries which are red, mucilaginous, 
and have a fweet mawkifh tafte. They are often eaten by 
birds, and are therefore not poifonous: But it is a common 
opinion that the leaves are poifonous to cattle, and many 
fads are mentioned of liorfes and cows having died by eat¬ 
ing them. Others, however, deny thefe fads. It is found 
in feveral parts of the Highlands of Scotland in a wild 
ftate. At Glenlure, near Glen-Creran, in Upper-Lorn, 
are the remains of an old wood of it. The place takes its 
name from the trees which grow in it; for Glenlure in the 
Gaelic language is no other than a corruption of G/eaniuir, 
i. e. “ The valley of yew trees.” It is of no great height, 
but the trunk grows to a large fize. Mr Pennant has ta¬ 
ken notice of a very remarkable decayed one in Fortingal 
church-yard, the remains of which meafured 56 feet and an 
half in circumference. 

The yew is at prefent almoft peculiar to church-yards ; 
hence fome naturalifts fufped that it is an exotic. Several 
reafons have been affigned for its frequency in church-yards. 
The firft is, that before the invention of gunpowder the 
warrior might never be at a lofs for a bow. This is an opi¬ 
nion for which we have found no hiftorical evidence; and till 
fome be produced it is confidered merely as a conjecture. 
There are feveral laws enaded by our forefathers for encou¬ 
raging archery, but none of them mention the cultivation of 
the yew. The bows ufed in England were indeed made fre¬ 
quently of yew, but it was yew of foreign growth. In the 
reign of Elizabeth, a bow of the belt foreign yew fold for 
6 s. 8 d. while one made of Englifh yew fold only for 2 s. 
In 12 Edw. IV. it was ordained that every foreign mer¬ 
chant that Ihould convey any goods from any country from 
which bow (laves had formerly been brought to England, 
fliould for every ton of goods bring four bow (laves. A 
fimilar law was framed in the time of Richard III. It 
appears therefore that the church-yards did not fupply the 
nation with bows. 

A fecond opinion concerning the introduction of yew 
trees into church-yards is, that they were intended to de¬ 
fend the church againft. llorms. But there are many other 
trees that would have anfwered this purpofe much better; 
for the yew is of fo (low a growth, that it would be long 
before it could be of any fervice at all, and is fo low that it 
could never be a fufficient (helter. A third opinion is, that 
being an evergreen, it is an emblem of immortality. This 
is a pretty idea; but the misfortune is, that yew is always 
confidered as a tree of baleful influence. This opinion is as 
old as Statius, who (ays, metuenda fucio taxus. A fourth 


opinion is, that when anciently it was the cuftom, as it dill 
is in Catholic countries, to carry palms on Palm Sunday, 
the yew was fubftiputed on fuch occafions (or the palm. 
Two or three trees, the ufual number growing in church¬ 
yards, were fufficient for fuch purpofes. This is the only 
opinion which receives any countenance from hiltory. r I he 
following extraCl from Caxtcn’s Diredion for keepng 
Feafls all the year, printed in 1483, will probably be confi- 
dered as decifive on this fubjeCt. It is taken out of the lec¬ 
ture for Palm-Sunday ; where the writer, after giving the 
fcriptural account of our Saviour’s triumphant entrance into 
Jerusalem, proceeds thus: “ Wherefore holy chi) che this 
day makyth folempne proceflyon, inmyndof the pioceiTyon 
that Cryd made this day. But for enchefion that we have 
non olyue that berith grene leef, algate therefore we tale 
ewe in Jlede of palme and olyue, and beren about in proceflyon, 
and fo is thys day callyd Palme Scnday.” As a confirma¬ 
tion of this fad, we may add, that the yews in the church¬ 
yards of Eaft Kent are at this day called palms. 

TAY, called by the Romans Tavus or ’Tans, the larged 
river in Scotland. It rifes in Braidalbane, on the frontiers of 
Lorn ; and having in the paffage of a few miles augmented 
its dream by the acceffion of feveral fmall rills, fpreads it- 
felf into a Lake called Loch Dochart; out of which having 
run but a little fpace, it expands itfelf again. Leaving this 
fecond lake, it rolls fome miles with a confiderable body of 
water, and then diffufes itfelf abroad in the fpacious Loch 
Tay ; which, reckoning from the fources of the river, is 24 
miles in length, though, ftridly fpenking, the lake is but 
13 : almoft as foon as it iffues from hence, it receives the ri¬ 
ver Lyon, coming out of Loch Lyon, and running through, 
Glen Lyon; which, having travelled in a manner parallel to 
it, from its fource, for a (pace of 25 miles, at length joins 
the Tay as it enters Athol, which it next traverfes, and, 
direding its courfe in a manner due eaft, receives almoft 
all the waters of that country. Bending then to the 
fouth, at the diftance of fix miles, it reaches Dunkeld ; 
which, in the ancient language fignifies “ the hill of hazels,” 
was the very centre of the old Caledonia, and is at pre¬ 
fent efteemed the heart of the Highlands. The river is 
very broad here, infomuch that there is a ferry-boat over it 
at each end of the town. Declining dill to the fouth-eaft, 
with a winding courfe, for above 12 miles, the Tay receives 
a large fupply of waters from the county of Angus; and 
then running fouth-weft for eight , miles more, is joined in 
that fpace by feveral rivers, the mod confiderable of which 
is the Almond. Turning then to the fouth-eaft, at the di¬ 
ftance of about three miles, this copious river comes with a 
fweliing dream to Perth, or St Johnfton’s, which is the capi¬ 
tal of the (hire of that name. 

The Tay, continuing (fill a fouth-eaft courfe, receives, a 
few miles below Perth, the river Erne ; which, iffiiing from 
a loch of the fame name, traverfes the county of Strathern, 
and pafles by Abernethy, once the capital of the Pidifti 
kingdom ; fwelled by the waters of this laft river, the Tay, 
running next diredly eaft, enlarges itfelf till it becomes 
about three miles broad ; but contrads again before the 
town of Dundee ; foon after which it opens into the Ger¬ 
man ocean. At the entrance of the frith, there are funds 
both on the north and on the fouth fide: the former ftylcd 
Goa, the latter Aberlay and Drum!an : and before thefe, in 
the very mouth of the frith, thofe which are called the Crop, 
Sands. At Buttonnefs, which is the northern promontory, 
there are two light-houfies. The fpace between the north 
and the fouth funds may be near a mile, with about three 
fathoms water ; but being within the frith, it grows deeper, 
and in the road of Dundee is full fix fathoms. The frith 
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Taylor, of Tay is not indeed fo large or fo commodious as that of firft genius and profeffional abilities.” Though hewasemi. 
Forth, but from Battonnefs to Perth it is not lefs than 40 nent in the culture and pradtice both of mufic and drawing 
miles; and the whole may be, without any great improprie- in his early youth, his whole attention was not occupied by 
ty, ftyled a harbour, which has Fife on one fide, and the thefe fafcinating arts. His claffical education was condudt- 
ihires of Perth and Angus on the other, both very fertile ed at home under a private tutor ; and his proficiency in the 
and pleafant countries. ordinary branches of the languages and the mathematics was 

TAYLOR (Dr Jeremy), bifhop of Down and Connor fo great, that he was deemed qualified for the univerfity at 
in Ireland, was the fon of a barber at Cambridge, and there the early age of 15. 

had his education. Upon entering into orders, he became In 1701 he was entered a Fellow Commoner of St John’s 
divinity ledturer of St Paul’s in London: and was, by the College, Cambridge. At that period mathematics enga- 
intereft of archbifhop Laud, eledled fellow of All Soul’s ged more particularly the attention of the univerfity ; and 
college, Cambridge, in 1636. Two years after he became the examples of eminence in the learned world, derived fr< m 
one of the chaplains of the archbifhop, who bellowed on that branch of fcience, attracted the notice and roufed the 
him the redtory of Uppingham in Rutlandfhire. In 1642 emulation of every youth poffefTed of talents and of applica- 
he was chaplain to the king ; and a frequent preacher before tion. We may preiume, that Brook Taylor, from the very 
him-and the court at Oxford. He afterward attended in hour of his admiftion at college, adopted the courfe of ftudy 
the king’s army in the condition of a chaplain. Upon the which a Machin, a Keil, and, above all, a Newton, had 
declining of his majefty’s caufe, he retired into Wales, where opened to the mind of man, as leading to difcoveries of the 
he was permitted to officiate as minifier, and to keep afchool, celeftial fyflem.—That he applied early to thefe ftudies,; nd 
in order to maintain himfeif and his children. In this re- without remiffion, is to be inferred from the early notice 
tirement he wrote feveral of his works. Having fpent fe- and kind attention with which he was honoured by ibofe 
veral years there, his family was vifited with ficknefs ; and eminent perfons, and from the extraordinary progrefs which 
he loft three fons of great hopes within the fpace of two or he made in their favourite fcience.” 

three months. This afflidtion touched him fo fenfibly, that In 1708 he wrote his treatife On the Centre of Ofcilla- 
it made him defirous to leave the country ; and, going to tion, which was not publifhed in the Philofophical Tranf* 
London, he for a time officiated in a private congregation adlions till fome years afcerwards. In 1709, he took his 
of loyalifts to his great hazard. At length meeting with degree of Bachelor of Laws. In 1712, he was chofen a 
Edward lord Conway, that nobleman carried him over with Fellow of the Royal Society. During the interval between 
him into Ireland, and fettled him at Portmore, where he thefe two periods, he coirefponded with Profeffor Keil on 
wrote his DuBor Dubitantium. Upon the Refloration he feveral of the moll abflrufe fubjefts of mathematical difqui- 
returned to England ; foon after, he was advanced to the fition. Sir William Young informs us, that he has in his 
biffiopric of Down and Connor in Ireland; and had the ad- pofleffion a letter, dated in 1712, addrefTed to Mr Machin, 
miniftration of the fee of Dromore granted to him. He which contains at length a lolution of Kepler’s problem, 
was likewile made ptivy-counfellor and vice-chancellor of and marking the ufe to be derived from that folution. In 
the univerfity of Dublin ; which place he held tili his death, this year he prcfented to the Royal Society three different 
He died of a fever at Lifnegarvy in 1667, and was interred papers; one On the Afcent of Water between two Glafs 
in a chapel u hich he himfeif had built on the ruins of the Planes ; a fecond, On the Centre of Ofcillation ; and a third, 
old cathedral of Dromore. On the Motion of a ftretched Suing. It appears from his 

Taylor (Dr Brook), was born at Edmonton, Auguft correfpondence with Keil, that in 1713 he prefented a pa- 
j8th 1685. He was the fon of John Taylor, Efq ; of Bit- per on his favourite fubjedt of Mufic: but this is not prefer^ 
ron’s-houfe in Kent, by Olivia, daughter of Sir Nicholas ved in the Tranfadtions. 

Tempcft, of Durham, Baronet. His grandfather, Natha- His diftinguifhed proficiency in thofe branches of fcience, 
niel Taylor, was one of thofe puritans whom “ Cromwell which engaged the particular attention of the Royal Socie- 
thought fit to eledl by a letter, dated June 14th 1653, to ty at this period, and which embroiled them in Cornells 
reprefent the county of Bedford in parliament.” The cha- with foreign academies, recommended him to the notice of 
y idler of his father partook in no frnail degree of the aufle- its moft illuftiinus members ; and in 1714 he was eledted to 
city that had been tranfmitted to him in the line of his an- the office of fecretary. In this year he took at Cambridge 
ceftors, and by the fpirit of the times in which they lived ; his degree of Dodlor of Laws ; and at this time he tranfmu- 
atid to this caufe may be aferibed the difaffedlion which ted, in a letter to Sir Flans Sloane, An Account of fome 
fometimes fubfifled between the father and even fuch a fon curious Experiments relative to Magnetifm ; which, how- 
as is the fubjedl of this article. The old gentleman’s mo- ever, was not delivered to the Society till many years after- 
rofe temper, however, yielded to the powers of mufic; and ward, when it was printed in the Tranfadtions. Hfi appli- 
tbe mod eminent profeffors of the art in that period were cation to thofe ftudies to which his genius inclined was in- 
hefpitabiy welcomed in his houfe. His fon Brook was in- defatigable : for we find that in 1715 he publifhed in Latin 
traced by his natural genius, and by the difpofiticn of his his Methodus Incrementorum; alfo a curious effay preferved 
father, which he wiflied by all the means in his power to in the Philofophical Tranfadtions, entitled An Account of 
conciliate, to diredt his particular attention to mufic ; and he an Experiment for the Difcovery of the Laws of Magnet o 
became in very early life a diftinguifhed proficient in it.— Attradlion; likewife a treatife well known to mathemati- 
« In a large family-piece, he is reprefented at the age of 13 cians, and highly valued by the beft judges, On the Princi- 
fitting in the centre of his brothers and fillers; the two elder pies of Linear Perfpective. In the lame year (fuch were 
of whom, Olivia and Mary, crown him with laurel, bearing his admirable talents, and fo capable were they of being di- 
the infk'ffia of harmony.” redted to various fubjedts), he condudled a controverfiai ccr- 

To mulic he added another accomplifliment, in which he refpondeirce with the Count Raymond de Montmort, on 
equally excelled. “ His drawings and paintings, of which the Tenets of Malebianche; which occafioned his being 
fome are itill preferved, requite not thofe allowances for er- particularly noticed in the eulogium pronounced by the 
ror o'r imperfedUon with which we fcan the performances of French academy on the deceafe of that eminent metaphyfi- 
cven the iuperinr dilettanti 1 —they will bear the left of feru- cian. 

tiny and criticifin Font aruft? thenafehes, and thofe of the The new philofophy of Newton (as it was then called), 

en- 


Taylor. 
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-Tay lor, engaged the attention of mathematicians and philofophers of Leipfic, as “ abftrufe to all, and as unintelligible to ar- 
both at home and abroad. At Paris it was in high efti- tifts for whom it was more efpecially written.” It mud be 
mation; and the men of fcience in that city were defirous acknowledged that this excellent work, for fo it deferves to 
of obtaining a perfonal acquaintance w'ith the learned fecre- be called, was not level to the apprehenfions of pradtitioners 
tary of the Royal Society, whofe reputation was fo general- in the art of drawing and defigh : but it was much efteem- 
ly acknowledged, and who had particularly diftinguifked ed by mathematicians. Three editions of it have been pub- 
himfelf in the Leibnitzian or German xontroverfy as we lifhed; and as it is now fcarce, a republication of it in its 
may denominate it, of that period. In confequence of ma- moil improved and perfect date would be very acceptable, 
ny urgent invitations, he determined to vifit his friends at Mr Kirby, however, has made it more plain and popular, 
Paris in the year 1716. He was received with every pof- in his treatife entitled “ Brook Taylor’s Perfpedtive made 
fible token of affedtion and refpedt ; and had an opportuni- eafy and this book, detailing and illuftrating the princi- 
ty of difplaying many traits of character, which mark the pies of the original work, has been the vade mecum of ar- 
general lcholar and accompliffied gentleman, as well as the tifts. Dr Brook Taylor was incenfed by the invidious at- 
profoand mathematician. His company was courted by tacks of Bernoulli; and he publifhed An Apology againft 
all “ who had temper to enjoy, or talents to improve, the J. Bernoulli’s Objections, which may be feen in the 30th 
charms of focial intercourfe.” Befidcs the mathematicians, volume of the Philofophical Tranfadtions. Bernoulli, with 
to whom he had always free accefs, he was here introduced his ufual envy of Britilh mathematicians, had difputed our 
to Lord Bolingbroke, the Count de Caylus, and Bifhop author’s right to his own work. We have no reafon to doubt 
Boffuet. “ He infpired partiality on his firft addrefs; he Dr Taylor’s claims to the undecided difeovery of the me- 
gained imperceptibly on acquaintance ; and the favourable thod which he deferibes, though he is not an original inven- 
impreflions which he made from genius and accomplilliments, tor. This method was long before publifhed by Guido 
he fixed in further intimacy by the fundamental qualities of Ubaldi, in his Perfpedtive, printed at Pefaro in 1600 ; where 
benevolence and integrity.” it is delivered very clearly, and confirmed by moft elegant 

Among the ladies who honoured Dr Brook Taylor with demonftrations ; and where it is actually applied to the art 
a particular regard, we may mention the names of Marcilly of delineating the feenes of a theatre. 

de Villette, and of Mifs Brunton, the beautiful and accom- Toward the end of the year 1720, Dr Brook Taylor 
plilhed niece of Sir Ifaac Newton. accepted the invitation of Lord Bolingbroke to fpend fome 

Early in 1717 he returned to London, and compofed time at La Source, a country-feat near Orleans, which he 
three treatifes, which were prefented to the Royal Society, held in right of his wife, the widow of the Marquis de Vil- 
and publifhed in the 30th volume of the Tranfadtions. About lette, nephew of Madame de Maintenon. During his refi- 
this time his intenfe application had impaired h s health dence at this beautiful fpot, he fixed and cemented a 
to a confiderable degree ; and he was under the neceflity of friendfhip with its noble owners which terminated only with 
repairing, for. relaxation and relief, to Aix-la-Chapelle. life. 

Having likewife a defire of directing his attention to fubjedts In the next year he returned to England, and publifhed 
of moral and religious fpeculation, he refigned his office of the laft paper which appears with his name in the Philofo- 
fecretary to the Royal Society in 1718. phical Tranfadtions, entitled, An Experiment made to aff 

After his return to England in 1719, he applied to fub- certain the Proportion of Expanfion of Liquor in the Ther- 
jedts of a very different kind from thole that had employed mometer, with regard to the degree of Heat, 
the thoughts and labours of his more early life. Among In 1721, Dr Brook Taylor married Mifs Bridges of 
his papers of this date, Sir William Young has found de- Wallington in the county of Surry, a young lady of good 
tached parts of A Treatife on the Jewiffi Sacrifices, and a family, but of fmall foitune ; and this marriage occafioned a 
differtation of confiderable length On the Lawfulnefs of rupture with his father, whofe confent he had never obtain- 
eating Blood. He did not, however, wholly negledt his ed. The death of this lady in 1725, and that of an infant 
former fubjedts of ftudy, but employed his leifure hours in fon, whom the parents regarded as the prefage and pledge 
combining fcience and art ; with this view he revifed and of reconciliation with the father, and who actually proved 
improved his treatife on Linear Perfpedtive. Drawing con- fuch, deeply affedted the fenfibility of Dr Taylor. How. 
tinued to be his favourite amufement to his lateft hour; and ever, during the two fucceeding years he refided with his 
it is not improbable, that his valuable life was fhortened by father at Bifrons, where “ the mufical parties, fo agreeable 
the fedentary habits which this amufement, fucceeding his to his tafte and early proficiency, and the affectionate atten- 
feverer ftudies, occafioned. tions of a numerous family welcoming an amiable brother, 

“ Pie drew figures with extraordinary precifion and beau- fo long eftranged by paternal refentment, not only foothed 
ty of pencil. Landlcape yvas yet his favourite branch of his forrows, but ultimately engaged him to a feene of coun- 
defign. Plis original landfcapes are moftly painted in wa- try retirement, and domefticated and fixed his habits of life, 
ter colours, but with all the richnefs and ftrength of oils. He could no more recur to the defultory refources and cold 
They have a force of colour, a freedom of touch, a varied folace of fociety, which cafual vifits, flight acquaintance, and 
difpofxtion of planes of diltance, and a learned ufe of aerial diftant friendffiips, afford the man—who hath none to onake, 
as well as linear perfpe&ive, which all profeffional men who and cheer a conjiant home." 

have feen thefe paintings have admired. Some pieces are In 1725; be formed a new connexion ; and with the full 
compoiitions; fome are drawn from nature ; and the gene- approbation of his father and family, married Sabetta, 
ral charadteriftic of their effedt may be exemplified, in fup- daughter of John Sawbridge, Efq ; of Olantigh, in Kent, 
pofing the bold fore-grounds of Salvator llofa to be backed In 1729, on the death of his father, he fucceeded to the fa- 
by the fucceffion of diftances, and mellowed by the fober mily eftate of Bifrons. In the following year he loft his 
harmony, which diftinguiffied the productions of Gafpar Pcuf- wife in child bed. The daughter whole birth occafioned 
fin. The fmall figures interfperfed in the landfcapes would this melancholy event furvived and became the mother of 
not have difgraced the pencil of the correct and claffic Ni- Sir William Young, to whom we owe thefe memoirs of his 
cholas.” grandfather. 

, The work of Dr Brook Taylor in linear perfpedtive was In the interval that elapfed between the years 1721 and 

cenfured by Bernoulli, in a treatife pubiilhed in the Adts 1730, no production by Brook Taylor appears in the Pbi- 

lofophical 
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1 ' fophlcal Tranfaffions; nor did he publifli in the courfe of 
that time any work. His biographer has found no traces 
ot his learned labour, excepting a Treatife of Logarithms, 
which was committed to his friend Lord Paifley (after¬ 
ward Abcrcorn), in order to be prepared for the prefs ; but 
which probably was never printed. His health was now 
ranch impaired ; relaxation became neceffary, and he was di¬ 
verted by new connections from the habit of fevere Itudy, 
which had diflinguiflhed the early period of his life, and 
which had contributed to contract the duration of it. Hap¬ 
py in the facial circle of domeftic enjoyment, and devoting 
his attention to bufinefs or amufement as they occurred, his 
application and his literary emulation feem to have decli¬ 
ned. He did not long furvive the lofs of his fecond wife ; 
and his remaining days were days of increafmg imbecillity 
and forrow. 

“ The effay entitled Contemplatio Philofophica , publifhed 
by Sir William Young, 1793, appears to have been written 
about this time, and probably with a view to abftraff his 
mind from painful recollections and regret. It was the ef¬ 
fort of a (hong mind, and is a moft remarkable example of 
the clofe logic of the mathematician applied to metaphy- 
fics. But the blow was too deep at heart for ftudy to af¬ 
ford more than temporary relief. The very refource was 
hurtful, and intenfe ftudy but accelerated the decline of his 
health. His friends offered every comfort; in particular 
Lord Bolingbroke preffed his confolation, and fought to 
call his mind from regret of domeftic endearments to focial 
friendfhip at Dawley. 

The attention and kindnefs of his friends, however, could 
not ward off the approaches of diffolution. “ Having fur- 
vived his fecond wife little more than a year, Dr Brook 
Taylor died of a decline in the 46th year of his age, De¬ 
cember the 29th 1731, and was buried in the church-yard 
of St Ann’s, Soho. I am fpared (fays his defendant) the 
neceffity of clofing this biographical (ketch with a prolix de¬ 
tail of his charaffer : in the beft acceptation of duties rela¬ 
tive to each fituation of life in which he was engaged, his 
own writings, and the writings of thofe who beft knew him, 
prove him to have been the finilhed Chriftian, gentleman, 
and fcholar.” 

Taylor (Dr John), a learned diffenting minifter, born 
in Lancalliire. He fettled firft at Kirkftead in Lincoln- 
fhire, where he preached to a fmall congregation, and taught 
a grammar-fehool for near 20 years. Afterwards he remo¬ 
ved to Norwich, where he preached many years in great 
repute, until he was invited to fuperintend the academy 
formed at Warrington in Lancafhire : but a few idle diffe¬ 
rences on formal punff ilios and uncertain doffrines kindled 
into l’uch a flame there, as fubjeffed him to much feurrility 
and ill treatment, and endangered the very being of the 
academy. He died in 1761 ; and among feveral other ju¬ 
dicious performances, his Hebrew andEnglifh Concordance, 
2 vols folio, will remain a monument of his critical fkill and 
indefatigable induftry. 

TArLOR-Bird. See Motacilla. 

TEA, the dried leaves of the tea plant A com¬ 
modity with which we are fo well acquainted, which af¬ 
fords a beverage fo generally ufed and To generally agree¬ 
able, and which forms fo confiderable an article of com¬ 
merce, muft excite the cu.iofity of the public at large to 
know fomething of its hiltory, and of the nature of the 


plant from which it is obtained. We are forry that we can 
neither gratify their curiofity nor our own completely. We 
have confulted all the botanical books to which we had ac- 
cefs, and we believe we have had accefs to the beft, yet we 
have not been able to difeover with certainty whether there 
be various fpecies of the tea plant ; or whether all the dif¬ 
ferent kinds of tea, fo unlike to one another in their fla¬ 
vour, and ftrength, and colour, be derived from one Angle 
fpecies. As an apology for this imperfection in botanical 
knowledge, it is proper to obferve, that the country of 
which the tea plant is a native is hidden from the exploring 
eye ot the phUofopher ; that it is jealous of Europeans, and 
feldom gives them an opportunity of ftudying its produc¬ 
tions. While we apologize for the ignorance of Europeans 
in this point, and fincerely regret it, we fhall be careful to 
feleff every important faff, that we may prefent our read¬ 
ers with as accurate and complete an account as our mate¬ 
rials can lupply. 

The tea plant is a native of Japan, China, and Tonquin, 
and has not, as far as we can learn, been found growing 
fpontaneoufly in any other parts of the world. Linnaeus ar¬ 
ranged it under the clafs of polyandria, and order of monogy - 
nia. We are told he was led into this miftake from having 
no fpecimens of the flower to examine but fuch as were dri¬ 
ed. If Linnaeus has in this arrangement fallen into error, 
it is furprifing that he has not been correfted by one who 
had the beft opportunity of examining the matter. Sir 
Charles Thunberg, one of the moft diftinguifhed pupils of 
that illuftrious botanift, who refided 16 months in Batavia 
and Japan, has given a full botanical defeription of the tea 
plant; and having clafled it in the fame manner as his ma¬ 
tter, fays exprefsly that it has only one ftyle. Several of 
the Britifh botanifts, on the other hand, refer it to the order 
of trigynia i deriving their authority from a plant in the 
Duke of Northumberland’s garden at Sion-houfe, which had 
three ftyles. 

Linnaeus fays that there are two fpecies of the tea plant; 
the bohea, the corolla of which has fix petals; and the vi~ 
ridis or green tea, which has nine petals. Thunberg makes 
only one fpecies, the bohea, confuting of two varieties: the 
OBe with broad and the other with narrow leaves. This 
botanift’s authority is decifive refpeffing the Japanefe tea 
plants; but as China has not yet been explored, we cannot 
determine what number of fpecies there are in that country. 
Of the bohea plant we have been favoured with a beautiful 
drawing, and an accurate botanical defeription. by a learned 
gentleman, which we fhall here prefent to our readers. 

Calyx. K, fig. 1, 2, 3, 10. a perianthium quinquepar- 
tite, very fmall, flat, the fegments round, obtufe, permanent. 
Fig. 1. K. 

Corolla. C, fig. 1, 3, 4, 5, 7, 8. the petals fix, round- 
ifh, concave ; two exterior (fig. 4, 7.) CC ; lefs, unequal, 
inclofing the flower before fully blown (fig. 3.) C ; four 
interior (fig. 5, 6.) CCCC ; large, equal, before they fall 
off recurvate (fig. 8.) CC ; (a). 

Stamens, f, fig. 6, 9, 10, it. the filaments numerous 
(b) fig. 6, 9. fa ; about 200; filiform, white, fhorter than 
the corolla, and inferted in the receptacle; a, the antheras 
cordate ; and didymous (fig. 10, 11. ) *, magnified (c). 

Pijlillum. Fig. 1, 10, 12. * magnified ; g, the germen, 
three globular bodies joined in a triangular form; /, die 
ftyles, three, conneffed at their bafe (fig. 12.) ; fubulate, 

re- 


(a) Thunberg fays, that three of the petals are exterior and three inferior. 

(b) In a flower received from J. Ellis, Efq ; upwards of 280 filaments were told. 

(c) Kempfer deferibes tire antheras as Angle. 
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Tc»- recurvatc, of the length of the ftamens, prefTed together, and 
rr ~v^ mgf as if united in one bp the thickfet furrounding ftamens (d) 
fig. 6, 9, 10.; but after the petals and ftamens have fallen 
off they parr, fpread open, increafe in length, and wither 
on the germen, fig. 1, 12. ; the ftigmas fimple, t, fig. 1, 9, 
10, 12. 

Perharpium. P, fig. r, 13, 14. a capfule in the form of 
three globular bodies united, fig. 13. trilocular, fig. 14. ga¬ 
ping at the top in three directions, fig. 13. 

Seeds. S, fig. 14. fingle, globofe, angulate on the inward 
fide. 

Trunk T, fig. 1. ramofe, ligneous, round; branches al¬ 
ternate, vague, ftiffifti, inclining to afti colour, towards the 
top reddifn j the peduncles axillary, p, fig. 1. alternate, 
fingle, curved, uniflorous, incraffate, fig. 1, 2, 7. ftipulate, 
the ftipula fingle ; fubulate, ereCt, d, fig. 1, 2, 7, 9. 

Leaves. F, fig. 1, 15, 16, 17. alternate, elliptical, ob- 
tufely ferrated, with the edges between the teeth recurvate, 
with the apex emarginate (e) * magnified, fig. 15. e, at the 
bafe very entire, fig. 16, 17. the furface lmooth, gioffy, 
bullate, venofe on the Under fide, of a firm texture, petio- 
l.ate ; the petiols very fiiort, b , fig. I, 16, 17. round on the 
under fide, gibbous, fig 16. b,* magnified; on the upper 
fide flattilh and {lightly channelled, fig. 17. b. 

The tea plant, which is an evergreen, grows to the height 
of five or fix feet; Le Compie fays ten or twelve. The leaves, 
which are the only valuable part of it, are about an inch 
and a half long, narrow, indented, and tapering to a point, 
like thofe of the fweet briar, and of a dark green colour. 
The root is like that of the peach tree, and its flowers re- 
fepible thofe of the white wild rofe. The ftem fpreads into 
many irregular branches. The wood is hard, of a whi- 
tifh green colour, and the bark is of a greeniih colour, 
with a biuer, naufeous, and affringent tafte. The fruit is 
fmall, and contains feveral round blackifh feeds, about the 
bignefs of a bean or large pea. 

This plant delights in valleys, is frequent on the Hoping 
fides of mountains and the banks of rivers, where it enjoys 
a fouthern expofure. It flour ifiies in the northern latitudes 
of Pekin as well as round Canton, but attains the greateft 
perfection in the mild temperate regions of Nankin. It is 
faid only to be found between the 30th and 45th degree of 
north latitude. In Japan it is planted round the borders of 
fields, without regard to the foil; but as it is an important 
article of commerce with the Chinefe, whole fields are co¬ 
vered with it, it is by them cultivated with care. The Abbe 
Rochen fays, it grows equally well in a poor as in a rich 
foil; but that there are certain places where it is of a bet- 
ter quality. The tea which grows in rocky ground is fupe- 
rior to that which grows in a light foil; and the vrorft kind 
is th- t which is produced in a clay foil. It is propagated 
by feeds; from fix to twelve are put into a hole about five 
inches deep, at certain diftances from each other. The rea- 
fon why fo many feeds are fown in the fame hole is laid to 
be, that only a filth part vegetate. Being thus fown, they 
grow without any other care. Some, however, manure the 
land, and remove the weeds ; for the Chinefe are a- fond of 
good tea, and take as much pains to procure it of an excel¬ 
lent quality, as the Europeans do to procure excellent 
wine. 

The leaves are not fit for being plucked till the Ihrub be 
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of three years growth. In feven years it rifes to a man’s Tea. 
height; but as it then bears but few leaves, it is cut down to 
the ftem, and this produces a new crop of frefh fhoots the 
following fummer, every one of which bears nearly as many 
leaves as a whole Ihrub. Sometimes the plants are not cut 
down till they are ten years old. We are informed by 
Koempfer, that there are three feafbns in which the leaves are 
collefted in the ifles of Japan, from which the tea derives 
different degrees of perfection. 

The firft gathering commences at the end of February or 
beginning of March. The leaves are then fmall, tender, 
and unfolded, and not above three or four days old : tbefe 
are called fcki-tfiaa, or “ tea in powder,” becaufe it is pul- 
verifed ; it is alfo called imperial tea , being generally refer- 
ved for the court and people of rank ; and fometiraes alfo it 
is named bloom tea. It is fold in China for 20 d. or 2 s. per 
pound. The labourers employed in collefting it do not 
puli the leaves by handfuls, but pick them one by one, and 
take every precaution that they may not break them. 
However long and tedious this labour may appear, they ga¬ 
ther from 4 to 10 or 15 pounds a day. 

The fecund crop is gathered about the end of March or 
beginning of April. At this feafon part of their leaves have 
attained their full growth, and the reft are not above half 
their fize. This difference does not, however, prevent them 
from being all gathered indiferiminately. They are after¬ 
wards picked and afforted into different parcels, according 
to their age and fize. The youngeft, which are carefully 
feparated from the reft, are often fold for leaves of the firft 
crop, or for imperial tea. Tea gathered at this feafon is 
called too-tfiaa, or “ Chinefe tea,” becaufe the people of 
Japan infufe it, and drink it after the Chinefe manner. 

The third crop is gathered in the end of May or in the 
month of June. The leaves are then very numerous and 
thick, and have acquired their full growth. This kind of 
tea, which is called Ben-tfiaa, is the coarfeft of all, and is 
referved for the common people. Some of the Japanefe 
collect their tea only at two feafons of the year, which 
correfpond to the fecond and third already mentioned; 
others confine themfelves to one general gathering of their 
crop, towards the month of June: however, they always- 
form afterwards different affortments of their leaves. 

The fineft and moft celebrated tea of Japan is that which 
grows near Ud-fi, a fmall village fituated clofe to the fea, 
and not far diftant from Meaco. In the diftrid of this vil¬ 
lage is a delightful mountain, having the fame name, the 
climate of which is faid to be extremely favourable to the 
culture of tea ; it is therefore inclofed by a hedge, and fur- 
rounded with wide ditches, which prevent all accefs to it. 

The tea Ihrubs that grow on this mountain are planted in 
regular order, and are divided by different avenues and al¬ 
leys. 

The care of this place is entrufted to people who are or¬ 
dered to guard the leaves from duft, and to defend them 
from the inclemency of the weather. The labourers who 
are appointed to colled the tea abftain from every kind of 
grofs food for fome weeks before they begin, that their 
breath and perfpiration may not in the lead injure the 
leaves. They gather them with the moft fcrupulous nice¬ 
ty, and never touch them but with very fine gloves. When 
this choice tea has undergone the procefs neceffary for its 

T t pre* 


(t> It was this circumftarce that led Linnseus to place i* under the order monogynia. 

(e) No author has hitherto remarked this obvious cucumilance ; even Krcmpfer fays the leaves terminate in afliarp 
point. 
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the fuperintendant of the {Hr it with a tooth-pick until the liquor 


preparation, it is efcorted by 
mountain and a drong guard to the emperor’s court, and re¬ 
ferred for the ufe of the imperial family. 

As the tea Ihrub grows often on the rugged banks of 
deep mountains, accefs to which is dangerous,- and fome- 
times imprafticable, the Chinefe, in order to come at the 
leaves, make ufe of a lingular dratagem : Thefe deep places 
are generally frequented by great numbers of monkeys, which 
being irritated and provoked, to revenge themfelves tear off 
the branches, and lhower them down upon thofe who have 
infulted them. The Chinefe immediately colleft thefe bran¬ 
ches, and drip them of their leaves. 

When the tea leaves have been collected, they are expo- 
fed to the fteam of boiling water; after which they are put 
upon plates of copper, and held over the fire until they be¬ 
come dry and flirivelled, and appear fuch as we have them 
here. According to the teftimony of Koempfer, tea is 
prepared in the fame manner in the ifles of Japan. “ There 
are to be feen there (fays this traveller) public buildings 
•erefted for the purpole of preparing the frefh gathered tea. 
Every private perfon who has not fuitable conveniences, or 
who is unacquainted with the operation, may carry his 
leaves thither as they dry. Thefe buildings contain a great 
number of fmall ftoves raifed about three feet high, each of 
which has a broad plate of iron fixed over its mouth. The 
workmen are feated round a large table covered with mats, 
and are employed in rolling the tea leaves which are fpread 
•out upon them. When the iron plates are heated to a cer¬ 
tain degree by the fire, they cover them with a few pounds 
of frefh gathered leaves, which being green and full of fap 
crackle as foon as they touch the plate. It is then the bu- 
finefs of the workman to dir them with his naked hands as 
quickly as poffible, until they become fo warm that he can¬ 
not eafily endure the heat. He then takes off the leaves 
with a kind of fhovel, and lays them upon mats. The peo¬ 
ple who are employed in mixing them, take a fmall quanti¬ 
ty at a time, roll them in their hands always in the fame di- 
rediion ; while others keep continually dirring them, in or¬ 
der that they may cool fooner, and preferve their flirivelled 
figure the longer. This procefs is repeated two or three 
times, and even oftener, before the tea is depofited in the 
waTehoufes. Thefe precautions are neceffary to extradi all 
the moifture from the leaves.” 

The people of Japan and China generally keep their tea 
ft year before ufing it, becaufe, when quite frefh and newly 
gathered, it poffeffes'a narcotic quality which hurts the brain. 
Imperial tea is generally preferved in porcelain vafes, or in 
leaden or tin caniders covered with fine mats made of bam- 
iboo. Common tea is kept in narrow-mouthed earthen pots; 
and coarfe tea, the flavour of which is not fo eafily injured, 
is packed up in bafkets of draw. 

An infufion of tea is the common drink of the Chinefe : 
and indeed when we confider one circumftance in their fitu- 
ation, we muft acknowledge that Providence has difplayed 
much goodnefs in fcattering this plant with fo much profu¬ 
sion in the empire of China. The water is faid to be un- 
wholefome and naufeous, and would therefore perhaps, with¬ 
out fome corrective, be unfit for the purpofes of life. The 
Chinefe pour boiling water over their tea, and leave it to 
infufe, as is done here ; but they drink it without any 
mixture, and even without fugar. The peojfie of Japan re¬ 
duce theirs to a fine powder, which they dilute with warm 
water until it has acquired the confidence of thin foup. 
Their manner of ferving tea is as follows: They place be¬ 
fore the company the tea equipage, and the box in which 
this powder is contained ; they fill the cups with warm wa¬ 
ter, ail'd taking from the box as much powder as the point 
of a knife can contain, throw it into each of the cups, and 


begins to foam : it 
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is then prefented to the 
warm. According to F. 
culiar to the Japanefe ; 
ces of China. 

The firft European writer who mentions tea is Giovanni 
Botero, an eminent Italian author, who publidied a treatife 
about the year 1590, Of the Caufes of the Magnificence 
and Greatnefs of Cities. He does not indeed mention its 
name, but deferibes it in fuch a manner that it is impoffible 
to midake it. “ The Chinefe (fays he) have an herb out 
of which they prefs a delicate juice, which ferves them for 
drink indead of wine: it alfo preferves their health, and 
frees them from all thofe evils which the immoderate ufe of 
wine produces among us Ander- 

Tea was introduced into Europe in the year 1610 by 
the Dutch Eaft India Company. It is generally faid, that ii. p. 138. 
it was fird imported from Holland into England, in 1666, 
by the lords Arlington and Offory, who brought it into fa- 
fhion among people of quality. But it was ufed in coffee- 
houfes before this period, as appears from an aft of parlia¬ 
ment made in 1660, in which a duty of 8 d. was laid on 
every gallon of the infufion fold in thefe places. In 1666 
it was fold in London for 60 s. per pound, though it did 
not cod more than 2 s. 6 d. or 3 s. 6d. at Batavia. It 
continued at this price till 1707. In 1715 green tea be¬ 
gan to be ufed ; and as great quantities were then imported, 
the price was leffened, and the praftice of drinking tea de- 
feended to the lower ranks.f In 1720 the French began fHanway'* 
to fend it to us by a clandedine commerce. Since that period journal* 
the demand has been increafing yearly, and it has become al- 
moft a neceffary of life in feveral parts of Europe, and among 
the lowed as well as the highed ranks. 

The following table will give an idea of the quantity of 
tea imported annually into Great Britain and Ireland fince 
17x7 

70c,coo lbs. 

1,200,000 
4,000,000 
6,000,000 

about - 12,000,000 

1794 from - 16 to 20,000,000 

Befides thefe immenfe quantities imported into Britain 
and Ireland, much has been brought to Europe by other 
nations. In 1766 the whole tea imported into Europe 
from China amounted to 17 millions of pounds; in 1785 
it was computed to be about 19 millions of pounds.J t Rayna!, 

Several refearches have been made in Europe to deter- v °l* *• 
mine whether the tea plant grows fpontaneoufly; but thefe on 
refearches have been hitherto in vain. When Captain Cook 
vifited Teneriffe in his lad voyage, Mr Anderfon his fur- 
geon was infoimed by a gentleman of acknowledged vera¬ 
city, that a fhrub is common near Santa Cruz which agrees 
exaftly with the defeription given of the tea-plant by Lin- 
nseus. It is confidered as a weed, and large quantities are 
rooted out of the vineyards every year: But the Spaniards 
who inhabit the ifland fometimes make ufe of it, and aferibe 
to it all the qualities of the tea imported from China. 

Many attempts have been made to introduce this valuable 
plant into Europe ; but from want of proper precautions mod 
of thefe attempts have mifearried. The feeds, being of an 
oily nature, are apt to grow rancid during a long voyage, 
unlefs proper care is taken to preferve them. There are 
two methods of preferving thefe feeds: The fird is, to in- 
clofe them in wax after they have been dried in the fun ; 
the fecond is, to leave them in their hulks, and fhut them 
up clofely in a box made of tin: but neither of thefe me¬ 
thods has been attended with general fuccefs, whatever 

care 
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cafe has been taken to obtain freffi feeds, or to prefcrve 
them. The beft method would be, to fow freffi feeds in fine 
light earth immediately on leaving Canton, and to cover them 
with wire to fecure them fiom rats and other animals that 
might attack them. The boxes ought not to be too much 
expofed to the air, nor to that kind of dew which riles from 
the fea. The earth in the boxes mull neither be hard nor 
dry, and fliould from time to time be gently watered with 
frefh or rain water ; and when the fhoots begin to appear, 
they ought to be kept in a flight moifture, and flickered 
from the fup. The tea-plants to be found in England have 
been procured by thefe means only ; and though feveral of 
the young rifing roots perilhed* the lad method propofed 
is probably that which may be followed with greateft fuccefs. 

The fineft tea-plant known in England was raifed in Kew 
gardens ; it was carried thither by Sir J. Ellis, who brought 
it from feed : but the firft that ever flourifhed in Europe was 
one belonging to the Duke of Northumberland at Sion, 
from a drawing of which our engraving is taken. The 
plants which are cultivated in the gardens near London 
thrive well in the green-houfe during winter, and fome ftand 
that feafon in the open air. Linnaeus, who obtained this 
fhrub in its growing Rate, contrived to preferve it in the open 
air in the northern latitude of Sweden. France has alfo 
procured fome plants. There can be no doubt but they 
would fucceed in many countries of Europe, if proper care 
were paid to their cultivation till they became inured to the 
climate. It will be a great advantage if we can rear that 
plant, which can never differ fo much from change of foil as 
from growing raufty during the long voyage from China. 
Befides, the demand for tea is now become fo great, that 
the Chinefe find it neceffary, or at leak profitable, to adul¬ 
terate it. Bad tea is now become an univerfal complaint. 
The Abbe Grofier tells us, that there is a kind of mofs 
which grows in the neighbourhood of the little city of Massg- 
ing-hien, which is fold as a delicate fpecies of tea. If this 
delicious commodity is adulterated in China, can we flatter 
ouifelves that none comes to us but what is pure and un¬ 
mixed ? How would our fine ladies like to be told, that in- 
ftead of tea they drink nothing but the infufion of mofs 
from the rocks of Mang-ing-hien (f) ? 

Of the chemical qualities and effedls of tea on the con- 
flitution, many various and oppofite opinions have been 
formed. About a century ago, Bontikoe, a Dutch phyfi- 
cian, bellowed extravagant encomiums on the benefits of 
tea. With him it was good for every thing ; and any quan¬ 
tity might be drunk, even to the amount of 200 difhes in a 


day. Whether Bontikoe in this cafe act.cl as .a phyf.cian, Tt 
or, being a Dutchman, was eager to encourage the file of ~ v 
an important article of his country’s commerce, is not eafy 
to fay. On the other hand, the pernicious effects of tea 
upon the nervous fyllem have been often repeated, and vtiy 
oppofite effefts have been aferibed to it. Some affirm that 
green tea is mildly aftringent ; others fay it is relaxing : 

Some fay it is narcotic, and procures fleep ; while other* 
contend, that taken before bed-time it affuredly pre¬ 
vents it. 

Dr Lettfom, who has written the Natural Hiflory of the 
Tea Tree, made feveral experiments to determine its chemi¬ 
cal qualities. He found an infufion of it preferved beef 
frelh; it is therefore antifeptic : and from its ftriking a 
purple colour with the fait (fulphate) of iron, hejullly con¬ 
cludes that it is aftringent. He concludes alfo, that the ef- 
fential qualities of tea refide in its fragrant and volatile 
parts. 

We have heard much of the bad effefts of tea, but we 
have neither felt nor obferved it. If it were fo pernicious 
as it has been reprefented by fome, its effefts mull certainly 
be evident in China, where it is drunk by all ranks; yet 10 
far from being thought hurtful in that country, it is in high 
eftimation. The prefent emperor has compofed a kind of 
eloge on the virtues of tea. We are told by thofe who 
have written the hiftory of China, that inflammatory dif- 
eafes are lefs frequent there than in many other countries, 
which is aferibed folely to the liberal ufe of tea. It mull: 
be obferved by all, that tea is an antidote againft intempe¬ 
rance, and that he who reliflies the one feldom runs into 
the other. Raynal fays, that tea has contributed more to 
the fobriety of this nation than the fevereft laws, the moil 
eloquent harangues of Chriftian orators, or the beft trea¬ 
ties of morality. We have no doubt but it may be hurt¬ 
ful to fome conftitutions in particular circumftances ; but 
we fufpeft that the nervous diforders fo often attributed 
to tea, are rather owing to hereditary difeafes, to want of 
exercife, and to irregularity in food or fleep, than to tea. 

“ Weak tea drunk too hot (fays Dr Leake) will enervate, 
and if very ftrong, may prove equally pernicious by affeft- 
ing the head or ftomach. But when it is drunk in modera¬ 
tion, and not too warm, with a large addition of milk, I 
believe it will feldom prove hurtful, but, on the contrary, 
falutary. After ftudy or fatigue it is a moil refrefhing and 
grateful repaft ; it quenches thirft, and cheers the fpirits, 
without heating the blood ; and the pleafing fociety, in 
which we fo often partake of it, is no inconfiderable 

T t 2 addi- 


(f) There is very good reafon to believe, that the adulteration of tea is not confined to China. It is pradtifed, and 
often with too much fuccefs, among ourfelves. Mr Twining, a confiderable tea-dealer in London, publilhed a pamphlet 
fome years ago, in which he has expofed this infamous traffic. The information (he fays) was obtained from a gentleman 
who had made very accurate inquiries into this fubjeft. 

The fmouch for mixing with black teas is made of the leaves of the afh. When gathered, they are firft dried in 
the fun, then baked : they are next put upon a floor, and trod upon until the leaves are fmall, then fifted and deeped in 
copperas with flieeps dung ; after which, being dried on a floor, they are fit for ufe. There is alfo another mode : When 
the leaves are gathered, they are boiled in a copper with copperas and fneeps dung ; when the liquor is drained off, they 
are baked and trod upon, until the leaves are fmall, after which they are fit for ufe. The quantity manufactured at a 
fmall village, and within eight or ten miles thereof, cannot be afeertained, but is fjppofed to be about 20 tons in a year. 
One man acknowledges to have made 600 weight in every week for fix months together. The fine is fold at 4 1 . 4 s. 
per cwt. equal to iyd. perVo. The coarl’e is fold at 2 1 . 2 s. per cwt. equal to 4-Jd. per lb. Elder buds are manufaflurci 
in fome places to reprelent fine teas. 

For the honour of human nature, we hope fuch a traffic as this is not very common ; but if it be, thofe concerned 
iir it deferve exemplary punifhment. The only way (Mr Twining fays) to efcape this adulterated tea, is never to pur- 
chafe from thofe who offer their teas to fale at lower prices than genuine teas can be afforded ; but to purchafe them 
only from perfons of character. 
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addition to its value ; for whatever affords rational plea- 
fure to the mind, will always contribute to bodily 
health. 

In this country teas are generally divided into three 
hind's of green, and five of bohea: The former are, n Im¬ 
perial or bloom tea, with a large loofe leaf, light green co¬ 
lour, and a faint delicate fmell. 2. Hyfon, fo called from 
the name of the merchant who firft imported it ^ the leaves 
of which are clofely curled and fmall, of a green colour, 
verging to a blue: And, 3. Singlo tea, from the name of 
the place where it is cultivated. The boheas are, 1. Sou¬ 
chong, which imparts a yellow green colour by infufion. 
2. Camho, fo called from the place where it is made; a 
fragrant tea, with a violet fmell: its infufion pale. 3. Con¬ 
go, which has a larger leaf than the following, and its infu¬ 
fion fomewhat deeper, refembling common bohea in the co¬ 
lour of the leaf. 4. Pekoe tea ; this is known by the appear¬ 
ance of fmall white flowers mixed with it. 5. Common bohea, 
whofe leaves are of one colour. There are other varieties, 
particularly a kind of green tea, done up in roundiffi balls., 
called gun-powder tea. 

Tea -1 me of New Zealand, is a fpecies of myrtle, of 
which an infufion was drunk by Captain Cook’s people in 
their voyages round the world. Its leaves were finely aro¬ 
matic, aftringent, and had a particular pleai’ant flavour at the 
Hr ft infufion j but this went off at the next filling up of the 
tea-pot, and a great degree of bitternefs was then extraffed ; 
for which reafon it was never fiiffered to be twice infufed. 
In a fine foil in thick forefts this tree grows to a confider- 
able fize ; fometimes 30 or 40 feet in height, and one foot 
in diameter. On a hilly and dry expofure it degenerates 
into a fhrub of five or fix inches ; but its ufual fize is about 
eight or ten feet high, and three inches in diameter. In 
that cafe its Hem is irregular and unequal, dividing very 
foon into branches, which rife at acute angles, and only 
bear leaves and flowers at top. The flowers are white, and 
very ornamental to the whole plant. 

Mr White, in his Journal of a Voyage to New South 
Wales, mentions a fhrub which he calls a tea-tree, merely 
from its being ufed by the conviffs as a fuccedaneum for 
tea; for he had not feen the flower, nor did he know to 
what genus it belonged. It is a creeping kind of a vine, 
running to a great extent along the ground ;.the ftalk flen- 
-der ; the leaf not fo large as the common bay leaf; the tafte 
fweet, exaffly like the liquorice root of the fhops. 

TEACHERS, perfons employed in conducing the edu- 
r a lion of the young. 

“ We will venture to fay, that there is no clafs of men to 
whom a nation is fo much indebted as to thofe employed in 
inftruffing the young : For if it be education that forms 
the only diftinffion between the civilized and the favage, 
much certainly is due to thofe who devote themfeives to the 
office of infiriiffion. It mnil be the duty therefore of eve¬ 
ry (late to take care that proper encouragement be given to 
thofe who undertake this office. There ought to be fuch a 
■(Wiry as would render it an objeff of ambition to men of 
abilities and learning, or at leaft as would keep the teacher 
refpeffable. In Scotland, the office of a fchoolmafter was 
formerly much more lucrative than at prefent, and moll of 
that clafs had received liberal education; and this is the rea-, 
fon why the common people in Scotland have been famous, 
even to a proverb, for their learning. But at prefent the 
falary of a country fchoolmafter, independent of fees for 
feholars, is not greater than a ploughman can earn, being 
feldom more than L. 8 : 6 : 8, the confequence of which is, 
that this, which is in faff an honourable, becaufe an ufeful 
profeffion, is now finking into contempt. It is no longer an 
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objeff to a man of learning ; and we muft foon be iatisfied 
with fchoolmafters that can read, write, and call accounts, 
a little better, than the lowed of the people, or who from 
fome natural deformity are unable to exercife a trade. And 
what in this cafe muft become of the minds of the common 
people ? They muft be totally uncultivated. 

“ We have obferved a great difference between the cultiva¬ 
tion of the common people in one part of Scotland com¬ 
pared with another; and we have found, that wherever a 
fchoolmafter is looked upon as a mean profeffion, there is 
fcarcely a duly qualified perfen to be found to undertake 
the office; and in thofe places the common people are la¬ 
mentably ignorant. In other places again, where the fchool¬ 
mafter is confidered as one of the principal perfons in the 
parifb, there men of a liberal education, young divines, and 
preachers, do not think themfeives difgraced by exercifing 
this profeffion; and there the common people fnow a degree 
of acutenefs, knowledge, and obfervation, and poffefs fuch 
polifhed manners, as raife them very high above thofe of 
their own rank in other paits of the country. 

“ Many and keen have been the debates about a reform of 
government of late years; but little attention has beta paid 
to the formation of the minds of the common people, who 
conftitute the greater part of the nation : of couri'e they 
are ready to join the ftandard of every feditious demagogue 
who founds the alarm of oppvefiion ; and fhould they at 
length be roufed, their cruelty and barbarity, like the com¬ 
mon per pie of France, would be exaffly in proportion to 
their ignorance and want of principle. 

“We are willing to hope, then, that the government and 
the monied men of the nation, who alone have property to 
lofe and money to bellow, will at length find it to be their 
rritereft to patronize fchoolmafters.” 

TEAL, in ornithology. See As as. 

TEARS, a lymph or aqueous humour, which is lim¬ 
pid, and a little fakifti : it is feparated from the arterial 
blood by the lachrymal glands and fmall glandulous grains on 
the infide of the eyelids. 

TEASELS, a plant cultivated in the weft of England 
for the ufe of clothiers. See Dipsacus. 

TEBETH, the tenth month of the Jewifh ecclefnftical 
year, and fourth of the civil. It anfwers to our month of 
December. 

TECKLENBURG, a town of Germany, in the circle 
of Weftphalia, capital of a county of the fame name, with a 
caftle built on a hill. It was bought by the king of Prufi- 
fia in 1707. E. Long. 8. 2. N. Lar. 52. 20. 

TECHNICAL, expreffes fomewhat relating to arts or 
fciences: in this fenfe we fay technical terms. It is alfo 
particularly applied to a kind of verfes wherein are contain¬ 
ed the rules or precepts of any art, thus digefted to help the 
memory to retain them ; an example whereof may be feen in 
the article Memory. 

TECTONA, in botany; a genus of plants belonging 
to the clafs of pentemdria, and order of manogynia. The 
ftigma is dentate; the fruit a dry fpongy plum within an 
inflated calyx ; and the nucleus is trilocular. There is only 
one fpecies, lit e grandis, Indian oak, or teak wood, which is 
a native of India. 

TE deum, the name of a celebrated hymn, ufed in the 
Chriftian church, and fo called becaufe it begins with thefe 
words, Te Deum laudamus. We praife thee, O God. It is 
fung in the Romifli church with great pomp and lolemnity 
upon the gaining of a viffory, or other happy event; and is 
believed to be the compofition of St Ambrose bifliop of 
Milan. 

TEES, a river which riles on the confines of Cumber¬ 
land, 


Teacher) 


Tecs. 
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Teeth land, and running eafiward, divides the county of Dur. 

H ham from Yorkfltire, and falls into the German fea below 
^ Stockton. 

TEETH, the bones placed in the jaws for chewing 
food, that it may be the more e ifily digested in the’fto- 
mach. The anatomical ftrudture of theie has already been 
defcribed under Anatomy and Comparative Anatomy. 
The difeafes to which they are liable, as well as the moil 
fuccefsful remedies f >r removing them, are fully detailed un¬ 
der Medicine and Surgery, to which we refer the 
reader. 

Much attention has been paid to the beauty and prefer- 
vation of the teeth among moil nations. The Romans rub¬ 
bed and walked them with great care ; and when they loil 
them, fupplied their place with artificial teeth made of 
ivory; and fomeiimes, when loofe, bound them with gold. 
Ligatures of wire have been found to hurt the natural teeth 
with which the artificial are connected : whereas fdken 
twill cannot affeft them to any confiderable degree for fe- 
veral years. 

Guilleman gives us the compofition of a pafle for making 
artificial teeth, which {hall never grow yellow : the compo¬ 
fition is white wax granulated, and melted with a little gum 
elemi, adding powder of white maftich, coral and peail. 

When feveral teeth are out in the fame place, it is heft 
to make a fet, or the number wanted, out of one piece, all 
adhering togetherf which may be fattened to the two next 
of the found or natural teeth And even a whole fet of ar¬ 
tificial teeth may lie made for one or both jaws, fo weli fit¬ 
ted to admit of the necdfaiy motions, and fo conveniently 
retained in the proper fituation by means of fprings, that 
they will anfwer every purpofe of natural teeth, and may be 
taken out, cleaned and replaced, by the patient himfelf with 
great eafe. 

The common trick of mountebanks and other fuch practi¬ 
tioners, is to ufe various wafhes for ihe teeth, the fudden effefts 
of which, in cleaning and whitening the teeth, furprife and 
pleafe people; but the effects are very pernicious. All the 
ftrong acid fpirits will do this. As good a mixture as any 
thing can be, on thi, occafion, is the following ; take plan- 
tane-water an ounce, honey of rofes two drams, muiittic 
acid ten drops ; mix the. whole together, and rub the teeth 
with a piece of linen rag dipped in this every day till they 
are whitened. The mouth ought to be well walhed with 
cold water after the life of tins or any other acid liquor; 
and indeed the befi of all teeth-wafhes is cold water, with 
or without a little fait; the conflant ufe of this will keep 
them clean and white, and prevent them from aching. 

After all the numerous cures which have been propofed 
for preventing the toothach, we will venture to recommend 
the keeping the teeth clean as the mofl efficacious, and 
avoiding every kind of hot food, efpecially hot liquids, as 
tea, &c. They who ate cor.fi.nndy tiling powders general, 
ly dellroy their teeth altogether, as the valetudinarian does 
his health. 

TEETHING in children. See Medicine. 

TEFF, a kind of grain, fown all over Abyflinia, from 
which is made the bread commonly ufed throughout the 
country. We have no defeription of this plant but from 
Mr Bruce, who fays that it is herbaceous ; and that from a 
number of weak leaves ftirrounding the root proceeds a (talk 
of about 28 inches in length, not perfectly (Iraight, fmooth 
but jointed or knotted at particular diftances. This (talk 
is riot much thicker than that of a carnation or jellyflower. 
About eight inches from the top, a head is formed of a 
number of fmall branches, upon which it carries the fruit 
and flowers ; the latter of which is fmall, of a crimfon co¬ 
lour, and fcarcelv perceptible by the naked eye but from 


the oppofition of that colour. The pifltl is divided into Tfff, 
two, feemingly attached to the germ c r the fruit, and has . 
at each end fmall capillaments foiming a bnifh. The (la¬ 
mina are three in number; two on the lower fide of the pi- 
llil, and one on the upper. Theie are each of them crown¬ 
ed with two oval lligmata, at f.rfl green, but after crimfon. 

The fruit is formed in a capfula, confiding of two conical 
hollow leaves, which, when cloied, feem to compoi'e a fmall 
conical pod, pointed at the top. The fruit or feed is ob¬ 
long, and is not fo large as the head of the (mailed pin ; yet 
it is very prolific, and produces thefe feeds in fuch quan¬ 
tity as to yield a very abundant crop in the quantity Qt 
meal. 

Oar author, from the fimilarity of the names, conjectures 
it to be the tipha mentioned, but not deferioed, by Fito. : 
but this conjefture, which lie acknowledges to be unlnp- 
ported, is of very little importance. 

There are three kinds of meal made from teff, of which 
the befit (he fays) is as white as flour, exceedingly light, 
and eafily digelled ; the fecond is of a browner colour; and 
the laft, which is the food of foldiers and fervants, is near¬ 
ly black. This variety lie imagines to arife entirely from 
the difference of foils in which the feeds are fawn, and the 
different degrees of moifiure to which the plant is expofed 
when growing. The manner of making the meal ox flour 
into bread is by taking a broad earthen jar, and having 
made a lump of it with water, they put it into the earthen 
jar at fome dillance from the fire, where it remains till it 
begins to ferment or turn four ; they then bake it into cakes 
of a circular form, and about two feet in diameter : it is of 
a fpongy loft quality, and not a difagreeable fourifli tafte. 

Two of thefe cakes a-day, and a coarfe cotton cloth c nee 
a-year, are the wages of a common fervant. 

At their banquets of raw meat, the flefh being cut in 
fmall bits, is wrapt up in pieces of this bread, with a pro¬ 
portion of fulfil fall and Cayenne pepper. Before the com¬ 
pany fits down to cat, a number of thefe cakes of different 
qualities are placed one upon the other, in the fame man¬ 
ner as our plates, and the principal people fitting firft down, 
eat the white leff; the fecond or coarier fort ferves the fe¬ 
cund rate people that fucceed them, and the thiid is for the 
fervants. Every man, when he lias done, dries or wipes his 
fingers upon the bread which be is to leave for his faccd- 
for, for 1 hey have no towels ; and this is one of the moll 
beaft’y culfms among them. 

Of tins tell' bread the natives make a liquor, by a procefs 
which our author deferibes in the following words : The 
biead, wnen well toalled, is broken into fmall pieces, which 
are put into a large jar, and have warm water poured upon 
them. It is then fet by the fire, and frequently fiirred fop 
feveral days, the mouth of the jar being clofe covered. Af¬ 
ter being allowed to Fettle three or four days, it acquires a 
fourilh tafie, and is what they call louzu, or the common 
beer of the country. The bouza in Atbara is made in the 
fame manner, only inftead of teff, cakes of barley.meal fre 
employed. Both are very bad liquors, but the woril is that 
made of barley. 

TEFFLIS, or Tifflis* a town of Afia, in Georgia, 
one of the feven nations between the Black Sea and the 
Cafpian. It is the capital of that country, the place of re- 
fidence of its fovereign, and is called by the inhabitants Thi- 
lis-Cabar , “ warm town,” from the warm baths in its neigh¬ 
bourhood. Though its circumference does not exceed two 
Englifh miles, it contains 20,000 inhabitants, of which more 
than one half are Armenians ; the remainder are piincipally 
Georgians, with fome Tartars. According to Major Ren- 
nel, it has 20 Armenian and 15 Greek churches, a,id three 
mellheds. But Mr Coxe, on the authority of Profeffor 

Gul- 



Guldenftaedt, flates the places of worffiip to be one Roman 
Y 1 ir fc Catholic, 13 Greek, and l'even Armenian churches. There 
are fome magnificent caravanferas, bazars, and palaces in 
the city, but no mofques; for the Georgians, though living 


the Greeks there was fome fort of telegraph iri ufe. The ‘TelegfapV 
burning of Troy was Certainly known in Greece very foon 
after it happened, and before any perfon had returned from 
thence. Now that was altogether fo tedious a piece of bu- 


under a Mohammedan government, have always rifen up in finefs, that conjecture never could have fupplied the place of 


arms as often as any attempts have been made to ereCt fuch 
places of Mohammedan worfhip. Many of the Romiffi mif- 
fionaries live here in difguife under the denomination of phy- 
ficians, furgeons, and cliemifts.; and the great cures which 
they perform procure them much efteem, though they are 


information. A Greek play begins with a fcene, in which 
a watchman defcends from the top of a tower in Greece, 
and gives the information that Troy was taken. “ I have 
been looking out thefe ten years (fays he) to fee when that 
would happen, and this night it is done.” Of the antiqui- 


fometimes expofed to the infults of the people when they ty of a mode of conveying intelligence quickly to a great 
attempt to make any profelytes to their church. All the diftance, this is certainly a proof. 


houfes are of ftone, with fiat roofs, which ferve, according 
to the cuftom of the Eaft, as walks for the women. They 
are neatly built; the rooms are wainfcotted, and the floors 


The Chinefe, when they fend couriers on the great canal, 
or when any great man travels there, make fignals by fire 
from one day’s journey to another, to have every thing pre* 


fpread with carpets. The ftreets feldom exceed feven feet pared; and molt of the barbarous nations ufed formerly to 
in breadth ; and fome are fo narrow as fcarcely to allow give the alarm of war by fires lighted on the hills or riling 
room for a man on horfeback: they are confequently very grounds. 

filthy. Polybius calls the different inftruments ufed by the an- 

Tefflis is a place of confiderable trade, efpecially in furs, cients for communicating information wuftreiaipyrjit, becaufis 
which are conveyed hence to Conftantinople by the way of the fignals were always made by means of fire. At firlt 
Erzerum. As for the filks of this country, they are bought they communicated information of events merely by torches ; 
up on the fpot by the Armenians, and conveyed to Smyrna but this method was of little ufe, becaufe it was neceffary 
and other ports of the Mediterranean ; but the greateft part is before-hand to fix the meaning of every particular fignal. 
firft fent to Erzerum to be manufactured, the Georgians Now as events are exceedingly various, it was impoffible to 
being very ignorant and unlkilful in that refpect. From exprefs the greater number of them by any premeditated 
hence, likewise, great quantities of a root called leya is contrivance. It was eafy, for inllance, to exprefs by fignals 
fent to Erzerum and Indoftan for the ufe of the linen dy- that a fleet had arrived at fuch a place, becaufe this had 


ers. Here is likewife a foundery, at which are call a few 
cannon, mortars, and balls, all of which are very inferior to 
thofe of the Turks. The gunpowder made here is very 
good. The Armenians have likewife eftabliffied in this 
town all the manufactures carried on by their countrymen in 
Perfia : the moft flourilhing is that of printed linens. Tef- 
flis is feated on the river Kur, at the foot of a mountain ; 
and on the fouth fide of it Hands a large caltle or fortrefs, 
built by the Turks in 1576, when they made themfelves 
mafters of the city and country, under the command of the 
famous Muftapha Pacha. It is 125 miles well of Terki. 
E. Long. 63. 3. N. Lat. 41. 59. 

TEGERHY, a principal town in Fezzan, in Africa, 
about 80 miles fouth-well of the capital. It collects from 
its lands little other produce than dates and Indian corn. 
In this, as in every town in Fezzan, a market for but¬ 
cher-meat, corn, fruit, and vegetables, is regularly held. 
Mutton and goat’s flelh are fold by the quarter without 
weighing ; the ufual price is from 32 to 40 grains of gold- 
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been forefeen, and fignals accordingly had been agreed upon 
to denote it; but an unexpected revolt, a murder, and fuch 
accidents, as happen but too often, and require an immediate 
remedy, could not be communicated by fuch fignals; be¬ 
caufe to forefee them was impoffible. 

iEneas, a contemporary of Ariftotle, who wrote a trea- , Po j t ; uj 
tife on the duties of a general, endeavoured to correCt thofe book 
imperfections, but by no means fucceeded. “ Thofe (fays chap. ^ 
he) who would give fignals to one another upon affairs of 
importance, mull firfl prepare two veffels of earth, exactly 
equal in breadth and depth; and they need be but four feet 
and a half deep, arid a foot and a half wide. They then 
niuft take pieces of cork, proportioned to the mouth of 
thefe veffels, but not quite fo wide, that they may be let 
. down with eafe to the bottom of thefe veffels. They next 
fix in the middle of this cork a Hick, which mull be of equal 
fize in both thefe veffels. This Hick mull be divided ex¬ 
actly and diflinCtly, by fpaces of three inches each, in order 
that fuch events as generally happen in war may be writ on 


or four or five fhillings Englifli money. The flelh of them. For example, on one of thefe fpaces the following 


the camel, which is much more highly valued, is commonly 
fold at a dearer rate, and is divided into fmaller lots. A- 
griculture and pafturage feem to be the principal occupa¬ 
tions. 

TEGUMENT, any thing that furrounds or covers an¬ 
other. 

TEIND in Scots law. SeeXAw, N° clxx. 

Commijim of Tewds. See Commission. 

TEINTS, and Semiteints, in painting, denote the fe- 
veral colours ufed in a picture, confidered as more or lefs 
high, bright, deep, thin, or weakened and diminilhed, &c. 
to oive the proper relievo, foftnd's, or diftance, &c. of the 
river.'.I objects. 

TELEGRAPH (derived from mAe and is the 


words may be writ: ‘ A body of horse are marches 
into the country.’ On another, ‘ A body of infan¬ 
try, heavily armed, are arrived hither.’ On a third, ‘ In¬ 
fantry lightly armed.’ On a fourth, ‘ Horse and 
foot.’ On another, ‘Ships,’ then ‘Provisions;’ and 
fo on till all the events which may probably happen in the 
war that is carrying on are writ down in thele intervals. 

“ This being done, each of the two veffels mull have a little 
tube or cock of equal bignefs, to let out the water in equal 
proportion. Then the two veffels mull be filled with wa¬ 
ter ; the pieces of cork, with their flicks thruft through 
them, mull be laid upon them, and the cocks mull be open¬ 
ed. Now, it is plain, that as thefe veffels are equal, the 
corks will fink, and the flicks defcend lower in the veffels. 


v.me very properly given to an inftrument, by means of in proportion as they empty themfelves. But to be more 


which information may be almoft inftantaneoufly conveyed 
to a confiderable diftance. 

The telegraph, though it has been generally known and 
ufed by the moderns only for a few years, is by no means a 
modern invention. There is reafon to believe that amongft 


certain of this exaClnefs, it will be proper to make the ex¬ 
periment firft, and to examine whether all things correfpond 
and agree together, by an uniform execution on both tides. 
When they are well allured of this, the two veffels mull be 
carried to the two places where the fignals are to be made 

and 
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Telegraph, and obferved : water is poured in, and the corks and flicks nor does it appear that the moderns had thought of fuch a Telegraph. 

s *^~ v ^ w are put in the veflels. When any of the events which are machine as a telegraph till the year 1663, when the Marquis 

written on the (ticks fhall happen, a torch or other light is of Worcefter, in his Centurv of Invention’s, affirmed 

railed, which mult be held aloft till fuch time as another is that he had difeovered “ a method by which, at a window, 
raifed by the party to whom it is direfted. (This firft fignal as far as eye can difeover black from white, a man may hold 
is only to give notice that both parties are ready and atten- difeourfe with his correfpondent, without noife made or no- 
tive.) Tr.en the torch or other light mud .be taken away, tice taken ; being according to occasion given or means af- 

and the cocks fet open. When the interval, that is, that forded, ex re nata, and no need of provision before hand ; 

part of the flick where the event of which notice is to be though much better if forefeen, and courfe taken by mutual 
given or written, fhall be fallen to a level with the veffels, confent of parties.” This could be done only by means of 
then the man who gives the fignal lifts up his torch ; and a telegraph, which in the next feutence is declared to have 
on the other fide, the correfpondent fignal-maker immediate- been rendered fo perfect, that by means of it the correfpon- 
ly turns the cock of his veffel, and looks at what is writ en dence could be carried on “ by night as well as by day, 
that part of the flick which touches the mouth of the veffel: though as dark as pitch is black.” 

on which occafion, if every thing has been executed exaftly About 40 years afterwards M. Amontons propofed 
and equally on both fides, both will read the fame thing.” a new telegraph. His method was this: Let there be 
This method was defective, becaufe it could not convey people placed in feveral flations, at fuch a diflance from 
any other intelligence except what was written on the flicks, one another, that by the help of a telefcope a man in one 
and even that not particularly enough. With regard to all flation may fee a fignal made in the next before him ; he 
unforefeen events, it was quite ufelefs. mufl immediately make the fame fignal, that it may be feen 

Polybius, Anew method was invented by Cleoxenus (others fay by perfons in the flation next after him, who are to commu- 
ihid. by Democlitus), and very much improved by Polybius, as nicate it to thofe in the following flation, and fo on. Thefe 
he himfelf informs us. He deferibes this method as follows : fignals may be as letters of the alphabet, or as a cipher. 

Take the letters of the (Greek) alphabet, and divide them underflood only by the two perfons who are in the diflant 
into five parts, each of which will confifl of five letters, ex- places, and not by thofe who make the fignals. The per¬ 
cept the lafl divifion, which will have only four. Let thefe fon in the fecond flation making the fignal to the perfon in 
be fixed on a board in five columns. The man who is to the third the very moment he fees it in the firft, the news 

give the fignals is then to begin by holding up two torches, may be carried to the greateft diflance in as little time as is 

which he is to keep aloft till the other party has alfo neceffary to make the fignals in the firft flation. The di- 

fhown two. This is only to fhow that both fides are ready, fiance of the feveral flations, which muft be as few as pof- 

Thefe firft torches are then withdrawn. Both parties are fible, is meafured by the reach of a telefcope. Amontons 
provided with boards, on which the letters are difpofed as tried this method in a fmall trail of land before feveral per- 
formerly deferibed. The perfon then who gives the fignal fons of the higheft rank at the court of France, 
is to hold up torches on the left to point out to the other It was not, however, till the Frencli revolution that the 
party from what column he fhall take the letters as they are telegraph was applied to ufeful purpofes. Whether M. 
pointed out to him. If it is to be from the firft column, he Chappe, who is faid to have invented the telegraph firft ufed 
holds up one torch ; if from the fecond, two ; and fo on by the French about the end of 1793, knew any thing of 
for the others. He is then to hold up torches on the right, Amontons’s invention or not, it is impoflible to fay ; but 
to denote the particular letter of the column that is to be his telegraph was conftruited on principles nearly fimilar. 
taken. All this muft have been agreed on before-hand. The manner of ufing this telegraph was as follows : At the 
The man who gives the fignals mufl have an inftrument firft flation, which was on the roof of the palace of the 
(JWi-fav), confuting of two tubes, and fo placed as that, by Louvre at Paris, M. Chappe, the inventor, received in wri- 
looking through one of them, he can fee only the right fide, ting, from the committee of public welfare, the words to be 
and through the other only the left, of him who is to an- fent to Lifle, near which the French army at that time was. 
fwer. The board muft be fet up near this inftrument; and An upright poll was erefted on the Louvre, at the top of 
the flation on the right and left muft be furrounded with a which were two tranfverfe arms, moveable in all directions 
wall ( ■ 7 rttfa 7 n<pfax^i) ten feet broad, and about the height by a fingle piece of mechanifm, and with inconceivable rapi- 
of a man, that the torches raifed above it may give a clear dity. He invented a number of pofitions for thefe arms, 
and ftrong light, and that when taken down they may be which flood as figns for the letters of the alphabet; and 
completely concealed. Let us now fuppofe that this infor- thefe, for the greater celerity and fimplicity, he reduced in 
mation is to be communicated— A number of the auxiliaries, number as much as poflible. The grammarian will eafily 
about a hundred , have gone over to the enemy. In the firft conceive that fixteen figns may amply fupply all the letters 
place, words muft be chofen that will convey the iriforma- of the alphabet, fince fome letters may be omitted not only 
tion in the fevvefl letters poflible ; as A hundred Cretans have without detriment but with advantage. Thefe figns, as 
deferted, Kp »-nt man™ «<?’ »y.ui xi/To/aoxxs-av. Having written they were arbitrary, could be changed every week; fo that 
down this fentence, it is conveyed in this manner. The the fign of B for one day might be the fign of M the next ; 
firft letter is a k, which is in the fecond column ; two torches and it was only neceffary that the perfons at the extremi- 
are therefore to be raifed on the left hand to inform the ties fhould know the key. The intermediate operators 
perfon who receives the fignals to look into that particular were only inftruifted generally in thefe fixteen fignals; which 
column. Then five torches are to be held up on the right, were fo diftindt, fo marked, fo different the one from the 
to mark the letter h, which is the lafl in the column. Then ether, that they were eafily remembered. The conftruc- 
four torches are to be held up on the left to point out the p tion of the machine was fuch, that each fignal was uniform- 
(r), which is in the fourth column, and two on the right ly given in precii'ely the fame manner at all times: It did 
to fho'v that it is the fecond letter of that column. The not depend on the operator’s manual lkill; and the polition 
other letters are pointed out in the fame manner.—Such of the arm could never, for any one fignal, be a degree 
was the pyrfia or telegraph recommended by Polybius. higher or a degree lower,' its movement being regulatedme. 

But neither this nor any other method mentioned by the chanically. 
ancients leems ever to have been brought iato general ufe ; M. Chappe having received at the Louvre the fentence 


to 
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tit be conveyed, gave a known fignal to the fecond ftation, This telegraph is without doubt made up of the bed Telegraph 
which was Mont Martre, to prepare. At each ftation there number of combinations poffible; five boards would be in- 
was a watch tower, where telefcopes were fixed, and the fufficient, and feven would be ufelefs. It has been objected 
perfon on watch gave the fignal of preparation which he to it, however, that its form is too clumfy to admit of its 

■had received, and this communicated fucceffively through all being raifed to any confiderable height above the buddino- 

the line, which brought them all into a (late of readinefs. on which it ftands; and that it cannot be made to change 
The perfon at Mont Martre then received, letter by letter, its direction, and confequently cannot be feen but from one 
the fentence from the Louvre, which he repeated with his particular point. 

own machine; and this was again repeated from the next Several other telegraphs have been propofed to remedy- 
height, with inconceivable rapidity, to the final ftation at thefe defects, and perhaps others to which the inftrument is 

Lille. Hill liable. The dial plate of a clock would make an ex- 

Englitk The firft defcription of the telegraph was brought from cellent telegraph, as it might exhibit 134 figns fo as to be 
Review. Paris to Frankfort on the Maine by a former member of vifible at a great diftance. A telegraph on this principle, 

June 1796. the parliament of Bourdeaux, who had feen that which was with only fix divifions inftead of twelve, would be fimple 

ereCted on the mountain of Belville. As given by Dr and cheap, and might be raifed 20 or 30 feet high above 
Hutton from fome of the Englifti papers, it is as follows, the building without any difficulty ; it might be iupported 
A A is a beam or mad of wood placed upright on a riling on one poll, and therefore turn round, and the contrail of g . 
ground (fig. 1. Plate DII.), which is about 13 or 16 feet colours would always be the fame. mentfar 

high. BB is a beam or balance moving upon the centre A A. A very ingenious improvement of the telegraph has been 1794. 

This balance-beam may be placed vertically or horizontally, propofed in the Gentleman’s Magazine. It confifts of a 
or any how inclined, by means of ftrong cords, which are femicircle to be properly elevated, and fixed perpendicular- 
fixed to the wheel D, on the edge of which is a double ly on a ftrong Hand. The radius 12 feet; the femicircle 
groove to receive the two cords. This balance is about conlequently fomewhat more than 36. This to be divided 
11 or 12 feet long, and nine inches broad, having at the into 24 parts. Each of thefe will therefore comprife a 
ends two pieces of wood CC, which likewife turn upon fpace of 18 inches, and an arch of 7 0 30' on the circumfe- 

angles by means of four other cords that pafs through the renee. Thefe 24 divifions to be occupied by as many cir- 

axis of the main balance, otherwife the balance would de- cular apertures of fix inches diameter; which will leave a 
range the cords; the pieces C are each about three feet clear fpace of fix inches on each fide between the apertures, 
long, and may be placed either to the right or left, ftraight Thefe apertures, beginning from the left, to denote the let- 
or fquare, with the balance-beam. By means of thefe three ters of the alphabet, omitting K, J confonant, V, X, and 
the combination of movement is very extenfive, remarkably Q_, as life lefts for this purpofe. There are then 21 letters, 
fimple, and eafy to perform. Below is a fmall wooden The four other fpaces are referved for fignals. The inftru- 
gouge or hut, in which a perfon is employed to obferve the ment to have an index moveable by a windlafs on the centre 
movements of the machine. In the mountain neareft to this of the femicircle, and having two tops, according as it is to 
another perfon is to repeat thefe movements, and a third to be ufed in the day or night ; one, a circular top of lacquer- 
write them down. The time taken up for each movement ed iron or copper, of equal diameter with the apertures 
is 2C feconds; of which the motion alone is four feconds, (and which confequently will eclipfe any of them againft 
the other 16 the machine is ftationary. Two working mo- which it refts) ; the other, a fpear or arrow-lhaped top, 
dels of this inftrument were executed at Frankfort, and fent black and highly polilhed, which, in Handing before any of 
by Mr W. Playfair to the Duke of York; and hence the the apertures in the day-time, will be diftinctiy vifible. In 
plan and alphabet of the machine came to England. the night, the apertures to be reduced by a diaphragm fit- 

Various experiments were in confequence tried upon tele- ting clofe to each, fo as to leave an aperture of not more 
graphs in that country ; and one was foon after fet up by than two inches diameter. The diaphragm to be of well- 
government in a chain of ftations from the admiralty-office poliffied tin ; the inner rim lacquered black half an inch, 
to the fea-coaft. It confifts of fix oCtagonal boards, each of All the apertures to be illuminated, when the inftrument is 
wh'ch is poifed upon an axis in a frame, in fuch a manner ufed in the night-time, by fmall lamps ; to which, if necef- 
that it can be either placed vertically, fo as to appear with fary, according to Gircumftances, convex lenfes may be added, 
its full fize to the obferver at the neareft ftation, as in fig. 2. fitted into each diaphragm, by which the light may be 
or it becomes invifible to him by being placed horizontally, powerfully concentrated and increafed. Over each aperture 
as in fig. 3. fo that the narrow edge alone is expofed, which one of the five prifmatic colours lead likely to be miftaken 
narrow edge is from a diftance invifible. Fig. 2. is a reprefeii- (the remaining two being lefts diftinguiftiable, and not want- 
tation of this telegraph, with the parts all (hut, and the ma- ed, are beft omitted) to be painted ; and, in their natural 
chine ready to work. T, in the officer’s cabin, is the telefcope order, on a width of eighteen inches and a depth of four, 
pointed to the next ftation. Fig. 3. is a reprefentation of red, orange, yellow, green, blue ; or, ftill to heighten the 
the machine not at work, and with the ports all open. The contrail, and render immediately fucceifive apertures more 
opening of the firft port (fig. 2.) exprefles a, the fecond diftinguifhable, red, green, orange,blue, yellow. The whole 
the third c, the fourth d, the fil th e, and the fixth/, &c. inner circle beneath and between the apertures to be painted 


Six boards make 36 changes, by the moil plain and 
fimple mode of working ; and they will make many mere if 
more were neceflary : but as the real fuperiority of the tele¬ 
graph over all other modes of making iignals confifts in its 
making letters, we do not think that mbre changes than the 
letters of the alphabet, and the ten arithmetical ciphers, are 
neceflary; but, on the contrary, that thofe who work the 
telegraphs fhould avoid communicating by words or figns 
agreed upon to exprefs Sentences ; for that is the fure me¬ 
thod never to become expert at fending unexpected intelli¬ 
gence accurately. 

1 


black. 

When the inftrument is to be ufed, the index to be fet to 
the fignal apertures on the right. All the apertures to be 
covered or dark when it begins to be ufed, except that 
which is to give the fignal. A fignal gun to be fired to 
apprife the obferver. If the index is fet to the firft aper¬ 
ture, it will denote that words are to be exprefled ; if to the 
fecond, that figures ; if to the third, that the figures ceafe ; 
and that the intelligence is carried on in words. When fi¬ 
gures are to be exprefled, the alternate apertures from the 
left are taken in their order, to denote from 1 to 10 inclu- 

fively j 
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Telegraph, fively ; the fecond from the right denotes too; the fifth 
1000. This order, and thei’e intervals, are taken to prevent 
any confufion in fo peculiarly important an article of the in¬ 
telligence to be conveyed. 

Perhaps, however none of the telegraphs hitherto offered 
to the public exceeds the following, either in fimplicity, 
cheapnels, or facility in working, and it might perhaps, with 
,0' a few trifling additions,be made exceedingly diftinft. It is thus 
^ ^ * deferibed in the Repertory of Arts and Manufactures: For a 
nodturnal telegraph, let there be four large patent refleCtors, 
lying on the fame plane, parallel to the horizon, placed on the 
top of an obfervatory. Let each of thefe refleCtors be capable, 
by means of two winches, either of elevation or depreflion 
to a certain degree. By elevating or deprefling one or two 
of the refleCtors, eighteen very diftinCt arrangements may 
be produced, as the following fcheme will explain (a). 



and the fettling of thofe difputes which at prefent take up T.-Kr-?■ • 
months or years might then be accomplifiied in as many 1 clo:wi- 
hours. An eftabliffiment of telegraphs might then be made 
like that of the poll; and inftead of being an expence, it 
would produce a revenue. Until telegraphs are employed 
to convey information that occurs very frequently, the per- 
fons who are Rationed to work them will never become ex¬ 
pert, and confequently will neither be expeditious nor accu¬ 
rate, though, with practice, there is no doubt but they will 
attain both in a degree of perfection of which we can as 
yet have but little conception. 

TELEMACHUS, the fon of Ulyffes and Penelope, was 
ftill in the cradle when his father went with the reft of the 
Greeks to the Trojan war. At the end of this celebrated 
war, Telemachus, anxious to fee his father, went to feek 
him ; and as the place of his refidence, and the caufe of his 
long abfence, were then unknown, he vifited the court of 
Menelaus and Neftor to obtain information. He afterwards 
returned to Ithaca, where the fuitors of his mother Penelo¬ 
pe had confpired to murder him, but he avoided their fnares; 
and by means of Minerva he difeovered his father, who had 
arrived in the ifland two days before him, and was then in 
the houfe of Eumaeus. With this faithful fervant and Ulyf¬ 
fes Telemachus concerted how to deliver his mother from 
the importunities of her fuitors, and it was effected with 
great fuccels. After the death of his father, Telemachus 
went to the ifland of iEkea, where he married Circe, or, ac¬ 
cording to others, Caffiphone the daughter- of Circe, by 
whom he had a fon called Latinus. He fome time after 


had the misfortune to kill his mother-in-law Circe, and fled 


p 


s 

T 

u 

Y 

o o 

oo 

oo 

© o 

o 

o© 

0 0 

o 

oo 

0 o 

o 

o 


o 

CO 

o 


For the fake of example, the above arrangements are 
made to anfwer to the mod neceffary letters of the alpha¬ 
bet ; but alterations may be made at will, and a greater 
number of changes produced, without any addition to the 
refleCtors. In the firft obfervatory there need only be a fet 
of fingle refleCtors; but in the others each refleCtor fliould be 
double, fo as to face both the preceding and fubfequent ob¬ 
fervatory ; and each obfervatory fhould be furnifhed with 
two telefcopes. The proper diameter of the refleCtors, and 
their diftance from each other, will be afeertained by expe¬ 
rience. 

To convert this machine into a diurnal telegraph, no¬ 
thing more is neceffary than to infert, in the place of the 
refleCtors, gilt balls, or any other confpicuous bodies. 

Were telegraphs brought to fo great a degree of perfec¬ 
tion, that they could convey information fpeedily and di- 
ftinCtly; were they fo much Amplified, that they could be 
conftruCted and maintained at little expence—the advanta¬ 
ges which would refult from their ufe are almoft inconcei¬ 
vable. Not to fpeak of the fpeed with which information 
could be communicated and orders given in time of war, 
by means of which misfortunes might be prevented or in- 
ftantly repaired, difficulties removed, and difputes preclu¬ 
ded, and by means of which the whole country could be 
prepared in an inflant to oppofe an invading enemy ; it 
might be ufed by commercial men to convey a commiflion 
cheaper and fpeedier than an exprefs can travel. The ca¬ 
pitals of diftant nations might be united by chains of polls, 
Vol. XVIII. 


to Italy, where he founded Clufium. Telemachus was ac¬ 
companied in his vifit to Neftor and Menelaus by the god- 
defs of wifdom under the form of Mentor. It is faid that, 
when a child, Telemachus fell into the fea, and that a dol¬ 
phin brought him fafe to ffiore, after he had remained fome 
time under water. From this circumftance Ulyffes had the 
figure of a dolphin engraved on the feal which he wore on 
his ring. 

From thefe (lories, collected from Homer and the other 
poets of antiquity, the celebrated Fenelon archbifhop of 
Cambray took the idea of his well-known Adventures of Te¬ 
lemachus; which, though not compofed in verfe, is juftly in- 
titled to be efteemed a poem. “ The plan of the work 
(fays Dr Blair) is in general well contrived ; and is deficient Le&ureson 
neither in epic grandeur nor unity of objeft. The author Rhetoric 
has entered with much felicity into the fpirit and ideas of an< * tl ' ,e 
the ancient poets, particularly into the ancient mythology, 
which retains more dignity, and makes a better figure in his 
hands than in thofe of any other modem poet. His de- 
feriptions are rich and beautiful; efpecially of the fofter 
and calmer feenes, for which the genius of Fenelon was befh 
fuited ; fuch as the incidents of paftoral life, the pleafures 
of virtue, or a country flourifhing in peace. There is an 
inimitable fweetnefs and tendernefs in feveral of the pictures 
of this kind which he has given and his meafured profc, 
which is remarkably harmonious, gives the ftyle nearly as 
much elevation as the French language is capable of fup- 
porting even in regular verfe. 

According to the fame eminent critic, “ the bed execu ¬ 
ted part of the work is the firft fix books, in which Tele¬ 
machus recounts his adventures to-Calypfo. The narration 
throughout them is lively and interefting. Afterwards, 
efpecially in the Jaft twelve books, it becomes more tedious 
and languid; and in the warlike adventures which are at. 

U u tempted. 


(a) Each refieftor, after every arrangement, mud be reftored to its place. 




Tu;..: . 

Tdifcupe. 
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Ciiip ij, .here i- a great deled of vigour. The chief ob- would have diftinft vifion, and tl 
j ft ion againll tiii; work bting claffed with epic poems, double fize. Concaves of 6 ind 
arifes tnni 'he minute demils of virtuous policy, into which and one fuch combined with die 
the author in one places enters ; and from the difcouins dance of 9 inches, would have c 
and inftruftior.s of Mentor, which recur upon us too often, would be quadrupled ia diametei 
and too much in the drain of common-place- morality, curred, it was natural to keep it 
Though thefe were well fuited to the main dedgn of the the -.ationale of its operation was r 
author, which was to form the mind of a young prince. We doubt not but that this hap pi 
yet they feem not congtuous to the nature of epic poetry ; thefe two indances. The chief v, 
the objeft of which is to improve us by means of aftions, frequent, and taken notice of fo. 


characters, and fentiments, rather than by delivering pro- 
fefl'ed and formal indruction.” 


|S 'J T E L 

would have diftinft viiion, and the object would appear c.f Tclerfcope. 
double fize. Concaves of 6 inches were not uncommon, 
and one fuch combined with the convex of 24, at the di¬ 
dance of 9 inches, would have diftinft vifion, and objefts 
would be quadrupled ia diameter. When fuch a thing- oc¬ 
curred, it was natural to keep it as a enriofity, although 
the; ationale of its operation was not in the lead underdoed. 

We doubt not but that this happened much oftener than in 
thefe two indances. The chief wonder is, that it was not 
freque-nt, and taken notice of fame writer. It is pretty 
plain that Galileo’s firft telefcope was of litis kind, made 
up of fuch fpeftacle-glaffes as he could procure ;. for it map’- 


TELEPH 1 UM, true orpine, in botany : A genus of ntfied. only three times in diameter: a thing eafily procur 


plants belonging to the clafs of pentandrla. , and order of tri- 
gyn'.a; and in the natural fydem ranging under the 54th or¬ 
der, Mifccllanae. The calyx is pentaphyllous; there are 
five petals, which are inferred into the receptacle; the cap- 
iule is unilocular and trivalvular. There are two fpecies, 
the imperaii and oppofitifolia. 


by fuch glades as he could find with every fpedtacle-maker. 
And he could not' but o’olerve, in his trials of their glades, 
that the deeper- concaves and flatter convexes he. employed, 
he produced the greater amplification ; and then he would 
find himfelf obliged to provide a tool not ufed by the fpec- 
tacle-makers, viz. either a much flatter tool for a convex 


TELESCOPE, an optical inftrumer.t for viewing di- furface, or a much fnnller fphere for a concave : and, nou 
ft all objects ; fo named by compounding the- Greek words withftanding his telling us that it was : by reflecting on the 
'rs/.y/l.'f. cjj\ and e-K o^-srv to look at or contemplate. This name nature of refraction, and without any inftruftion, we are 


is commonly appropriated to the larger fizes of the inftru- 
ment, while the fmaller are- called perspective-glasses, 
spy-glasses, op era-glasses. A particular kind, which 
is thought to be much brighter than the reft, is called a 
night-glass. 

To what has been faid already with refpeft to the inven¬ 
tor of this mod noble and ufeful inftrument in the article 
Optics, we may add the two following claims. 

Mr Leonhard Bigges, a gentleman of the laft century 


perfuaded that he- proceeded in this very way. His next 
telefcope magnified but five times. Now the flighted ac¬ 
quaintance with the obviotts.laws of refraction would have 
directed him at once to a very frnall and deep concave, 
which would have been much eafier made, and have mag¬ 
nified more. But he groped his way with fuch fpeftacle- 
glaffes as he could get, till he at laft made tools for very 
flat objeft-glaffes and very deep eye-glaffes, and produced a 
telefcope which magnified about 25 times. Sirturus favr 


of great and various knowledge, pofitively aflerts in his Sira- it, and took- the meafuresof it. He-after wards faw a fchems 


io(icas, and, in another work, that his father, a military gen¬ 
tleman, had an inftrument which he ufed in the field, by 


of it which Galileo had fent to a German prince at In~ 
fpruch who had it drawn (that is, the circles for the tools) 


which he could bting diftant objects near, and could know- on a table in his gallery. The objeft-glafs was a plano- 


a .man at the. diftance of three miles. He fays, that when 
his father was at home he-had often looked through it, and 
could diftinguifh the waving of the trees on the oppofite fide 


convex-, a portion of a fphere, of 24 inches diameter; 
the eye-glafs was a double concave of z inches diameter ; 
the focal diftances were therefore 24 inches and 1 inch. 


of the Severn. Mr Digges refided in the neighbourhood of nearly. This muft have been a very lucky operation, for 


Briftol. 

Eracjcis Fontana, in his Cekjiial Obft rvalions, publifhed at 
Naples in 1646, fays, that he was affured by a Mr Hardy, 


Sirturus fays it was the beft telefcope he had. feen ; and we 
know that it requires the very beft work to produce this 
magnifying power with fuch final! fpheres. Telefcopes 


advocate of the parliament of Paris, a perfon of great learn- continued to be made in this way for many years; and Ga~ 
ing ~and undoubted integrity, that on the death of his fa- lileo, though keenly engaged in the obfervation of Jupiter’s 
ther, there was found among his things an old tube, by fatellites, being candidate for the prize held out by the Dutch, 
which diftant obje< 5 ls were diftinftly feen ; and that it was of for the difeovery of the longitude, and therefore much inte- 


a date long prior to the telefcope lately invented, and had 
been kept by him as a fecret. 


relied in the advantage which a convex eye-glafs wouldhave 
given him, never made them of any other form. Kepler 


It is not at all improbable, that curious people, handling publifhed his Dioptrics in 1611 ; in which be tells us, all 


fpeftacle glaffes, of which there were by this time great va¬ 
rieties, both convex and concave, and amufmg themfelves 
with their magnifying power and the Angular effects which 


that he or others had difeovered of the law of r«:fraftion, 
viz. that in very frnall obliquities of incidence, the angle of, 
refraction was nearly -}d of the angle of incidence. This 


they produced in the appearances of things, might fome- was indeed enough to have pointed out with fufficient ex¬ 
times chance fo to place them as to produce diftinft and en- aftnefs, the cunftruftion of every optical inftrument that we 
larged vifion. We know perfectly, from the table and are even now poffeffed of; for this proportionality of the 
feheme which Sirturus has given us of the tools or difties in angles of incidence and refraftion is affirmed in the conftruc-i 
which the fpeftacle-makers fafhioned their glaffes, that they tion of the optical figure for all of them ; and the deviation 
had convex lenfes formed to fpheres of 24 inches diameter, from it is ft ill confidered as the refinement of the art, and was 
and of 13 inferior fizes. He has given us a feheme of a fet not brought to any rule till 50 years after by Huyghens,, 
which he got leave to meafure belonging to a fpeftacle-ma- and called by him aberration. Yet even the fugacious 
ker of the name of Rogette at Corunna in Spain ; and he Kepler feems not to have feen the advantage of any other 
lays that this map had tools of the fame fi-zes for concave coniltuftion of the telefcope; he juft feems to acknow- 
glaffes. It alfo appears, that it was a general practice (of ledge the poffibility of it: aud we are furprifed to fee vvri- 
which we do not know, the precife purpofe) to ufe a con- ters giving him as the author of the aftronomical telefcope, 
wi and concave glafs together. If any perfon fhould chance or even as hinting as its conftruCtion. It is true, in the laft 
to put together a 24-inch convex and a 12-inch concave propofition he fhovr.s how a telefcope may be mads appa- 
(wxo.ught on both fides) at the diftance of 6 inches* he re/itly with a convex eye-glafs: but this is only a frivolous 

fancy % 
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Telefcope. farcy; fur the eye-glafs is diredled to be made convex ex- 
ternally, and a very deep concave on the infide ; fo that it 
is, in iadl, a menifcus with the concavity prevalent. In the 
86 th proportion, he indeed ihows that it is poflible fo to 
place a convex glafs behind another convex glafs, that an 
eye (hall lee o'jedls diftindl, magnified, and inverted ; and 
he fpeaks very fagacioufly on the fubjedt. After having 
laid that an eye placed behind the point of union of the 
firft g;afs will fee an objedl inverted, he Pnows that a frnall 
part or.ly v\ ill be feen ; and then he flows that a convex 
glafs, duly proportioned and properly placed, will fhow 
more of it. Eat in flowing this, he fpeaks in a way which 
ihows evidently that he had formed no diftindl notions of 
the manner in which this effect would be produced, only 
faying vaguely that the convergency of the feeond glal’s 
would counteradt the divergency beyond the focus of the 
fill. Had he conceived the matter with any tolerable di- 
ftindlneft, alter feeing the great advantage of taking in a 
field greater in almoft any proportion, he would have eager¬ 
ly catcbed at the thought, and enlarged on the immenfe im¬ 
provement. Had he but drawn one figure of the progreis 
of the rays through two convex piaffes, fuch as fig. 12. of 
PI. CCCLXIV. the whole would have been open to his view. 

This ftep, fo eafy and fo important, was rel’erved for Fa¬ 
ther Scheiner, as has been already obleived in the article 
Optics ; and the c >nftrudtion of this author, together 
with that of Janfen, are the models on which all refradting 
telefcopes are now conflrudled ; and in all that relates to 
their magnifying power, brightnefs, and field of vifion, they 
niav be conflrudled on Kepler’s principle, that the angles 
of refradtion are in a certain given proportion to the angles 
of incidence. 

But after Huyghens had applied his elegant geometry to 
the difcovery of Snellius, viz. the proportonality, not of the 
angles, but of the fines, and had afcertained the aberrations 
from the foci of infinitely (lender pencils, the reafons were 
clearly pointed out why there were fuch narrow limits af¬ 
fixed by nature to the performance of optical inftruments, 
in confeq.ience of the indiftindtnefs of vifion which refulted 
from conllrudtions where the magnifying power, the quan¬ 
tity of light, r r the field of vifion, were extended beyond 
certain moderate bounds. The theory of aberrations, which 
that mod excellent geometer eftablifhed, has enabled us to 
dirnindli this indiftir.dtnef, arifing from any rf thefe c.iufes ; 
and this diminution is the foie aim of all the different con- 
flrudtions which have been contrived fince the days of Ga¬ 
lileo and Scheiner. 

The defcription which has been already given of the va¬ 
rious conftrudlions of telefcopes in the article Optics, is 
fuffioent for inftrudling the reader in the genera] principles 
of their confti notion, and with moderate attention will fhow 
the maimer in which the rays of light proceed, in order to 
enfure the different chciimitances of amplification, brightnefs, 
and extent of field, and even diftindtnefs of vifion, in as far 
as this depend; on the proper intervals between the glaffes. 
But it is irifufhcient lor giving us a knowledge of the improve¬ 
ments which are aimed at in the different departures from 
the 01 iginal cor.ltri’dtions of Galileo and Scheiner, the ad¬ 
vantage of the double eve-glafs <-f Huyghens, and the quin¬ 
tuple eye glafs of Dol’.md : full more is it infutheient for 
/bowing us why the highelt degrees of amplification and moil 
t xtenlive field cannot be obtained by the mere proportion 
of the focal uiltances of the glaffes, as Kepler had taught. 
In (hurt, without the Huv rhenium dvdbme of aberrations, 
neither can the curious reader learn the limits of their per¬ 
formance, nor the artift learn why one telefcope is better 
than another, or in what manner to proceed to make a te¬ 


lefcope differing I.; any particular horn thofe which he fer- 
vilely copies. 

Although all the improvements in the conftrudtiun of te- 
lefccpcs fince the publication of Huvghens’s Dioptrics have 
been the productions of Britain, and although Dr Smith 
of Cambridge has given the moft elegant and perfpicuou-, 
account of this fcience that has yet appeared, we do not re¬ 
coiled a performance in the Engliih language (except the 
Optics of Emerfcu) which will carry the reader beyond the 
mere fchoolbcy elements of the fcience, or enable a perron 
of mathematical (kill to underhand or improve the conftruc- 
tion of optical inftruments. The laft work on this fubjedt 
of any extent (Dr Prieftley’s Hiftory of Vi(ion) fs merely 
a parlour book for the amufement of half-taught dilettanti, 
but is totally deficient in the mathematical part, although it 
is here that the fcience of optics has her chief claim to pre¬ 
eminence, and to the name of a disciplina accurata. 
But this would have been ultra cripidam; and the author 
would in all probability have made as poor a figure here as 
he has done in his attempts to degrade his fpecies in his 
Commentaries on the VibratiuncuD of Hartley ; motions 
which neither the author nor his arr.plificatcr were able to 
underftand or explain. We truft that our readers, jealous 
as we are of every thing that finks us in the fcale of nature’s 
works, will pardon this tfanfienf ejaculation of fpleen, when 
our thoughts are called to a fyftem which, of abfuluie and una¬ 
voidable ner/fitj, makes the divine mind nothing but a qui¬ 
vering of that Mailer of which it is the author and uner¬ 
ring director. Sedmijfum faciamvs. 

We think therefore that we fhall do the public feme ffr- 
vice, by giving fuch an account of this higher branch of op¬ 
tical fcience as will at lead: tend to the complete under- 
(landing of this noble inftrument, by which our conceptions 
of the extent of almighty power, and wii’dom, and benefi¬ 
cence, are fo wonderfully enlarged. In the profecution of 
this we hope that many general rules will emerge, by which 
artills who are rot mathematicians may be enabled to con- 
ftrudl optical inltruments with intelligence, and avoid the 
many blunders and defects which refulc from mere fewile 
imitation. 

The general aim in the conftrudlion of a telefcope is, to 
form, by means of mirrors or lenfes, an image of the diftant 
objedl, as large, as bright, and as extenfive as is poffible, 
confidently with diftindtnefs ; and then to view the image 
with a magnifying glafs in any convenient manner. This 
gives us an arrangement of our fubjedt. We (hall firfl (how 
the principles of conftrudlion of the objedl glafs or mirror, 
fo as that it ihall form an image of the diftant objedl with 
thefe qualities ; and then fhow how to conftrudl the matrni- 
fving glafs or eye-piece, fo as to preferve them unimpaired. 

This indiftindtnefs which we wifti to avoid ariles from 
two caufes ; the ipherical figures of the refradting and re- 
flediing furf.ices, and the different refrangibility of the dif¬ 
ferently coloured rays of light. The firft may be called the 
spherical and the fecond the chromatic indiftindtnefs > 
and the deviations from the foci, determined by the elemen¬ 
tary theorem (Optics, p. 289 ), may be called the sphe¬ 
rical and the chromatic aberrations. 

The limits of a Work like this will not permit us to give 
any more of the dodtrine of aberrations than is abfoluie’y 
neceffary for the conftrudlion of achromatic telefcopes ; and 
we mull refer the reader for a general view of the whole to 
Euler’s Dioptrics , and other works of that kind. Dr Smith 
has given as much as was neceffary for the comparifen < f 
the merits of different glades of fimilar conftrudlion, and 
this in a very plain and elegant manner. 

We fhall begin with the aberration of colour, becaufe it 
is the moft finaple. 
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T^lefcopc. Let white or compounded light fall perpendicular^ on 
TUt?"' th- flat iide PQ^(fig. 1.) of a plano-convex lens PVQ^ 
DU. wnofe axis is CV and vertex V. The white ray / P falling 
on the extremity of the lens is difperfed by refradion at the 
point P of the fpherical furface, and the red ray goes to the 
point r of the axis, and the violet ray to the point v. In 
like maimer the white ray iyQ__is difperfed by refradion at 
Q^the red ray going to r, and the violet to v. The red 
ray P r croffes the violet ray Q^i; in a point D, and Q_r 
croffes P v in a point E ; and the whole light refraded and 
difperfed by the circumference, whofe diameter is PQj paffes 
through the circular area, whofe diameter is DE. Sup- 
pofing that the lens is of fuch a form that it would colled 
red rays, refraded by its whole furface in the point r, and 
violet in the point v ; then it is evident that the whole light 
which occupies the furface of the lens will pafs through this 
little circle, whofe diameter is DE. Therefore white light 
iffuing from a point fo diftant that the rays may be conli- 
dered as parallel, will not be collected In another point or 
focus, but will be difperfed over the furface of that little 
circle ; which is therefore called the circle of chromatic dif 
perfon; and the radiant point will be represented by this 
circle. The neighbouring points are in like manner repre- 
fented by circles ; and thefe circles encroaching on and 
mixing with each other, muft occafion hazinefs or confufion, 
and render the pidure indiftind. This indiftindnefs will be 
greater in the proportion of the number of circles which are 
in this manner mixed together. This will be in the pro¬ 
portion of the room that is for them ; that is, in proportion 
to the area of the circle, or in the duplicate proportion of 
its diameter. Our firft bufinefs therefore is, to obtain mea- 
fures of this diameter, and to mark the connedion between 
it and the aperture and focal diftance of the lens. 

Let i be to r as the fine of incidence in glafs to the fine 
of refradion of the red rays; and let i be to v as the fine of 
incidence to the fine of refradion of the violet rays. Then 
we fay, that when the aperture PQJs moderate, v — r : *u-fr 
'—2 i = DE: PQ^, very nearly. For let DE, which is evi¬ 
dently perpendicular to V r, meet the parallel incident rays 
in K and L and the radii of the fpherical furface in G and 
' H. It is plain that GKP is equal to the angle of inci- 
‘dence on the pofterior or fpherical furface of the lens; and 
GP r and GPn are the angles of refradion of the red and 
the violet rays; and that GK, GD, and GE, are very near¬ 
ly as the fines of thofe angles, becaufe the angles are fup- 
pofed to be fmall. We may therefore inflitute this propor¬ 
tion DE : KD v—r : r —■; ; then, by doubling the con- 
iequents DE : 2KD == v — r : zr — 22. Alfo DE : 2KD4- 
DE sr v — r : 2r — 2 i -f- v —r, = v—r : r -j- v —2 2. But 
2KD -|- DE is equal to EL or PQ-_ Therefore we have 
DE : PQ^=: v—r : r -J- v —2 2. ijh E. D. 

• Cor. 1. Sir Ifaac Newton, by moft accurate obfervation, 
found, that in common glafs the fines of refradion of the 
red ahd violet rays were 77 and 78 where the fine of inci¬ 
dence was 50. Hence it follows, that v— r is to v -}- r — 
2 2 as 1 to 55 ; and that the diameter of the fmalleft circle 
of difperfion is-^th part of that of the lens. 

2. In like maaner may be determined the circle of difper- 
iicn that will comprehend the rays of any particular colour 
or fet of colours. Thus all the orange and yellow will pafs 
through a circle whofe diameter is T ^th of that of the lens. 

g. In different furfaces, or piano convex lenfes, the angles 
of aberration r P v are as the breadth PQ^diredly, and as 
the focal diftance VF inverfely; becaufe any angle DPE is 
as its fubtenfe DE diredly and radius DP inverfely. N. B. 
we call VF the focal diftance, becaufe at this diftance, 
or at the point F, the light is moft of all conftipated. If 
vs examine the focal diftance by holding the lens to the 


fun, we judge it to be where the light is drawn into the Telefcop#. 
fmalleft fpot. . 

When we refled that a lens of 5-J inches in diameter has 
a circle of difperfion of an inchin diameter, we are fur- 
prifed that it produces any pidure of an objed that can be 
diftinguiflied. We ftiould not exped greater diftindnefs 
from fuch a lens than would be produced in a camera ob- 
fcura without a lens, by fimply admitting the light through 
a hole of —th of an inch in diameter. This, we know, would 
be very hazy and confufed." But when we remark the fu- 
perior vivacity of the yellow and orange light in comparifon 
with the reft, we may believe that the effed produced by 
the confufion of the other colours will be much lefs fenfible. 

But a ftronger reafon is, that the light is much denfer in 
the middle of the circle of difperfion, and is exceedingly 
faint towards the margin. This, however, muft not be 
taken for granted ; and we muft know diftindly the man¬ 
ner in which the light of different colours is diftributed over 
the circle of chromatic difperfion, before we pretend to pro¬ 
nounce on the immenfe difference between the indiftind- 
nefs arifiag from colour and that arifing from the fpherical 
figure. We think this the more neceffary, becaufe the il- 
luftrious dtfcoverer of the chromatic aberration has made a 
great miftake in the comparifon, becaufe he did not confider 
the diftribution of the light in the circle of fpherical difper¬ 
fion. It is therefore proper to inveftigate the chromatic 
diftribution of the light with the fame care that we bellowed 
on the fpherical difperfion in Optics, n° 251. &c. ; and we 
fhall then fee that the fuperiority of the refleding telefcope 
is incomparably lefs than Newton imagined it to be. 

Therefore let EB (fig. 2.) reprefent a plano-convex lens, 
of which C is the centre and C r the axis. Let us fuppofe 
it to have no fpherical aberration, but to colled rays occu¬ 
pying its whole furface to fingle points in the axis. Let a 
beam of white or compounded light fall perpendicularly on 
its plane furface. The rays will be fo refraded by its cur¬ 
ved furface, that the extreme red rays will be colleded at r, 
the extreme violet rays at to, and thofe of intermediate re- 
frangibility at intermediate points, o,y,g, b,p, n, of the line 
r w, which is nearly T ' T th of r C. The extreme red and violet 
rays will crofs each other at A and D ; and AD will be a 
fedion or diameter of the circle of chromatic difperfion, and 
will be about T ’ T th of EB. We may' fuppofe <wr to be bi- 
feded in b, becaufe to b is to b r very nearly in the ratio of 
equality (for r b : r C = b A: fE,= b A : cB, = w b :<w C). 

The line tto will be a kind of prifmatic fpedrum, red from 
r to 0, orange-coloured from 0 to y, yellow from y to g , 
green from g to b, blue from b to p, purple from p to v , and 
violet from v to to. 

The light in its compound ftate muft be fuppofed uni¬ 
formly denfe as it falls upon the lens ; and the fame muft 
be faid of the rays of any particular colour. Newton fup- 
pofes alfo, that when a white ray, fuch as e E, is difperfed 
into its component coloured rays by refradion at E, it is 
uniformly fpread over the angle DEA. This fuppofition 
is indeed gratuitous ; but we have no argument to the con¬ 
trary, and may therefore confider it as juft. The confe- 
quence is, that each point to, v,p, b, &c. of the fpedrum is 
not only equally luminous, but alfo illuminates uniformly its 
correfponding portion of AD : that is to fay, the coating 
(fo to term it) of any particular colour, fuch as purple, 
from the point /, is uniformly denfe in every part of AD 
on which it falls. In like manner, the colouring of yellow, 
intercepted by a part of AD in its paffage to the point y, 
is uniformly denfe in all its parts. But the denfity of the 
different colours in AD is extremely different: for fince 
the radiation in to is equally denfe with that in />, the den¬ 
fity of the violet colouring, which radiates from to, and is 
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Telefcope. fpread over the whole of AD, muft be much lefs than the 
denfity of the purple colouring, which radiates from p, and 
occupies only a part of AD round the circle b. Thefe 
denfities muft be very nearly in the inverfe proportion of 
ivb* to pb*. 

Hence we fee, that the central point b will be very in- 
tenfely illuminated by the blue radiating from p b and the 
green intercepted from bg. It will be more faintly illumi¬ 
nated by the purple radiating from v p, and the yellow in¬ 
tercepted from gy; and ftill more faintly by the violet from 
w v, and the orange and red intercepted from y r. The 
whole colouring will be a white, tending a little to yellow- 
nefs. The accurate proportion of thefe colourings may be 
computed from our knowledge of the pofition of the points 
o,y,g, &c. But this is of little moment. It is of more 
confequence to be able to determine the proportion of the 
total intenfity of the light in b to its intenlity in any other 
point I. 

For this purpofe drawr I R, Iw W,meeting the lens in 
R and W. The point I receives none of the light which 
paffes through the fpace RW: for it is evident that b I: 
CR = b A : CE, =s 1 : 55, and that CR == CW ; and there¬ 
fore, fince all the light incident on EB paffes through AB, 
all the light incident on RW paffes through I i (bi being 
made = £I). Draw 0 IO, y IY, g I G, I/>P, I v V. It is 
plain, that I receives red light from RO, orange from OY, 
yellow from YG, green from GE, a little blue from BP, 
purple from PV, and violent from VW. It therefore wants 
fome of the green and of the blue. 

That we may judge of the intenfity of thefe colours at I, 
fuppofe the lens covered with paper pierced with a fmall 
hole at G. The green light only will pafs through I; the 
other colours will pafs between I and b, or between I and 
A, according as they are more or lefs refrangible than the 
particular green at I. This particular colour converges to 
g, and therefore will illuminate a fmall fpot round I, where 
it will be as much denfer than it is at G as this fpot is 
fmaller than the hole at G. The <.a'ural denfity ac G, there¬ 
fore, will be to the increafed denfity at I, as g P to g G 1 , or 
asgb 1 to^C 1 , or as b I 1 toCG 1 . In like manner, the natu¬ 
ral denfity of the purple coming to I through an equal hole 
at P will be to the increafed denfity at I as b I* to CP 2 . 
And thus it appears, that the intenfity of the differently co¬ 
loured illuminations of any point of the circle of difperfion, 
is inverfely proportional to the lquare of the diftance from 
the centre of the lens to the point of its furface through 
which the colouring light comes to this point of the circle 
of difperfion. This circumftance will give us a very eafy, 
and, we think, an elegant folution of the queftion. 

Bifed CE in F, and draw FL perpendicular to CE, ma¬ 
king it equal to CF. Thiough the point L defcribe the 
hyperbola KLN of the fecond order, that is, having the 
ordinates EK, FL, RN, &c. invfcrfely proportional to the 
fquares of the abfciffas CE, CF, CR, &c.; fo that FL : RN 

:= Q' pr : or = CR 1 : CF*, &c, It is evident that 

thefe ordinates are proportional to the denfities of the feveral- 
ly coloured lights which go from them to any points what¬ 
ever of the circle of difperfion. 

Now the total denfity of the light at I depends both on 
the denfity of each particular colour and on the number of 
colours which fall on it. The ordinates of this hyperbola 
determine the firft ; and the fpace ER meafures the number 
of colours which fall on I, becaufe it receives lightfrom the 
whole of ER, and of its equal BW. Therefore, if ordi¬ 
nates be drawn from any point of ER, their fum will be as 
the whole light which goes to I; that is, the total denfity 
of the light at I will be proportional to the area NREK. 


Now it is known that CE X EK is equal to the infinitely Telefcop®. 
extended area lying beyond EK ; and CR X RN is equal to 
the infinitely extended area lying beyond RN. Therefore 
the area NREK is equal to CRxRN—CExEK. But 

RN and EK are refpectively equal to —— and There- 


CE : 

CR 


fore the denfity at I is proportional to CF 3 X 

x (— _LV = cf ; -- CE - CR 

VCR CE ) 


CE 




= CF 3 


ER 


CF 3 ER 
CE * CR 


CE X CR 
But becaufe CF is 


CE* 

CF 3 X 

of CE, 


is = LL 1 , = —, a conftant quantity. Therefore 


CExCR 
CF 3 . _ CF 3 
CE lS 2 CF ,_i 2 

ER AI 

the denfity of the light at I is proportional to or to 


becaufe the points R and I 
and A b. 

Farther, if the femi-aperture 
CF 


CR' bl J 
are fimilarly fituated in EC 


CE 


to —, qr as bl to AI; and this is the fimpleft mode of 


of the lens be called 
AI 

1,-is = -§•> and the denfity at I is = — 

2 obx. 

Here it is proper to obferve, that fince the point R has 
the fame fituation in the diameter EB that the point I lias 
in the diameter AD of the circle of difperfion, the circle 
defcribed on EB may be conceived as the magnified repre- 
fentation of the circle of difperfion. The point F, for in- 
ftance, reprefents the point f in the circle of difperfion,. 
which bifeifts the radius b A ; and f receives no light fron: 
any part of the lens which is nearer the centre than F, being 
illumiaated only by the light which comes through EF 
and its oppofite BF'. The fame may be faid of every other 
point. 

In like manner, the denfity of the light in f, the middle 

EF EF 

between b and A, is meafured by , which is or x. 

CF Er 

This makes the denfity at this point a proper ftandard of 
comparifon. The denfity there is to the denfity at I as r 
AI 
b I’ 

comparifon. The denfity half way from the centre of the 
circle of difperfion is to the denfity at any point I as b I 
to I A. 

Laftly, through L defcribe the common redlangular hy¬ 
perbola k L», meeting the ordinates of the former in b, L, 
and n : and draw k h parallel to EC, cutting the ordinates 
in g,f, r, &c. Then CR : CE = E l : R», and CR : CE 
—CR = E b: R n —E b, orCR: RE = Ek:rn, and b 1 
: IA = E b :r n. And thus we have a very fimple expref- 
fion of the denfity in any point of the circle of difperfion. 
Let the point be anywhere, as at I. Divide the lens in R 
as AD is divided in I, and then r n is as the denfity in I. 

Thefe two meafures were given by Newton ; the firft in 
his Treatife de Mund't Syjlemate , and the laft in his Optics ; 
but both without demonftration. 

If the hyperbola b L n be made to revolve round the axis 
CQj.it will generate a folid fpindle, which will mealhne-the 
whole quantity of light which paffes through different por¬ 
tions of the circle of difperfion. Thus the folid produced 
by the revolution cf L bf will meafure all the light which, 
occupies the outer part of the circle of difperfion lying 
without the middle of the radius. This fpace is |-ths of tilt; 
whole circle; but the quantity of light is but ^th of the 
whole. 

A ftill more fimple exprefflon of the whole quantity of 
light paffmg through different portions of the circle of chro - 
matic difperfion may now be obtained as follows : 

It has been demonftrateJ, that the denfity of the light at 
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I is as or as 5 ^". Suppofe the figure to turn round 
f b I CR 

the axis. I or R defcribe circumferences of circles ; and the 
whole light pafiing through this circumference is as the 
ciccurpference, or as the radius, afid as the denfity jointly. 

It is .therefore as 5 ^X'CR, that is, as ER. Draw any 

CR 

ftraight line E yi, cutting RN in s, and any other ordinate 
FLin»Rt. The whole light which illuminates the cir¬ 
cumference defcribqd.by I is to the whole light .which illu¬ 
minates the centre b as ER to EC, or as-Rr to Cm. In 
like manner, the whole light whiqh illuminates the circynp- 
ference defcribed by the point y in the circle of difperfion 
is ,to the whole light which illuminates the centre b, as F ^ 
tp C m. The lines C m, R S, F x, are therefore proportional 
to the whole ligjtjt which illuminates tfoe qorrefponding cir¬ 
cumferences in the circle of difperfion. Therefore the whole 
light which falls on tile circle whole radius-is b 1, will be re- 
prefented by the trapezium in CHS; and the whole light 
•which falls on the ring defcribed by I A, will be reprefented 
by the triangle EjR; and fo of apy Other portions. 

By confideritag the figure, we fee that the diftribution 
of the light is exceedingly unequal. Round the margin it has 
yo fenfible denfity; while its denfity in the very centre is 
incomparably greater than in any other point, being ex- 
prefie,<j by the afymptote of a hyperbola. Aho the circle de- 

fcrib.ed \yith the radius - . ■ - contains ^tlrs of the whole ligRt. 

Hip wonder then that the confufion caufed by the mixture 
of thefe circles af dilperfion is lefs than one fhould expedt; 
befi.des, it is evident that the njoft lively or impreffive co¬ 
lours pccupy the middle of the fpedtrum, and' aie there 
much denfer than the reft. The margin is covered with 
an ilKuninatiqn of deep red and violet, neither of which co¬ 
lours are brilliant. The margin will b,e of a d^rk clapei cor 
lour. The centre revives all the colours, but in a propor¬ 
tion of intenfity greatly different from that in the common 
prifxpajic Ipeclrurj), becaufe the radiant points L,/>, b, g, &c. 
by which it is illuminated, areatfuch differentfliftaycesfrom 
it. It will be white ; but we apprehend not a pure white, 
being greatly overcharged wi^h the middle colours. 

Thefe confiderations fhow that the coloured fringes, 
which are obferved to border very luminous objedh feen on 
a dark ground through optical inffruipents, do not proceed 
from the object-giafs of a telefcope or microfcope, but from 
an improper conftru&ion of the eye-glalfe?. The chroma¬ 
tic difperfion would produce fringes of a different colour, 
when they produce any at all, and the colours would be 
differently difpofed. But this difperfion by the objeA-glafs 
can hardly produce any fringes : its effect is a general and 
almpft uniform mixture Qf circles all over the fielcl, which, 
produces an uniform hazinefs, as if the object were viewed at 
an improper diftance, or out of its focus, as we vulgarly ex- 
prefs it. 

We may at prefent form a good guefs at the limit which 
this caufe puts to the performance of a telefcope. A point 
of a very diftant objedt is reprefented, in the picture formed 
by the objedt-glafs, by a little circle, whofe diameter is at 
leaft ylo-th of the aperture of the objedl-glafs, making a very 
full allowance for the fuperior brilliancy and denfity of the 
central light. We look at this picture with a magnifying 
eye-glafs. This magnifies the pidture of the point, If it am¬ 
plify it to a fuch a degree as to make it ap obj.edt individually 
diftinguifhable, the confufion is then fenfible. Now this 
can be computed. An objedt fpbfending one minute of a 
degree is difjinguifhed by the dulkft eye, ever! although it 
be a dark objedt on a bright groped. Let us therefore fup- 


pofe a telefcope, the objedl-glafs of which is of fix feet focal Telefeepe. 
diftance, and one inch aperture. The diameter of the cir- 
cle of chromatic difperfion will be -^th of an inch, which 
fubtepds at the centre of the objedl-glafs an angle of about 
94 feconds. This, when magnified fix times by an eye-glafs, 
would become a diftinguifhable objedt; and a telefcope of 
thi.s length would be indiftindt if it magnified more than fix 
times, if a point were thusfpread put into a fpot of uniform 
intenfity. But the fpot is much lefs intenfe about its mar¬ 
gin. It is found experimentally that ..a piece of engra¬ 
ving, having fine crofs hatches, is not fenfibly indiftindt I'M 
brought fo far from the limits of perfectly diftindt vilion, 
that this indiftindtnefe amounts to 6 ’ or 5* in breadth.— 
Therefore fuch a telefcope will be fenfibly diftindt when it 
magnifies 36 .times-; and this is very agreeable to .experience. 

We come, in .the fecond place, to the more arduous tafk 
of afeertainipg the error arifing from the fpherjcal figure of 
the furfaces employed in optical inftruments.—Suffiee it to 
fay before we begin, that although geometers have exhi¬ 
bited other forms of lenl'es which are totally exempt from 
tips error, they cannot be executed by the artift ; and we 
are therefore reftridted to the employment of fpherieal 
furfaces. 

Or all the determiaations which have been gi ven of fpheri. 
cal aberration, that by Dr Smith, in his Optics, which is 
pn improvement of the fundamental theorem of that mod 
elegant geometer Huyghens, is the moft, perfpicuous and 
palpable. Some others are more concife, and much better 
fitted for after ufe, and will therefore be employed by ns 
in the profecution ctf this article. But they do not keep in 
yiew tire optical fadls, giving the mind a picture of the pre- 
gjrpfs of the rays, which it cap contemplate and difcover amidft 
m#fly modifying pireurofiances. By ingenious fubftitutions 
of analytical fyrobols, the inveftigation is rendered expedi* 
tfpu^, concife, and. certain ; but thefe are not immediate 
fymbols of things, but of operations of the mind; objedts. 
lufticiently fubtile of themfelves, and having no need of fub- 
ftituti.ops to wake us lofe fight of the real fubjeA ; and thus 
our occupation degenerates into a procefe almoft without 
ideas. We (hall therefore fet out with Dr Smith’s funda¬ 
mental Theorem. 

I. la Refliiiions, 

Let AVB (fig. 3.) be a concave fpherieal mirror, of 
which C fe the centre, V the vertex, CV the axis, and F 
the focus of an infinitely (lender pencil of parallel rays puf¬ 
fing through the centre. L e l the ray a A, parallel to the 
axis, be refledled in AG, crofting th.e central ray CV in /• 

Let AP be the fine of the femi-aperture AV, AD its tan¬ 
gent, and CD its l'epant. 

The aberration F f from the principal focus, of central 
rays is equal to 4 of the excefs YJP of the fecant above the 
radius, or very near equal tp 4 of VP, the verfed fine of the. 
fenp-apetture. 

For becaufe AD is perpendicular to CA, the points C, 

A, D, are in a circle, of which CD is the diameter ; and 
becaufe A f is equal to C/1 by reafon of the equality of 
the angles f AC,/CA, and CA a, / is the centre of the 
circle through C, A, D, and/D is = -i CD. But FC is 
= 4 CV. Therefore F/ is 4 of VD. 

But becaufe DV : VP = DC : VC, and DC is very little 
greater than VC when the aperture AB is moderate, DV 
is very little greater than VP, and F/is very nearly equal 
to 4 of VP. 

AV 1 

Cor. 1. The longitudinal aberration is zs — -, for 

4»CV 

PV is very nearly = —— 

2 vV' 

Cor. -i. 
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Cor. 

FG 


A 

The lateral aberration FG is 


[ 343 ] 


TEL 


For 


F/- AP 
fo, e FG = fl 


: P f = 

x cV 


A V 3 

zLv* 

CV neatly, and there- 


AV : J 

J AV3 _ 

2 CV* 

2. In Refractions. 

Let AVB (ng. 4. A or B) be a fpherical furface fepa- 
rating two refradling fubflattces, C the centre, V the vertex, 
AV the femi aperture, AP its fine, PV its verfed fine, and 
F the focus of parallel rays infinitely near to the axis. Let 
the extreme ray a A, parallel to the axis, be refradted into 
AG, eroding CF in f which is therefore the focus of ex¬ 
treme parallel rays. 

The re Wangle of the fne of incidence, by the difference of the 
fines of incidence and ref radian, is to the fqvare of the fine of re- 
fraction, as the verfed fine of the femi aperture is to the longitudi¬ 
nal abberration of the extreme rays. 

Call the fine of incidence i, the fine of refraction r, and 
their difference d. 

Join CA, and about the centre f deferibe the arch AD. 

The angle ACV is equal to the angle of incidence, and 
CA f is the angle of refradtion. Then, fmee the fine of 
incidence is to the fine of refradtion as VF to CF, or as 
A/to C f, that is, as D/ to Cf, we have 
CF:FV = C/:/D 
CF:CV = C/:CD 
CF— Cf: CV—CD = CF : CV 
F/: VD = CF : CV, = r : d. 

AP* __ AP* ngarl ^ and pD _ AP* 


by converfion 
altern. conver. 
or 


Now PV = 
AP 


CP+CV 

, AP* 
nearly, zz 


2CV 
nearly. 


Therefore 


2/V ' zFV 

= F V : CV, and DV : PV = CF : FV nearly, 
we had above F f : VD = r : d ; 

and now - VD : PV = CF : FV, = : i ; 

therefore - F f: PV =. r 1 : d i, 

r * x PV. E. D. 


/F+/V 

PV : PD 


and ¥ f — — 

a i 


Cor. 1 
AP 


sFV 

Cor. 


el i 

becaufe PV : 


2CV 

AP* 


r 

7 * 


early, and 


___ d = FV 

2CV 

2. Becaufe/P : PA = Ff: FG 

FG nearly. 


CV. 


In general, the longitudinal nbei rations from the focus Tekfcopj, 
of central parallel rays are as the l'qitaies of the apertures 
diredtly, and as the focal dillances inverfely ; and the lateral 
aberrations are as the cubes of the apertures direflly, and 
the fquares of the focal dillances inverfely ; and the angular 
aberrations are as the cubes ot the aperture diredtly, and 
the cubes of the focal dillances inveiltly. 

The reader mull have obferved, that to funplify the in- 
veftigation, fome fmall errors are admitted. FV and PD are 
not in the exadl proportion that we affumed them, nor is 
D f equal to FV. But in the fmall apertures which fuf- 
fice for optical inftruments, tliefe errors may be difre- 
garded. 

This fpherical aberration produces an indiftindtnefs of vi* 
fion, in the fame manner as the chromatic aberration does, 
viz. by fpreuding out every mathematical point of the ob¬ 
ject into a little fpot in its pidture'; which fpots, by mixing 
with each other, confufe the whole. We mufi now deter¬ 
mine the diameter of the circle of diffufion, as we did in thd 
cafe of chrom -tic difperfion. 

Let a ray fi a (fig. 5.) be refradted on the other fide of Plate 
the axis, into a. H 9, cutting Ay G in H, and draw the Dill, 
perpendicular EH. Call AY a, « V «, V f (or VF, or 
V 4, which in this comparifon may be taken as equal) = f, 

Ff=b, arid / Ezrfx. 

AV* : * V* = Fy: F 9 (already demortltrated) and F 4 
(or/ 4) = b --1 , - --, 


~ -~b, and F f - 


F 4, 
b 


— —y X a*—« *, =r — x X a -p a X a 


= yE : EH, or f: a z= x 
EH : E 4, or a :f = 


a x 

’’T ’ 

a sc 


f 


r. AlfoPy:FA 
— EH. And Fn : P 9 zr 
=z E 4. Therefore y 4 z= 


+ 


a 4 - 

x, z= —■—, 


The aberration will be different according as the refrac¬ 
tion is made towards or from the perpendicular ; that is, ac¬ 
cording as r is lefs or greater than i. They are in the ra- 
r * i * 

tio of — ; to —, or of r 3 to i 3 . The abberration thfere- 
d i cl r 

fore is always much diminilhed when the refradtion is made 
Irom a rare into a denfe medium. The proportion of the 
fines for air and glafs is nearly that of 3 to 2. When the 
light is refradted into the glafs, the aberration is nearly 4 
of PV ; and when the light paffes out of glafs into air, it is 
about \ of PV. 

r 1 .AP 1 

Fy = X - nearly, and it is alfo — — X 


X a-f-ct. 

= 4x 

a 


Therefore - x ci-f*~ 

a 

b 


a — a, and x ~ ■ 


X « 


is the 


X 


caie, we 
:*, and a; 


or FV : -AV = Ff 

we have FG, the lateral aberration, z= Fy X fLl , = l_ aperture, 


— X <*+« X a — a, and. 

a x _ 

(a — «). Therefore x isgreatefi when a X a — « is grea‘- 
eft ; that is, when a 22 ’ a. Therefore ELI is greateit whin 
P n is equal to the half of AP. When this 

have at fne fame time Ax«(a — «)= — 

= hi, or EH — i FG. That is, the diameter of the circ'e 
of aberration through which the whole of the refradled light 
mull pafs, is 4 of the diameter of the circle of aberration at 
the focus of parallel central rays. In the chromatic aber¬ 
ration it was i ; fo that hr this refpedt the fpherical'aber¬ 
ration does not create lb great confufion as the cluornanc. 

We are now able to compare them, fince we have now 
the meafure of both the circles of aberration. 

It has not been found poffible to give more than four 
inches of aperture to an ofcjedt glafs of 100 feet focal di- 
ftanee, fo as to preferve fufiicient diftindtnefs. If we com¬ 
pute the diameter of the circle EH correfponding to this 


, AV 5 
2 FV r 

Cut 


r 

= r* x 


AV * 
2CV*' 


AV 

FV 5 


3. Becaufe the angle F'Ayis proportional to very 

near 1 /, we have the angular aberration FAy=L. x 

A V 5 _ r* v AV 3 
TFV 3 i 1 2CV 


we fiiall find it not much to exceed-of an 

S2C,COO 

inch. If we reftridt the circle of cl romatic diiperfion to 
-j-fo of the aperture, which is hardly the filth part of the 

whole difperfion in if, it is of an inch, and is about 

62J 


1900 times greater than the other. 

The circle of fpherical abberration of a plane-convex 
lens, with the plane fide next the diliant objedl, is equal to 
the circle of chromatic difperfion when the l’emi-aperture is 

about 
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[ 


Tc.kicope. about 


* 5 ° 


For we faw formerly that EH is \ of FG, and 

1 A pj ADJ 

that FG is = *— ——- v » and therefore EG= — X r-r-p^T- 
l 1 zAL“ * 8AC 


This being made 


gives 


AP 


= 7 


8 / 1 A C 


AP 

55 * ° ^ 55 r % 

AC 

which is nearly , and correfponds to an aperture of 30° 

4 

diameter, if r be to i as 3 to 2. 

Sir Ifaac Newton was therefore well entitled to fay, that 
it was quite needlefs to attempt figures which fhould have 
lefs aberration than fpherical ones, while the confufion pro¬ 
duced by the chromatic difperfion remained uncorredted. 
Since the indiftindtnefs is as the fquares of the diameters of 
the circles of aberration, the difproportion is quite beyond 
our imagination, even when Newton has made fuch a liberal 
allowance to the chromatic difperfion. But it muft be ac¬ 
knowledged, that he has not attended to the diftribution of 
the light in the circle of fpherical aberration, and has ha- 
ftily fuppofed it to be like the diftribution of the coloured 
light, indefinitely rare in the margin, and denfer in the 
centre. 

We are indebted to Father Bofcovich for the elegant de¬ 
termination of this diftribution, which we have given in the 
article Optics. . From this it appears, that the light in the 
margin of the circle of fpherical aberration, inltead of be¬ 
ing incomparably rarer than in the fpaces between it and 
the centre, is incomparably denfer. The indiftindtnefs 
therefore produced by the interfedtion of thefe luminous 
circumferences is vaftly great, and increafes the whole in¬ 
diftindtnefs exceedingly. By a grofs calculation which we 
made, it appears to be increafed at leaft 500 times. The 
proportional indiftindtnefs therefore, inftead of being 1900 1 

to 1, is only I222-, or nearly 7220 to 1 ; a proportion ftill 
500 

fufficently great to warrant Newton’s preference of the re¬ 
fledting telefcope of his invention. And we may now ob- 
ferve, that the refledting telefcope has even a great advaii- 
tage over a refradting one of the fame focal diftance with 
refpedt to its fpherical aberration : For we have feen ( Cor. 

^ This for a plano¬ 


2.) that the lateral aberration is — 

i 1 

AV 3 


convex glafs is nearly 2 

0 1 4 zCV 


2CV 

And the diameter of the 


circle of aberration is one-fourth of this, or 


% X 
16 


AV 3 
2CV 1 ' 

In like manner, the lateral aberration of a concave mirror 
AV 3 

is — ; and the diameter of the circle of difperfion is 
2CW r 

AV 3 


, and therefore if the furfaces were portions of the 
8CV r 

fame fphere, the diameter of the circle of aberration of re- 
fradted rays would be to that of the circle of aberration of 
reflefted rays as -$ z to or as 9 to 4. But when the re- 
fradting and refledting furfaces, in the pofition here confi- 
dered, have the fame focal diftance, the radius of the refrac- 
ting furface is four times that of die refledting furface. The 
proportion of the diameters of the circles of fpherical aber¬ 
ration is that of 9 x 4 1 to 4, or of 144 to 4, or 36 to 1. 
The diftinctnefs therefore of the refledtor is 36 X 36, or 
1296 times greater than that of a plano-convex lens (pla¬ 
ced with the plane fide next the diftant objedt) of the fame 
breadth and focal diftance, and will therefore admit of a 
much greater magnifying power. This comparifon is in¬ 
deed made in circumftances moll favourable to the refledtor, 
becaufe this is the very worft pofition of a plano-convex 
lens. But we have not as yet learned the aberration in any 

2 
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other pofition. In another pofition the refradtion and TAfcopc. 
confequent aberration of both furfaces are complicated. w y *'**”' 
Before we proceed to the confideratioa of this very diffi¬ 
cult fubjedt, we may deduce’ from what has been already 
demonftrated feveral general rules and maxims in the con- 
ftrudtion of telefcopes, which will explain (to fuch readers 
as do not wiih to epter more deeply into the fubjedt), and 
juftify the pioportion which long pradtice of the belt artifts 
has fandtioned. 

Indiftindtnefs proceeds from the commixture of the cir¬ 
cles of aberration on the retina of the eye: For any one 
fenfible point of the retina, being the centre of a circle of 
aberration, will at once be affedted by the admixture of the 
rays of as many different pencils of light as there are fen¬ 
fible points in the area of that circle, and will convey to the 
mind a mixed fenfation of as many vifible points of the ob¬ 
jedt. This number will be as the area of the circle of aber¬ 
rations, whatever be the fize of a fenfible point of the re¬ 
tina. Now in vifion with telefcopes, the diameter of the 
circle of aberration on the retina is as the apparent magni¬ 
tude of the diameter of the correfponding circle in the fo¬ 
cus of the eye-glafs ; that is, as the angle fubtended by this 
diameter at the centre of the eye-glafs ; that is, as the dia¬ 
meter itfelf diredtly, and as the focal diftance of the eye- 
glafs inverfely. And the area of that circle on the retina 
is as the area of the circle in the focus of the eye-glafs di¬ 
redtly, and as the fquare of the focal diftance of the eye- 
glafs inverfely. And this is the meafure of the apparent 
indiftin&nefs. 

Cor. In all forts of telefcopes, and alfo in compound mi- 
crofcopes, an objedt is feen equally diftindt when the focal 
diftance of the eye-glaffes are proportional to the diame¬ 
ters of the circles of aberration in the focus of the objedt- 
glafs. 

Here we do not confider the trifling alteration which 
well conftrudted eye-glaffes may add to the indiftindtnefs of 
the firft image. 

In refradting telefcopes, the apparent indiftindtnefs is as 
the area of the objedt-glafs diredtly, and as the fquare of the 
focal diftance of the. eye-glafs inverfely. For it has been 
fhown, that the area of the circle of difperfion is as the area 
of the objedt-glafs. and that the fpherical aberration is in- 
figni Scant when compared with this. 

Therefore, to make refledting telefcopes equally diftindt, 
the diameter of the objedt-glafs muft be proportional to the 
focal diftance of the eye-glafs. 

But in refledting telefcopes, the indiftindtnefs is as the 
fixth power of the aperture of the objedt-glafs diredtly, and 
as the fourth power of the focal diftance of the objedt-glafs 
and fquare of the focal diftance of the eye-glafs inverfely. 

This is evident from the dimenfions of the circle of aberration, 

A V 3 

which was found proportional to 


CV l 

Therefore, to have them equally diftindt, the cubes of 
the apertures muft be proportional to the fquares of the fo¬ 
cal diftance multiplied by the focal diftance of the eye- 
glafs. 

By thefe rules, and a ftandard telefcope of approved 
goodnefs, an artift can always proportion the parts of any 
inftrument he wifhes to conftrudt. Mr Huyghens made 
one, of which the objedt-glafs had 30 feet focal diftance and 
three inches diameter. The eye-glafs had 3,3 inches focal 
diftance. And its performance was found fuperior to any 
which he had feen ; nor did this appear owing to any chance 
goodnefs of the objedt-glafs, becaufe he found others equally 
good which were conftrudted on fimilar proportions. This 
has therefore been adopted as a ftandard. 

It does not at firft appear how there can be any difficul¬ 
ty 
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ty in this matter, becaufe we can always diminifli the aper- Now fig. 5. C reprefents the contrivance for deftroying Tclcfcope. 
tute of the objefl-gfafs, or fpeculum till the circle of aberra- the colour produced at F, the principal focus of the con- 
tion is as fmall as we pleafe. But by diminilhing this aper- vex lens V, of crown glafs, by means of the contrary refrac¬ 
ture, we diminifh the light in the duplicate ratio of the tion of the concave lens v of flint glafs. The incident pa- 
aperture. Whatever be the aperture, the brightnefs is di- rallel rays are made to converge to F by the firft lens. This 
minifhed by the magnifying power, which fpreads the light convergence is diminifhed, but not entirely deftroyed, by 
over a greater furface in the bottom of the eye. The ap- the concave lens v, and the focus is formed in F. F and 
parent brightnefs mull be as the fquare of the aperture of F' therefore are conjugate foci of the concave lens. If F 
the telefcope direflly, and the fquare of the amplification of be the focus of V for central rays, the marginal rays will 
the diameter of an objefl: inverfely. Objects therefore will be collefled at fome point f nearer to the lens. If F be 
be feen equally bright if the apertures of the telefcopes be now confidered as the focus of light incident on the centre 
as the focal diftances of the objeCt-glaffes direflly, and the of v, and F' be the conjugate focus, the marginal ray p F 
focal diftances of the fingle eye-glafs (or eye-glafs equiva- would be refrafled to fome point /' lying btyond F'. 
lent to the eye piece) inverfely. Therefore, to have tele- Therefore the marginal ray p f may be refrafled to F', if 
fcopes equally diftinfl and equally bright, we mud combine the aberration of the concave be properly adjufted to that 
thefe proportions with the former. It is needlefs to go far- of the convex. 

ther into this fubjefl, becaufe the conftruCtion of refrafling This brings us to the moft difficult part of our fubjefl, 
telefcopes has been fo materially changed by the correction the compounded aberrations of different furfaces. Our li- 
of the chromatic aberration, that there can hardly be given mits will not give us room for treating this in the lame ele- 
any proportion between the objefl-glafs and eye-glalfes. memary and perfpicuous manner that we employed for a 
Every thing now depends on the degree in which we can fingle furface. We mud try to do it in a compendious 
corredt the aberrations of the objeA-glafs. We have been way, which will admit at once the different furfaces and the 
able fo far to diminifh the chromatic aherration, that we can different refractive powers of different fubftances. This 
give very great apertures without its becoming feufible. But mull naturally render the procefs more complicated; but 
this is attended with fo great an increafe of the aberration we hope to treat the fubjeCt in a way eafily comprehended 
of figure, that this laft becomes a fenfible quality. A lens by any perfon moderately acquainted with common algebra ; 
which has 30° for its femi-aperture, has a circle of aberra- and we truft that our attempt will be favourably received 
tion equal to its chromatic aberration. Fortunately we can by an indulgent public, as it is (as far as we know) the on- 
derive from the very method of contrary refractions, which ly differtation in oui language on the conftruCtion of achro- 
we employ for removing the chromatic aberration, a correc- made inftrumentS. We cannot but exprefs our furpTife at 
tion of the other. We are indebted for this contrivance this indifference about an invention which has done fo much 
alfo to the illuftrious Newton. honour to Britain, and which now conflitutes a very lu- 

We call this Newton’s contrivance, becaufe he was the crative branch of its manufacture. Its artifts infinitely 
firft who propofed a conftruCtion of an objefl-glafs in which furpafs all the performances of foreigners in this branch, 
the aberration was corrected by the contrary aberrations of and fupply the markets of Europe without any competition ; 
glafs and water. ' yet it is from the writings on the continent that they de- 

Huyghens had indeed fiippofed, that our all-wife Creator rive their fcientific inftruCtion, and particularly from the 
had employed in the eyes of animals many refraflions in diflertations of Clairaut, who has wonderfully Amplified the 
place of one, in order to make the vifion more diftinft ; and analyfis of optical propofidons. We fhall freely borrow' 
the invidious detractors from Newton’s fame have catcbed from him, and from the writings of Abbe Bofcovich, who 
at this vague conjecture as an indication of his knowledge has confiderably improved the firft views of Clairaut. We 
of the poffibility of deftroying the aberration of figure by recommend the originals to the curious reader. Clairaut’s 
contrary refraflions. But this is very ill-founded. Huy- differtations are to be found in the Memoirs of the Acade- 
ghens has acquired fufficient reputation by his theory of my of Paris, 1756, &c. ; thofe of Bofcovich in the Memoirs 
aberrations. The feope of his writing in the palfage allu- of the Academy of Bologna, and in his five volumes of Opvf- 
ded to, is to {how that, by dividing any intended refraction cula, publilhed at Baffano in 1785. To thefe may be add- 
into parts, and producing a certain convergence to or di- ed D’Alembert and Euler. The only thing in our lan- 
vergence from the axis of an optical inftrument by means guage is the tranllation of a very inpeifefl work by Schatr- 
of two or three lenfes inftead of one, we diminifh the fer. 


aberrations four or nine times. This conjecture about the 
eye was therefore in the natural train of his thoughts. But 
he did not think of deftroying the aberration altogether 
by oppofite refraflions. Newton, in 1669, fays, that op¬ 
ticians need not trouble themfelves about giving figures to 
their glaffes other than fpherical. IF this figure were all the 
obftacle to the improvement of telefcopes, he could (how 
them a conftruCtion of an objefl-glafs having fpherical fur¬ 
faces where the aberration is deftroyed ; and accordingly 
gives the conftruCtion of one compofed of glafs and water, in 
which this is done completely by means of contrary refrac¬ 
tions. 

The general principle is this : When the radiant point 
R (fig- 5- ®)» or focus of incident rays, and its conjugate 
focus F of refrafled central rays, are on oppofite fides of 
the refrafling furface or lens V, the conjugate focus f of 
marginal rays is nearer to R than F is. But when the fo¬ 
cus of incident rays R' lies on the fame fide with its conju¬ 
gate focus F' for central rays, R'f is greater than II' F'. 

Von. XVIII. 


Lemma I. In the right-angled triangle MXS (fig. 6), 
of which one fide MX is very fmall in comparilon of 
either of the others; the excefs of the hypothenufe MS, 

MX' 

above the fide XS, is very nearly equal to —— or to 

2MS 

MX* 

--— ■ • For if about the centre S, with the radius SM, we 
2 XS 

deferibe the femicircle AMO, we have AX X XO = MX*. 
Now AX= MS — SX, and XO, is nearly equal to 2MS 
or 2XS; on the other hand, MS is nearly equal to 

XS and in like manner MG is nearly equal to 

2 XS 

-J- XG, and MH is nearly equal to Hcl—XH. 
2XG 2XII 

Prop. I. Let the ray m M, incident on the fpherical fur- 
face AM, converge to G ; that is, let G be the focus of 

X x :.;c ; - 
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Tckfcpp;^ incident rays. It is required to find the focus F of refrac- 
^ ted rays ? 


T E L 


more fimply, by expanding k, and it becomes l =: - — ~ rdofl - 0 P t - 
j <? a m a 

Let m esprefs the ratio of the fine of incidence and re---, 

fraction ; that is, let m be to i as the fine of incidence to ™ r . r i . . . , i . . , 

the fine of refraction in the fubftance of the fphere. Now P ut th,s vallle of ~ in P lace cf the “ ,n the analo 2 ? 

, Then - MG- : GS = fin. MSH : fin. SMG, employed above. The firft term of the analogy becomes 


and - mil— fin. SMG : fin. SMH; 

therefore m y MG : GS — fin. MSH : fin. SMH. 

Now 3 , MSH : S, SMH == MH : HS. Therefore, finally, 
m. MG : GS = MH : HS. 


• +1_ 

2 a 2 a 

ke' 

-- : x a zz m r 

2 m 


Jg g • Jz c* 

—, or *-. The analogy now becomes 

2m 2m 


r k e' 


lark. Hence we obtain the 

i , mi ae' , 

- mr a -f- - — a rkx 


Now let MS, the radius of the refradting furface,. be l !near equation m rx — 
called a. Let AG, the diftance of the focus of incident 2 ' 2 

rays from the furface, be called r.. And let AH, the focal arke' c ... c „ , , 

diftance of refradted rays, be called *. Laftly, let the fine ~ —- ? from wh > ch we finally deduce 
MX of the femi-aperture be called e. Obferve, too, that a, j _ ark'e' 

r, x, are to be confidered as pofitiye quantities, when AS, mra t make 

AG, AH, lie from the furface in the diredtion in which the x — ~~ ^ r /, i ^ .1 

light is fuppofed to move. If therefore the refradting fur- We Amplify this greatly by attending to the ele- 
face be concave, that is, having the centre on that nde irofti 

which the light comes ; or if the incident rays are divergent, mentarf theorem in fluxions, that the fraction - differs 
or the refradted rays are divergent; then a, r, x, are nega- y + y 

live quantities. . x . yx _ x\ 

. _ e ■ from the fraction—by the quantity 1 ; this being the 

It is plain that HS = x — a;GS=r— a •, alfo AX =— y y' 

fluxion of —. Therefore r; JL ULHi.lL. Now 


nearly. HX =r a — —. GX = r 
2a 


■ e —. Now add to 
2 a 


y y +y y y’ 

HX and to GX their differences from MH and MG, the preceding formula is nearly in this fituation. It may 

e . . . . ari'e’ \ 

which (by the Lemma) are —and—. We get MH = . mra (— -rmake ’— ) 

lx 2r be written thus; ________. , 

e ‘ e* f ’ e * _ , n. m r •— ark — m k e' 

x — --h — » anc * MG ~r — — + —. In order to lhor- the laft terms of the numerator and denominator aie very 

7. fl. 7.V 2f* . .. ... ■ * 


, when 


J T frnall in comparifon with the firft, and may be confidered as 

ten our notation, make k = -— This will make MG the x and }, while mra is the x, 2nd. mr— ark is the y . 

, , a Treating it in this way, it may be ftated thus: 

— r --—. / ark'e* 


mra 


Now fubftitute thefe values in the final analogy at the top 
of this column, viz. MH : HS = m. MG : GS ; it becomes 


•k 


+ 


( mra — ( mr—ark ){\mkae' -I—^ 


r* («2— uk) ■ 


e t e 

- -j- — : x 

2 a 2x 

becaufe k — - — 


mr 


m k 1 


mra 


it — a (or ark), or *~ >-(*—**) 


+ 


( mra)mk — ( mr—ark ) ( mka-\ -) 

_:__ m J Ls * 


and a r k — r — a. Now multiply 


The firft term 


r (m — a k) 


r ' (m •— a k j ‘ 
m a 

or - 


X 4 e* 

, is evidently = <f. 


m r 


m — ak' 

the extreme and mean terms of this analogy. It is evident t J le P° ca ^ diftance cf an infini ely {lender pencil. Therefore 
that it muft give us an equation which will give us a value the aberration is expreffed by the fecond term, which we 
of x or AH, the quantity fought. mu J endeavour to1 Amplify. 

_ . , ., , -, Ir we now perform the multiplications indicated by — 

But this equation is quadratic. We may avoid the lolu- ark'X 

tion by an approximation which is fufticiently accurate, by (m r — a r k) X («irz— ———\, it is plain that — 

fubftituting for x in the fradtion — (which is very fmall in X m k a deftroys the firft term m r ay. mk of the numerator 

2x of our fmall fradtion, and there remains of this numerator 

all cafes of optical mftruments),an approximate value very ea- _ a'r'P\ 

fily obtained, and very near the truth. This is the focal di- («i a'r k —a r‘ k* -— — J t e , which is equal to m a 

ftance of an infinitely flender pencil of rays converging to . t , t ,• ” 

G. 'Phis we know by the common optical theorem to ( 1 —- r ---j- --]{<*. 

amr ' . . \ m m*a nfi J 

. Let this be called <p; if we fubftitute The denominator was r* (m — ak)', and the fradtion 

’■ , ' m ‘ a’ / k* k' , k s \ 1 , , • 1 . 

now becomes-- -p- (--j-) -%e', which is 

(m — a k ) 1 \m r m~a ?u 3 / 

evidently = <?' (- ---J- —) — . 

1 \mr m'a m l f 2 


be 


1 r : 


I in place of - — this value of <p becomes =s 


a r m — a 

This gives us, by the by, an eafily remembered expref- 


Now rec< lledl that 


fion (and beautifully fim. le) of the refradted focus of an f. — L _ L Therefore L = —(- _= — _ 

infinitely flender pencil, correfpondiug to any diftance r of a r' m' m' \a r) m a in'r 

the radiant point. For fince $ =r— — , — muft be =; Therefore, inftead of— -—, write LlL. — and we get 

m—ak <p „ m 3 a m* < m*r 


m 


-—a k 


am 


m 

a m 


a k 
■ ■ > 
a m 


i 

a 


m 


. We may even exprefs it the fraction 



P 

k' k'\e' , 

(P 

jnP 

I — —— - 

- — _ if- 

(— 

2 

\m* 

VI * 

nt r mrj z 

\m 

m i 


m 
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m I s . 

a + 

m i r 

and finally to 

Therefore the focal difiance of refradted rays is x zz <p 

m l \ r ) 2 

This confifts of two parts. The firft <p is the focal di- 
fiance of an infinitely {lender pencil of central rays, and the 

other — 9* VL . --- (b ' — — -) -- is the aberration arifing 

m l \ r / 2 

from the fpherical figure of the refradting furface. 

Our formula has thus at lad put on a very limple form, 
and is vaftly preferable to Dr Smith’s for pradtice. 

This aberration is evidently proportional to the fquare of 
the femi-aperture, and to the fquare of the diftance 9 : but, 
in order to obtain this fimplicity, feveral quantities were ne- 

gi 

gledted. The affumption of the equality of AX to — is 
° 2 a 

the firft fource of error. A much more accurate value of it 


would have been 


la e* 


for it is really = 


2 a —AX 


If 


for AX we fubftitute its approximated value —, we fhould 

2 a 


have AX — 


2 a e 


To have ufed this va- 


ia- 


.!_ 4 a — e 


Iwe would not have much complicated the calculus; but it 
did not occur to us till we had finifhed the inveftigation, 
and it would have required the whole to be changed. The 
operation in page 346. col. 2. par. 2. is another fource of 
error. But thefe errors are very inconfiderable when the 
aperture is moderate. They increafe for the moll part with 
an increafe of aperture, but not in the proportion of any 
regular fundtion of it ; fo that we cannot improve the for¬ 
mula by any manageable procefs, and muft be contented 
with it. The errors are precifely the fame with thofe of 
Dr Smith’s theorem, and indeed with thofe of any that we 
have feen, which are not vaftly more complicated. 

As this is to be frequently combined with fubfequent 
operations, we fhorten the expreffion by putting 9 for 
m h 


We have the angle CM^ to HM h as m to 1 Telcfcope> 

Now G g \ G i = AG : A M, 

and G i : h k zz n • AG : HA, 

and b k : Ub zz MA : AH : 

therefore G" : H h — m •AG 1 : AH 1 . 

The ealiefi and moft perfpicuous method for obtaining 
the aberration of rays twice refradted, will be to confider 
the firft refradtion as not having any aberration, and deter¬ 
mine the aberration of the fecond refradtion. Then con¬ 
ceive the focus of the firft refradtion as fhifted by the aber¬ 
ration. This will produce a change in the focal diftance of 
the fecond refradtion, which may be determined by this 
Lemma. 

Prop. II. Let AM, BN (fig. 7.) be two fpherical fur- 
faces, including a refradting fubftance, and having their 
centres C and c in the line AG. Let the ray a A pafs 
through the centres, which it will do without refradtion. 

Let another ray m M, tending to G, be refradted by the 
firft furface into MH, cutting the fecond furface in N, 
where it is farther refradted into NI. It is required to de¬ 
termine the focal diftance BI ? 

It is plain that the fine of incidence on the fecond fur¬ 
face is to the fine of refradtion into the furrounding air as 
1 to m. Alfo BI may be determined in relation to BH, 

by means of BH, N.v, B c, and —, in the fame way that 

m 

AH was determined in relation to AG, by meaps of AG, 

MX, AC, and in. ' ■ 

Let the radius of the fecond furface be b, and let e ftill 
exprefs the femi-aperture, (becaufe it hardly differs from N.v). 

Alfo let a be the thicknefs of the lens. Then obferve, that 
the focal diftance of the rays refradted by the firft furface, 
(negledting the thicknefs of the lens and the aberration of 
the firft. furface, is the diftance of the radiant point for the 
fecond refradtion, or is the focal diftance of rays incident on 
the fecond furface. In place of r therefore we muft take 9 ; 

and as we made k zz — — —, in order to abbreviate the cal¬ 


culus, let us now make l = - — i.; and make - ~ — — 

09 J ° 

Ilk 

as we made _ ==-- Laftly, in place of 8 =: 

<? a m m 




_ tn — i 
3 


- ——) — . Then <j>* 0 will exprefs the aberra- ma ke 8 7 =— A m* (P — !L )C 

r .i r n r / *. , ...i- . c \ r ' 2 V s ' \ 2 


tion of the firft refradtion from the focal diftance of an infi 
nitely {lender pencil; and now the focal diftance of retradted 
rays is fzz 9 — 9 1 9 . 

If the incident rays are parallel, r becomes infinite, and 




-P 


But in this cafe l becomes = —, and 

a 


a 


vi a 

1 

~ 


-I, and 9 zz J"— ., and <?* 9 becomes 


X —, = 
2 


(m —i ) 1 m i 

This is the aberration of ex- 


2 (>«—1J rna 
treme parallel rays. 

We muft now add the refradtion of another furface. 

Lemma 2. If the focal diftance AG be changed by a 
fmall quantity G”', the focal diftance AH will, alfo be 
changed by a fmall quantity H h, and we {hall have 
m • AG 1 : AH 1 : H k. 

Draw M g, M h, and the perpendiculars G i. Iff L Then, 
becaufe the fines of the angles of incidence are in a conftant 
ratio to the lines of the angles of refradtion, and the incre¬ 
ments of thefe fmall angles are proportional to the increments 
of the fines, tbele increments of the angles ate in the fame 
conftant ratio. Therefore, 


Thus we have got an expreffion fimilar to the other ; and 
the focal diftance BI, after two refradtions, becomes BI = 

f-r 

But this is on the fuppofition that BH is equal to 9, 
whereas it is really $ — 9 — *. This muft occafion a change 

in the value juft now obtained cf BI. The fource of the 

1 ft, 


change is twofold, 
muft put - 


Becaufe, in the value —_i, we 

b $ 

and becaufe we muft do the 


fame in the fradtion 


- <p ‘ 0 ■ 

,n % /» 


In the fecond place, when the 


value of BIff is dimir.illied by the quantity <?’ 9 -f- «, BI will 
fuffer a change in the proportion determined by the 2d Lem¬ 
ma. The firft difference may lately be negledted, becaufe 

the value of 9 is very fmall, by reafon of the coefficient ~ be- 

2 

ing very fmall, and alfo becaufe the variation bears a wry 
fmall ratio to the quantity itfelf, when the true value of 9. 

X x 2 differs 
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l elefcope. differs but little from that of the quantity for which it is 
employed. The chief change in BI is that which is deter¬ 
mined by the lemma. Therefore take from BI the varia- 

which is very nearly = 


But, to proceed with our inveftigation, recoil eft that we Tekfcsp* 
l /«, mP\e z . m — l tP 


had 6 




tion of BH, multiplied by — 

’ 1 BH 1 


The product of this multiplication is mf 1 8 + — 


i 1 \p z 

-)—. And 8'was = 

r / z 


(&* — -—. Therefore m 6 = —- —(- 

\ r ) 2 m \i 

/ 3 +^ 1 V:. There- 


m — 1 


/ 


<p- ■ 

This being taken from /, leaves us for the value of BI 

— fiULt—f 1 - ( m 8 + S'). 


fore tn 8 4- 8', the aberration (neglefting the thicknefs of 
the lens) is/’ 


TK ‘— 1 tk 5 


1 (P P 


■r + 


'JlYl 

9 


In this value / is the focal diltance of an infinitely {lender 
pencil of rays twice refracted by a lens having no thicknefs, 

-» ■*— is the Ihortening occafioned by the thicknefs, and 


9 


f 1 ( m 8 4- 8') is the effedfc of the two aberrations arifing 
from the aperture. 

It will be convenient, for feveral collateral purpofes, 
to exterminate from thele formula the quantities L, /, and 9. 

For this, purpofe make i. m — — L. We have already k = 
nab 

I_I;andI = i-i.+ J- 5 andI = i~I,=i-i + 
a r <$ a, ma mr b <p b a 

JL- - . Now for 1 — — write — and we get / — 

ma mr b a n 

7 -L — £. Therefore — ~ — 

taa mr n f b 

Prop. II.) becomes s= £ —1 + 1 + -,= -+- f 
barn nr* 

+ -. 1 
n « r 


If we now write for k, /, and 4, their values as determi¬ 
ned above, performing all the neoeffary multiplications, and 
arrange the terms in fuch a manner as to collect in one fum 
the coefficients of <2, n, and r, we fhad find 4 terms for the 
value of m 8, and to for the value of 8'. The 4 are deftroy- 
ed by as many with contrary figns in the value of 0', and 
there remain 6 terms to exprefs the value of m 9 +8', which 
we (hall exprefs by one fymbol 9 ; and the equation ftands 
thus : 


•(? 


2»P + m w-j-2 , 3w*+»/ 4OT+4 


arn 


3ot+2\ 
r‘s / 


get 

• ml (by conftruCtion, 


The focal diftanee therefore of rays twice refra&ed, rec¬ 
koned from the laft furface,. or BI, corrected for aberration. 


and for the thicknefs of the lens, is/-/. 


/* ?» con- 


347 - 


filling of three parts, viz./, the focal diftanee of central rays; 
5 , the correction for the thicknefs of the lens; and 


m — 1 


This laft value of- (the reciprocal of the focus of a {len¬ 


der pencil twice retraced), viz. 


r 

as a 


is the fimpleft 
fubftitute for 


that can be imagined, and makes 

--— ; a moil ufeful fymbol, as we {hall frequently find in 

a> b 

the fequel. It alfo gives a very fimple expreffion of the fo¬ 
cal diftanee of parallel rays, which we may call the princi¬ 
pal focal diftanee of the lens, and diftinguifti it in future by 

/ + i- becomes — 


the fymbol/; for the expreffion - r: --i 

/ n r 

— _L when the incident light is parallel. And this- gives 


us another very firoplc and ufeful meafure. of// for be¬ 


comes = - + i. Thefe equations - zzll 
p r f 


vi- 


1 ,1 1 . t 

-y and — — -f* 


/ 

1 1 
"»— 
r / 


deferve therefore to be made very 


n J 

familiar to the mind 

Wfe may alfo take notice of another property of n . It 
is half the radius of an ifofoeles lens, which is. equivalent 
to the lens whofe radii aie a and b: for fuppofe the lens- t h en) . 


q, the aberration. 

The formula in the 2d par. of this col. appears very com¬ 
plex, but is of very eaiy management, requiring only the pre¬ 
paration of the fimple numbers which form the numerators 
of the fractions included in the parenthefis. When the in¬ 
cident rays are parallel, the terms vanifla whi-ch have r in the 
denominator, fo that only the three firft terms are uied. 

We might here point out the cafes which reduce the aber¬ 
ration expreffed in the formula laft referred to, to nothing; but 
as they can fearcely occur in the ohjedt-glafs of a telelcope, we 
omit it for the prefent, and proceed to the combination of 
two or more lenfes. 

Lemma 3. If AG be changed by a fmall quantity G^, BI 
fuffers a change I i, and G^ : I i = AG 1 : BI\ For it is 
well known that the fmall angles GM£ and IN i are equal; 
and therefore their fubtenfes G l, I n are proportional to MG, 
NI, or to AG, AI nearly, when the aperture is moderate. 
Therefore we bave (nearly) 

G£ : I n : AG : BI 
In-. I i = AM : BI 
G g : G* = AG : AM 
Therefore G g : I i = AG* : BI* 

Prop* III. To determine the focal diftanee of rays re- 
frafted by two lenfes placed near to each other on a com¬ 
mon axis. 

Let AM, BN (fig. 8.) be the ftrrfaces cS the firft lens, 
and CO, DP be the furfaces of the fecond, and let /3 be the 
thicknefs of the fecond lens, and <f the interval between 
Let the radius of the anterior furface of the fecond 


♦ • II 

to be ifefceles, that is, a — b ; then n — — -. Now the 

a a- 


fecond a- is negative if the firft be pofitive, or pofitive if the 

firft be-.negative. Therefore -—- = 

a b «* a‘ a 


a+a 2 , 

— and 


n 

m ■ 


n 

lent. 


', and n — Now the focal diftanee of this lens is 
> and fo is that off the other,, and they are eqniva- 


lens be a', and the radius of its pofterror furface be b'. Let 
m! be to 1 as the fine of incidence to the line of refraction 
in the fubftance of the fecond lens. Laitly, let p' be the 
principal focal diftanee of the fecond lens. Let the ex¬ 
treme or marginal ray meet the axis in L after paffing thro’ 
both lenfes, fo that DL is the ultimate focal diftanee, reckoned 
from the iaft furface. 

It is plain that DL may be determined by means of aV, 
and Cl, in the fame manner that BI was determined by 
means of a, b } , m, p, and AG.- 

^ The 



Telefcope. 


/'* ?• 

f ■» 

— + 


produdt of this quantity, multiplied by 
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/* . mi - ,. vaftly more manageable than thofe employed by Euler or T. 

m - mm t-,,5 D’Alembert. We have calculated trigonometrically the 
j-s _ progrefs of the rays through one of the glaffes, which will 

^ f 2 ?• be given as an example, giving it a very extravagant aper¬ 
ture, that the errors of the formulae might be very remark¬ 
able. We found the real aberration exceed the aberration 
aftigned by tire formula by no more than T ' 7 th part, a dilFe- 
rence which is quite infignificant. The procefs here given 
derives its fimplicity from the frequent occurrence of har¬ 
monic proportions in all optical theorems. This enabled 
Mr Clairaut to employ the reciprocals of the radii and di¬ 
ftances with fo much fimplicity and generality. 

We confider it as another advantage of Mr Clairaut’s me¬ 
thod, that it gives, by the way, formulte for the more ordi¬ 
nary queftions in optics, which are of wonderful fimplicity, 
and moft eafily remembered. The chief problems in the 

f' _ elementary conftrudtion of optical inftruments relate to the 

<?' focal diflances of central rays. This determines the focal di¬ 
ftances and arrangement of the glaffes. All the reft may be 
called the refinement of optics; teaching us how to avoid 
or corredt the indiftindtnefs, the colours, and the diftortions, 
(which is which are produced in the images formed by thefe Ample 
conftrudtions. We fliall mention a few of thefe formula 
which occur in our procefs, and tend greatly to abbreviate 
it when managed by an experienced analyft. 

Let m be to i as the fine of incidence to the fine of re- 
■r (?+/). fradtion ; let a and b be the radii of the anterior and po- 
flerior furface? of a lens; let r be the dillance of the radiant 
point, or the focus of incident central rays, andy the di» 
fiance of the conjugate focus; and let p be the principal fo¬ 
cal diftance of the lens, or the focal diflance of parallel rays. 

Make i equal to — — -; let the fame letters a', b', r ', occ. 
n a b 

exprefs the fame things for a fecond lens ; and a", b\ r". 
Sec. exprefs them for a third ; and fo on. Then we have 


The value of BI isy ■— in a-L - f' Take from this 

the interval S, and we have Cl =r f — m a 

r a 

Let the fmall part — m - S — f* q be negledted for the 

•P 1 

prefent, and let Cl be fuppofed := f. As we formed <p, f, 
and q, by means of a, b , m , n , and r, let us now form 
and q', for the fecond lens, by means of a', V , m! , n 

( — J-— Landr'. <t/will be the focal diftance of a flen- 

b'l 

der pencil refradted by the firft furface, f will be the focal 
diftance of this pencil after two refradtions, and q' will be 
the coefficient of the aberration, negledting the thicknefs 
and interval of the lenfes. 

Proceeding in this way, DL will be —f — ml 3 


But becaufe Cl is really lefs than f, by the quantity 
s y', we muft (by Lemma 3.) fubtradt the 


/" 


<p'V 


DL 

BI*’ 


nearly-y^^< from f — m — 

By this procefs we fliall have 

DL (;£ +j,+ 

The firft term f of this value of DI is the focal diftance 
of a {lender pencil of central rays refradted by both lenfes, 
neglecting their thicknefs and diftance ; the fecond term, 
Into. 


i the corredlion necelfary for thefe 


S m'&\ • 

4-- ) is 

/* 7 / 

circumftances; and the third term, — f u (q 4- q'), is the 
corredlion for the aperture 2 e. And it is evident that q' is 
a formula precifelv fimilar to q , containing the fame number 




and 


r', 


of terms, and differing only by the tn f , 
ployed in place of m, a, n, and r. 

It is alfo evident, that if there be a third lens, we (hall 
obtain its focal diftance by a procefs precifely fimilar to 
that by which we obtained DL ; and fo on for any number 
of lenfes. 

Thus have we obtained formulae by which the foci of 
rays are determined in the moft general terms ; and in fuch 
a manner as fhall point out the connedtion of the curva¬ 
tures, thickneffes, and diftances of the lenfes, with their 
fpherical a errations, and with the final aberration of the 
compound lens, and give the aberrations in feparate iym- 
bols, fo that we can treat them by themfelves, and fubjedt 
them to any conditions which may enable us to corredt one 
of them by another. 

We alfo fee in general, that the corredlion for the thick¬ 
nefs and diftance of the lenfes are exhibited in terms which 
involve only the focal diftances of central rays, and have 
very little influence on the aberrations, and ftill lefs on the 
ratio of the aberrations of the different lenfes. This is a 
moft convenient circumftance ; foT we may negledt them 
while we are determining q and q and in determining the 
ratio of the focal diftances of the feveral lenfes, on which 
the corredlion of the chromatic aberration chiefly depends. 
Theiefoie, in the conftrudtion of a compound lens for uni¬ 
ting the dfferent colours, we may negledt this corredlion. 
for the thicknefs and diftance till the end of the procefs. 
When we apply it, we fhall find that it chiefly afFedts the 
final local diftance, making it fomewhat longer, but has 
hardly any influence either on the chromatic or fpherical 
aberration. We do not hefitate to fay, that the final for¬ 
mulae. here given are abundantly accurate, while they are 
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em- y — 


/ 


'I + L. I- 
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- +~, &c. 

n r J' n r' J " n " r 

Therefore when the incident light is parallel, and r infi- 
1 _ m —1 x m —1 1 m "—l 


nke, we have 


p n 
And when feveral lenfes are 


See. 


fo that their in- 


P" 

contiguous, 

tervals may be negledted, and therefore Jj-, belonging to the 
firft lens, becomes —, belonging to the fecond, we have 
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m ~ 1 4. 
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Nothing can be more eafily remembered than thefe for¬ 
mulae, how numerous fo ever the glaffes may be. 

Having thus obtained the necefiary analyfis and formula^, 
it now remains to apply them to the conftrudtion of achro¬ 
matic lenfes ; in which it fortunately happens, that the em-- 
ployment of feveral furfaGes, in order to produce the unioit 
of the differently refrangible rays, enables us at the fame 
time to employ them for eorredtiag each other’s fpherical 
abet ration. 

In the article Optics we gave a general notion of the 
principle on which we may proceed in our endeavours to 
unite the differently refrangible rays. A white or com¬ 
pounded ray is feparated by refradtion into its component 
coloured rays, and they are diffufed over a fmall angu¬ 
lar fjjace. Thus it appears, that the glafs ufed by Sir Iiaac 

Newton. 


lelcopc. 



Newton in his expeiiments diffufed a white ray which was 
incident on its pofterior furface in an angle of 30“, in fuch 
a manner that the extreme red ray emerged into air, ma¬ 
king an angle of 50° 2 if' with the perpendicular ; the ex¬ 
treme violet ray emerged in an angle of 51 0 i§j -'; and the 
ray which was in the confines of green and blue, emerged 
in an angle of 50° 48-fh If the fine of the angle 30° of in¬ 
cidence be called 0,5, which it really is, the fine of the 
emergence of the red ray will be 0,77 ; that of the violet 
ray will be 0,78 j and that of the intermediate tay will be 
0,77-5:, an exadt mean between the two extremes. This 


the fame difperfion ; yet it has not for this foie reafon the Tdcfcope, 
fame difperfive power. If indeed the incidence and the 
refradlion of the mean ray be alfo the fame, the difperfive 
power cannot be faid to differ ; but if the incidence and the 
refradtion of the mean ray be lefs, the difperfive power muft 
be confidered as greater, though the actual difperfion be 
the fame ; becaufe if we increafe the incidence till it be¬ 
comes equal to that in the common glafs, the difperfion will 
now be increafed. The proper way of conceiving the dif¬ 
perfion therefore is, to confider it as a portion of the whole 
refradtion ; and if we find a fubftance making the fame dif¬ 


ray may therefore be called the mean refrangible ray, and perfion with half the general refradtion, we muft fay that 
the ratio of 774 to 50, or of 1,55 to 1, will very properly the difperfive quality is double ; becaufe by making the re- 
ex prefs the mean refradtion of this glafs; and we have for fraftion equal, the difperfion will really be doable, 
this glafs m— 1,55. The fine of refradtion, being mea- If therefore we take m as a fymbol of the feparaticn of 


the ratio cf 774- to 50, or of 1,55 to 1, will very properly 
exprefs the mean refradtion of this glafs; and we have for 
this glafs nt-zz 1,55. The fine of refradtion, being mea- 
fured on a fcale, of w'hich the fine of incidence occupies 
100 parts, will be 154 for the red ray, 155 for the mean 
ray, and 156 for the violet ray. This number, or its ratio 
to unity, is commonly taken to reprefent the refradtive 
power of the glafs. There is fome impropriety in this, un- 
lefs we confider ratios as meafured by their logarithms: for 
if in be 1, the fubftance does not refradt at all. The re¬ 
fradtive power can be properly meafured only by the refrac¬ 
tion which it produces; that is, by the change which it 
makes in the diredtion of the light, or the angle contained 
between the incident and refradted rays. If two fubftances 


the extreme rays from the middle Tay, 


is the natural 


meafure of the difperfive power. We fhall exprefs this in 

the Leibnitzian notation, thus that we may avoid 

m — 1 

the indiftindtnefs which the Newtonian notation would oc- 
cafion when m is changed for in' or m". 

It is not unufuak for optical writers to take the wliolf 
reparation of the red and violet rays for the meafure of the 
difperfive power, and to compare this with the refradfing 


produce fuch deviations always in one proportion, we ftiould P ower with re ip eft to of the extreme rays. But it 13 
then fay that their refradtive powers are in that proportion. furel 7 better t0 confider the mean refradtion as the meafure 
This is not true in any fubftances; but. the fines of the an- of the refra<a!n g power: and the deviation of either of the 
gles, contained between the refradted ray and the perpendi- extremes from this mean is a proper enough meafure of the 
cular are always in one proportion when the angle of inci~ difperfion, being always Jialf of it. It is attended with this 
dence in both fubftances is the fame. This being a cogni- convenience, that being introduced into our computations 
fable fundtion of the real refradtion, has therefore been af- as a ft^tity infinitely final], and treated as fuch for the 
fumed as the only convenient meafure of the refradtive ea ^ e cf computation, while it is really a quantity of fenfible 
powers. Although it is not ftridfcly juft, it anfwers extreme- magnitude ; the errors arifing from this fuppofition are di- 
ly well in the moft ufual cafes in optical inftruments: the ra inifhed greatly, by taking one half of the deviation and 
rctradtions are moderate; and the fines are very nearly as comparing it with the mean refradtion. This method has, 
the angles contained between the rays and the perpendicu- however, this inconvenience, that it does,not exhibit at once 
lar; and the real angles of refraction, or defledtions of the refradtive power in all fubftances refpedting any parti- 
rays, are almoft exadtly proportional to ?n —1. The miifl cular colour of light; for it is not the ray of any parti- 
mtural and obvious meafure of the refradtive powers would c ^ ar colour that iuffers the mean refradtion. In common 
therefore be m— I. But this would embarrafs fome very S afs « 18 tbe ra Y which 15 in tbe confines of the yellow and 
frequent calculations ; and we therefore find it beft, on the b ^ ue > ’ n fl ,nt g'afs it is nearly the middle blue ray ; and 
whole, to take m itfelf for the meafure of the refradtive “ other fubftances it is a different ray. Thefe circum- 
ower ftances appear plainly in the different proportions of the co- 

The feparation of the red, violet, and intervening rays, ^u" the prifmatic fppdrom exhibited by different fob- 
has been called difperfion ; and although this arifes merely f lances -, Thl l Wl11 be confidered afterwards, being a great 
from a difference of the refradtive. power in refpedt of the ba ;‘° the pertedhonof achromatic inftruments. 
different rays, it is convenient to diftinguifh this particular ^ wa Y whieli an achromatic lens is conftrudted is, 
modification of the refradtive power by a name, and we eall ma ^ e of a contrary refradion of a fccond1 lens to de, 
it the Dispersive Power of the refradting fubftance. Ar0 7 the difperfion or fpherieal aberration of the firft. 

It is fufceptible of degrees; for a piece of flint-glafs will The firft purpofe will be anfwered if — be equal 
refradt the light, fo that when the fine of refradtion of the j / n 

red ray is 77, the fine c f the refradtion of the violet ray is to- - . For, in order that the different coloured rays 

nearly 7S4 ; or if the fine of refradtion of the red ray, mea-, 
lured on a particular fcale, is 1,54, the fine of refraction 
< f the violet ray is 1,57. The difperfion of this fubftance, 
being meafured by the difference of the extreme fines of re¬ 
fradtion, is greater than the difperfion of the other glafs, 
in the proportion of 3 to 2. 

But this alone is not a fufficient meafure of the abfoiute' 
difperfive power of a fubftance. Although the ratio of 1,54 
to 1,56 remains conftant, whatever the real magnitude of 
the refradtions of common glafs may be, and though we 
therefore fay that its difperfive power is conftant, we know, 
that by increafing the incidence and the refradtion, the ab¬ 
folute difperfion is alfo increafed. Another fubftance fhows 
the fame propel ties, and in a particular cafe may- produce 


may be colledted into one point by two lenfes, it is only ne- 
ceffary that the reciprocal of the focal diftance of rays 
refradted by both, may be the fame for the extreme and 


mean rays. 


that 1 +■ 


4 - L be -of the fame value with — - + 'A— T — -f i; 
r n n r 

which muft happen if be = o, or — =s —• 

, , n m n 

. m .‘ This niay be feen in another way, more comprehen- 

n 

fable by fuch as are not verfant in thefe difcufllons. In or¬ 
der 


be == o, or 


hble by fuch as are not verfant in thefe difcufllons. 
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Telefcope. der that the extreme colours which are feparated by the firft Alfo, in a double objeCt-glafs, the correction of fpherlcal '/"elefcoye 
lens may be rendered parallel by the fecond; we have aberration requires q 4 - q = v. 

fhown already that n and n‘ are proportional to the radii of And a triple objeCt-glafs requires <7+ q' -j- q" — v. For 

the equivalent ifofceles lenfes, being the halves of thefe the whole error is multiplied by F*, and by £ e 1 ; and there- 
radii. They are therefore (in thefe fmall refractions) in- fore the equation which corrects this error may be divided 
verfely proportional to the angles formed by the furfaces at by F 1 £ e *. 

the edges of the lenfes. n' may therefore be taken for the This equation in the preceding column, nth line 
angle of the firlt lens, and 11 for that of the fecond. Now from the bottom, giving the value of q, q', q ", may be 
the fmall refraction by a prifm, whofe angle (alfo fmall) much fimplified as follows: In the firft place, they may 
is n ', is in — 1 X tP • The difperfive power being now fub- divided by m, tr/, or m", by applying them properly to 

ftituted for the refraCtive power, we have for this refraction ^ ie tercns within the parenthefis, and expunging them from 

of the prifm dm x This muft be deftroyed by the op- the denominator of the general favors ^ZI 1 , m "~\ 

pofite relraCtion of the other prifm d m! X «• Therefore m m m 

, , , , , dm dm! T This does not alter the values of g, q\ and o''* In the fecond 

dm X » = dm X or — = - In .like manner, place thc whole equalLons may \\ afterwards divided bj 

this effect will be produced by three lenfes if tH 4- il!L m >_ u This will give t he values of and _£1 . 

i m » _ n n 6 »/—1 m'—i m'—i' 

-J- __ be _ o, &c. which will Rill be equal to nothing if q + q' -(- q" be equal 

Laftly, the errors arifing from the fpherical figure, which t0 not ^ ,n S* , 


we exprrffed by — R 2 {q + q') will be corrected if y-f q' be 
— o. We are therefore to difcover the adjultments of the 
quantities employed in the preceding formula:, which will _£ 
inlure thefe conditions. It will render the procefs more m' 
perfpicuous if we colleCt into one view the fignifications of 
our various fymbols, and the principal equations which we 
are to employ. p 0 

1. The ratios to unity of the fines of mean th< 

incidence in the different media are - m, m’, m" Ai 

2. The ratio of the differences of the fines of ] er 

the extremes - - ~ u ‘ 

rrit • ffl - I 

3. I he ratio- - - — c. 

4. The radii of the furfaces - a,b; a',l\ a", b". 

5. The principal focal diftances, or the focal 

dillances of parallel central rays, - pip’ip"- Trf- 

6 . The focal diftance of the compound lens P. 

7 - The diftance of the radiant point, or of —f 

the focus of incident rays on each lens r, r\ r". m ' 

8. The focal diftance of the rays refraCted 

by each lens - - f>f f" • ' 

9. The focal diftance of rays refraCted by _ 9 

ths compound lens - - F. m!- 

10. The half breadth of the lens t. 

Alfo the following fublidiary values : ] 

„ I _ I I I I I I T I 


This divifion reduces the general faCtor --- of q' to 

in! 

.. And in the equation for q- we obtain, in place of the 


general faCtor 


l — 1 , the faCtor — 7 ——, or c. 

m vi —I 


This will al¬ 


fo be the faCtor of the value of q" when the third lens is of 
the fame fubftance with the firft, as is generally the cafe, 
j, m , m And, in the third place, fince the rays incident on the firft 
lens are parallel, all the terms vanilh from the value of q in 

—, = «. which 1 is found, and there remain only the three firft* 

_ . m l 2 m 1 + m m 4- 2 

— c • viz. — — - —-J-. 

m 3 an 1 a*n 

; a", b". Performing thefe operations, we have 

q (m ’ 2 m -(- 1 . m -|- 2\ e* 

P'P’P • m —1 Vu 3 an 1 m a 1 n) 2 


/iff- 


-i V* 

37;/H1-2\ e 1 
m‘r’ 1 n'J 2 


3 m + 2 \ ei 


2m ' +1 4. 

tn f +i 

3 '«'+i 4(17/4.1) 

a'n' 1 T 

m'a 1 l n f 

r'n' 1 m' a' r' n 

2 m+\ , 

m + z , 4 f^+i) 


m"a ,n n" 

r"n"* m"a"r"n" 


2 •? = 


4 ( m + 1 1 3 m + 2 \ e* 

a r n r z n ) 2 


I /m 3 2 - 

\ n 3 an 

A 

r *ri ) 2 


+ m , m + 2 1 3 »t* -f- m 
1 1 a 1 n r n 1 


j ^ _£. _£ , _£__£_ _£ Let us now apply this inveftigation to the conftruclioa 

n a b' n' a b‘ * n" a" ~b"’ of an objeCt-glafs; and we fliall be in with a double lens. 

_ in — I tin ' 3 2 m 1 -f- m f m-f-2 , -j-vt ConJlruSion of a Double Achromatic ObjeQ-glafs. 

z.q - -f- —J— Here we have to determine four radii a, b, a', and l'. 

4 («+ 0 . 3 »i + 2\<* - , , , , , Make ?; = 1. This greatly fimplifies the calculus, by exter- 

— Tr~ 7 i *“-)“• And ? and y muft be formed minating it from all the denominators. This oives for the 

in the fame manner from m , a!, n\ t J ; and from m", a", n'\ equation — 4- —1 =; o, the equation dm -J- — — o, or d m 

r", as q is farmed from in, a, n,r. , n n «' 

3. Alfo, becaufe in the cafe of an objeChglafs, r is infi- = —^ 1 , and JL = — = Alfo we have r', the 

mtely great, the laft term _ in all the values of —-, — f oca i diftance of the light incident on the fecond lens the 


—, 4 -, will vanilh, and we fhall alfo have F = P. 
r r 

Therefore in a double objeCl-glafs — — m 1 4 


= - + 
P . 


And in a triple objeCl-glafs -- = _ — 1 4. m '— 1 4. 

P n" n 

— 1 - 1 -L 1 . 1 

-» ~ 177 » ~ T - • 

n P P p 


fame with the principal focal diftance/. of the firft lens (ne¬ 
glecting the interval, if any). Now I = which in 

p n 

the prefent cafe is = m — 1. Alfo I is = — u [in' _1), 

and = in — 1 — u ( in' — j )~u'. 

Make thefe fubft’tutions in ihe values of ^ an j 9 ' 

111 — 1 m !— 1 * 

and we obtain the following equation : 



Tclcfcope. 


c( 2tn -{-1) 


TEL 

c(m ~ f- 2) 
m a 1 


u 1 m 


l 

u 5 ( 2 m' + 1) 


35 * 3 


TEL 


n[m'- f-2 ) . , . , .. . 4« (m* -f- X ) ( in —l) 

~=fb -7-+“ ( 3 »» + 0(«—0 +■-- -- > - 4 --- 


In this cafs-^ — —> — — —■ 1. For becaufe - ** * 
aba n a 


u (.3 + 2) (re — 1) 1 _ 

m' 


and n = 1, we have 1 4-1=1, and - = -_1. 

ha b a 



fore — ~ 


Arrange thefe terms in order, according as they are fac- 
or independent quantities. It puts 


1 1 

“) —> 
a 


tors of- 

a 1 a a' 
on this form: 


put 


1 

a z 


+ i. Therefore in our Hnal equation. 


and it becomes 


- 4- 1 ia place of-l, and - — 1 in place of-I 
" " a a r ” 

— 4- E 4-D—C = o. 


A—C 


a 

B-fD- 


xLxL- tfel+il x 4- 

m a am a z 

(»' X I - 7+ cm'+u‘{ 3 m' 

\ tn J a 


4 -l) — 


m 


u (3 m ' + 2 ) («- 


0‘ 

r= O. 


m 


Let A be the coefficient of B that of i., C that of 

a * a 

D that of -L> and E the fum of the independent quan- 
ti ’* j a! 

tity j that is, let A be 


Thus have we arrived at a common affeCled quadratic 

equation, where 1 is the unknown quantity. It has the 
a 

common form p x 1 4- y « 4- r = o, where p is 2= A — C, q 
is equal to 2 C — B — D, r is equal to E -J- D — C, and x is 

equal to —. 
a 


+ q -*+~ 


~ u jy±j},T> -u' ( 

m' 4 

and E = cm' 4- (3 *»' 

v (3 m 4- 2) (m — i) 1 '!?.!! 


cJm+2) B = c(2m+l)i c 
4 u (m' 4" 1 ) ( m — 1 ) 


Divide the equation by p, and we have »• 

P ' P 

— o. Make / re i- and t = -, and we have x' -{-fx+t=:o. 


m 


2 m' 4- 2) 

' 4 - 1 ) {m — 1 ) 


This gives us finally —, or x = • 


=±= Vls z —t. 


Our final equation becomes 
— — 5 . 4- E = o. 

a 1 a a 1 ' a!‘ 

The coefficients of this equation and the independent quan¬ 
tity are all known, from our knowledge of m, m' d m, dm '; 
and we are to find the values of a and a', and from them 
and » re 1 to find the values of l and V. fore 1 — i_ 

But it is evidently an indeterminate equation, becaufe b a' > 
there are two unknown quantities ; fo that there may be an 
infinity of folulions. It mull be rendered determinate by 
means of feme other ^conditions, to which it may be fub- 
jcCted. Thefe conditions muft depend on fome other cir- 
cumftances which may direct our choice. 

One circumftance occurs to us which we think of very 
great confequence. In the paffage of light from one fub- 
ftance to another, there is always a confiderable portion re¬ 
flected from the pofterior furface of the firft and from the 
anterior furface of the laft 5 and this reflection is more copious 
in proportion to the refraCtion. This lofs of light will 
therefore be diminifhed by making the internal furfaces of 
the lenfes to coincide ; that is, by making h — a'. This will 
be attended with another advantage. If we put between the 
glaffes a fubftance of nearly the fame refracting power, we 
lhall not only completely prevent this lofs of light, but we 
fhall greatly diminilh the errors which arife from an imper¬ 
fect polifli of the furfaces. We have tried this, and find the 
effect very farprifing. The lens being polilhed immediately 
after the figure has been given it, and while it was almoft a 
impervious to light by reafcn of its roughnefs, which was 
Hill fenfible to the naked eye, performed as Well as when 
iiuifhed in the fined manner. 

N. B . This condition, by taking away one refraction, 
obliges us to increafe thofe which remain, and therefore in- 
creafes the fpherical aberrations. And fince onr formulas 
do not fully remove thofe (by reafon of the fmall quantities 


This value of i. is taken from a fcale of which the unit 
a 

is half the radius of the ifofceles lens which is equivalent to 
the firft lens, or has the fame focal diftance with it. We 

muft then find (on the fame fcale) the value of b, viz. - _ 1, 

a 

which is alfo the value of a'. Having obtained a', we muft 

find V by means of the equation-L = — -L and there- 

« a! b' 


But A; 
n 


: «. Therefore 4 = 4 - + a, = 
b a 


1 

- 4 - u — 1, 
a 

Thus is our objeCl glafs conftruCled ; and we muft deter¬ 
mine its focal diftance, or its reciprocal -L. This is = m — 1 

— 1/ ( m' — 1). 

All thefe radii and diftances are meafuned on a fcale of 
which n is the unit. But it is more convenient to meafure 
every thing by the focal diftance of the compound obje<ft- 
glafs. This gives us the proportion which all the diftances 
bear to it. Therefore., calling P unity, in order to obtain 

I on this fcale, we have only to ftate the analogy m — 1 — it 

(«*'— 1): j = - : 4 ~> anc l A- I s radius of our firft furface 
a A 

meafured on a fcale of which P is the unit. 

If, in the formula which exprelfes the final equation for 

, the value of t fliould be pofitive, and greater than i s’, 

the equation has imaginary roots; and it is not poffible 
with the glalles employed, and the conditions affumed, to 
correCl both the chromatic and fpherical aberrations. 

If / is negative and equal to 4, the radical part of the 

value is = o, and - = — 4 -f. But if it be negative or 
a 

pofitive, but lefs than \s *, the equation has two real roots, 
neglected in the procefs), it is uncertain whether this con- which, will give two cooftruCtions. That is to be preferred 

dition be the moil eligible. We have, however, no direCt which gives tire fmalleft curvature of the furfaces; becaufe, 

argument to the contrary. fince in our formula: which determine the fpherical aberra- 

Let us fee what determination this gives us. tion fome quantities ate neglected, thefe quantities are al- 

1 ways 
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if«lef<rope. ways greater when a large arch (that is, an arch of many and j. j s po fl t ; ve) ^e furfaee is coneave, 6* = —-— 
degrees) is employed. No radius fhould be admitted which > 10J 3 

is much lefs than -|-of the focal diftance. = 9,872. 

All this procefs will be made plain and eafy by an ex- Laftly, — = m — 1 — u (m' — 1) = 0,1603, and P = 
-ample. P 

Very careful experiments have fhown, that in common _^_, _ 0,2383. 

crown-elafs the fine of incidence is to the fine of re<ra6li'>n 0,1603 


Tehftop*. 


as 1,526 is to 1, and that in the generality of flint-glafs it 

is as 1,604 to 1. Alfo that < LHL = 0,6054 = u. There- 

am 

fore m — 1 = 0,526; m' — 1 = 0,604 ; c — — -, — 

m — l 

o,87cR 6. By thefe numbers we can compute the coefficients 
-of our final equation. We fhall find them as follows ; 

A = 2,012 
B = 3,529 
C = 1,360 
D = —0,526 
E = 1,8659 


Now to obtain all the meafures in terms of the focal di¬ 
ftance P, we have only to divide the meafures already 
found by 6,2^83, and the quotients are the meafures 
wanted. 

Therefore a = 2,0 — = 0,32325 
6,2383 3 3 3 

* = W ^ = -<»J'798 

a' — - ' - = —0,31708 

b' = -2*®!*. = 1,5825 

6,2383 

P = - 1. 


The general equation (p. 352. 1 . 17.), when fubjedted to the 

•affumed coincidence of the internal furfaces, is — 

a 1 

jL±+ E + D —C = o. A —C is = 0,652; 

a 

B-fD — 2 C is = 0,283 5 an d E-J-D — C is“ — 0,020; 

and the equation with numerical coefficients is — - 5 — 

a 1 

— 0,020 = o, which correfponds to the equation 
a 


f> q x + r — Q- We mull now make /=?.,= 

0,282 j , r _ 0,02 _ 

= 0,434, and t = , - - ■ 

0,652 p 0,652 

1 0,43 4 

a m a 


0,0307. This 

gives us the final quadratic equation — Hill! — 0,0307 


= o. To folve this, we have ■— is = 0,217, ar, d I-* 1 

_0,0471. From this take /, which is = — 0,0307 (that 

-is, to 0,0471 add 0,0307), and we obtain 0,0778, the fquare 

root of which is = 0,2789. Therefore, finally, i. = 

a 

0,2170 — 0,2789, which is either 0,4959 or — 0,0619. 
It is plain that the firft muft be preferred, becaufe the fe- 
cond paves a negative radius, or makes the firft furfaee of 
the -crown-glafs concave. Now as the convergence of the 
rays is to be produced by the crown-glafs, the other fur- 
face muft become very convex, and occafion great errors in 
the computed aberration. We therefore retain 0,4959 f° r 

the value of —, and a is =-, — 2,0166. 

a °>4959 


To obtain t, ufe the equation I = - — 1, which gives 

b a 


.1 — _0,5041, and therefore a convex furfaee. b is there- 

b 

fore = ——-, = i> 9 ^ 37 * 

0,5041 

a' is the fame with l, and - = — 0,5041 . 

a 

To obtain b\ ufe the equation l - = - + a. Now u = 

b a' 

0,6054, and i = — 0,5041. The fum of thefe is 0,1013 ; 
Vol. XVII l. 


If it be intended that the focal diftance of the objeA- 
glafs (hall be any number n of inches or feet, we have only 
to multiply each of the above radii by n, and we have their 
lengths in inches or feet. 

Thus we have completed the inveftigation of the co.n- 
ftrudlion of a double obje£l-glafs. Although this was in¬ 
tricate, the final refult is abundantly fimple for practice, 
efpecially with the affiftance of logarithms. The only 
troublefome thing is the preparation of the numerical coef¬ 
ficients A, B, C, D, E of the final equation. Strift at¬ 
tention muft alfo be paid to the pofitive and negative figns 
of the quantities employed. 

We might propofe other conditions. Thus it is natural 
to prefer for the firft or crown-glafs lens fuch a form as fhall 
give it the fmalleft poffible aberration. This will require a 
fmall aberration of the flint-glafs to corre <51 it. But a 
little refletfion will convince us that this form will not be 
good. The focal diftance of the crown-glafs muft not ex¬ 
ceed one-third of that of the compound glafs; thefe two 
being nearly in the proportion of dm' — dm to d »/. 
Therefore if this form be adopted, and a be made about £th 
of b, it will not exceed fth of P. Therefore, although we 
may produce a moft accurate union of the central and mar¬ 
ginal rays by oppofite aberrations, there will be a confider- 
able aberration of fame rays which are between the centre 
and the margin. 

It is abfolutely impoffible to colle<ft into one point the 
whole rays (though the very remoteft rays are united with 
the central rays), except in a very particular cafe, which can¬ 
not obtain in an objeft-glafs; and the fmall quantities which 
are negledted in the formula which we have given for the 
fpherical aberration, produce errors which do not follow any 
proportion 01 the aperture which can be exprefled by an 
equation of a manageable form. When the aperture is very 
large, it is better not to correct the aberration for the 
whole aperture, but for about -|ths of it. When the rays cor- 
refponding to this diftance are made to coincide with the 
central rays by means of oppofite aberrations, the rays which 
are beyond this diftance will be united with fome of thole 
which are nearer to the centre, and the whole diffufion wilt 
be confiderably diminilhed. Dr Smith has illuftrated this- 
in a very perfpicuous manner in his theory of his Catoptric 
Microfcope. 

But although we cannot adopt this form of an objefl- 
glafs, there may be other confideratiocs which may lead 11s 

Y y to 
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TcMlope. to prefer fome particular form of the crown-glafs, or of the 

, . A 

flint-glafs. We (hall therefore adapt our general equation ~ 


B 


Q_ 


D 


+ E = o to this condition. 

Therefore let b exprefs this felefted ratio of the two ra¬ 
dii of the crown-glafs, making t-b (remembering aiways 

that a is pofitive and b negative in the cafe of a double con¬ 
vex, and h is a negative number). 

With this condition we have I = — But when we make 

b a 

i. There- 
Now fubftitute this 


We find —as before, by the equation I = — + u, = 
V b' «' 

0,1046, which will give a large value of V. 

\$e had 1=1 
a 2 
1 _ 1 

b 2 

1 


and 

and 


is the fame as in the former cafe, viz. 0,1663. 


the unit of our formula of aberration, 1 = 1 

b a 


fore 1 


_ 1 n 1 _ 

a a a 


— h 


for 1 in the general equation, and change allthe figns 
(which ft ill preferves it = o), and we obtain 

C ,D E A _B 

/a * ^ i i \x 


— = o. 


(1 — by ‘ 1 — h 

By this equation we are to find 1 , or the radius of the 

anterior furface of the flint-glafs. The equation is of this 
form r = 0, and we muft again make s = l. 


and t 


D 

c 1 

Then, finally, 


y Therefore / = and / = 1 X (— j 

__ -A _— eV 

(i-M* ' , _ 

' f 

It may be Worth while to take a particular cafe of this 
nondition. Suppofe the crown glafs to be of equal convexi¬ 
ties on both fides. This has fome advantages : We can tell 
with precifion whether the curvatures are precifely equal, 
by meafuring the focal diftance of rays refle&ed back from 
its pofterior furface. Thefe diftances will be precifely equal. 

Now it is of the utmoft importance in the conflrudlion of 
an objedt-glafs which is to correct the fpherical aberration, 
that the forms be precifely fuch as are required by our for- _ _1 


Having all thefe reciprocals, we may find a, b, a" t b'\ and 
P ; and then dividing them by P, we obtain finally 
a = 0,3206 

b — — 0,3206 
a! = — 0,3201 
b'= I.5S3 

P= 1, 

By comparing this objeft-glafs with the former, we may 
remark, that diminiftting a a little tncreafes b , and in this 
refpeft improves the lens. It indeed has diminiftied b', but 
this being already confiderable, no inconvenience attends this 
diminution. But we learn, at the fame time, that the advan¬ 
tage mujl be very fmall; for we cannot diminfth a much more, 
without making it as fmall as the fmalleft radius of the ob- 
jed-glafs. This proportion is therefore very near the maxi¬ 
mum, or beft poffible ; and we know that in fuch cafes, even 
confiderable changes in the radii will make but fmall changes 
in the refult: for. thefe reafons we are difpofed to give a 
ftrong preference to the firft conftru&ion, on account of the 
other advantages which we fhowed to attend it. 

As another example, we may take a cafe which is very 
nearly the general practice of the London artlfts. Therra- 
dius of curvature for the anterior furface of the convex 
crown-glafs is |ths of the radius of the pofterior furface, fo 
that h = This being introduced into the determinate 
equation, gives 

a- 0,2938 a' =—©,3443 

b — —0,3526 b = 1,1474 

As another condition, we may fuppofe that the fecond 
or flint-glafs is of a determined form. 

This cafe is folved much in the fame manner as the for- 

mer. Taking h to reprefent the ratio of a' and b', we have—, 


mu!®. 


I n this cafe of a lens equally convex on both fides 
1 


E = o, and 


1 : c ___ 1 . — Subftitute this value for - in the 

a V i 

* A B _C _D 

general equation ‘ 

then — = —; — becomes? 

a *4 a 2 

c+ 2 .-E -4 + 

T a' 4 2 

i i s I » 3 6o _ °’ 5 2<5 


This value being fubftittfted in the general 
1 — h * 

A B 
equation- 

a 7, a 

-^ + E 


D 

a 


AL — tL- -j- E = o, gives us 


(1 — b) % 1 —b 


= o. 


A 
a a 

This gives^fo? 


B 

the final equation + j # + t — o, J — an ^ 1 — 

We might here take the particular cafe of the flint-glafs 
being equally concave on both fides. Then, becaufe L = 

. . 2 I 

_ u, and in the cafe of equal concavities —- y , = — », 

1 d n 


Now change all the figns, 
B 

and we have ~ 

are to find a 7 . This in numbers ^ 

°’? 26 - 0,3867 


I 

A 


h) 


z~ o. Then / = 


r= o. 

= —0,4444 

and v'iS 1 - 


= o, by which We 

6,6044 
a 

and t = 


and - — 


;,6o44, 


1,360 ' , !,36o 

Then — i r = 0,1933; i/ 7 = 0,0374; 




0,6941 ; fo that = 0,1933 


0,6941. This gives two real roots, viz. 0,8874, and 
— 0,5008. If we take the firft, we ftiall have a convex 
anterior furface for the flint-glafs, and confequently a very 
deep concave for the pofterior furface. We therefore take 
the fecond or negative root — 0,5008, 


it is fufficient to put — - « for -, 
2 a 


C «■ 


A B 

equation becomes —-- —— + 

^ a a 4 2 

ail= 


This being done, the 
Da 


■f E= o. This 


B 


gives f~ —> 


8 


+ E 


We 
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o.* = 


+ ~J + 

p p 


' — m' -j- u ' (w— i). 


Tflefcope. We Imagine that thefe cafes are fuflkient for Showing ^ j iave t _ _ f , i_ _ _ /, _ = 

die management of the general equation ; and the example of p ~ ’ p' * ' d' ~~ 

the numerical folution of the firft cafe affords inftances of , j i j f f * 

the only niceties which occur in the procefs, viz. the proper \ m 0 > "p = "T h 77 "f" 777» — m m + u { ,n — 1 )• 
employment of the pofitive and negative quantities. r r 

We have oftcner than once obferved, that the formula is And if we make «/ — m — C', we fhall have — — — C, 
not perfe&ly accurate, and that in very large apertures er- A 

rors will remain. It is proper therefore, when we have ob* -J- Alfo L. zz m — 1 ■, — = m — t — 

tained the form of a compound object glafs, to calculate tri- ; / r r 

gonometrically the progrefs of the light through it; and if ( m l )> — m Kl > — C'. 

we find a confiderable abberration, either chromatic or fphe- The equality of the two curvatures of each lens gives 1 


, Telefcope. 


we find a confiderable abberration, either chromatic or fphe- 
rical, remaining, we mull make fuch changes in the curva¬ 
tures as will corredt them. We have done this for the firft 
example ; and we find, that if the focal diltance of the com¬ 
pound objedt-glafs be 100 inches, there remains of the fphe- 
rical aberration nearly of an inch, and the aberration 
of colour is over corrected above ith of an inch. The firft 
aberration has been diminilhed about 6 times, and the other 
about jo times. Both of the remaining errors will be di- 
minilhed by increafing the radius of the inner furfaces. 
This will diminifh the aberration of the crown-glafs, and 
will diminifh the difperfion of the flint more than, that of 
the crown. But indeed the remaining error is hardly worth 
our notice. 

It is evident to any perfon converfant with optical difcuf- 
fions, that we fhall improve the corredtion of the fpherical 
aberration by diminilhing the refradtions. If we employ 
two lenfes for producing the convergency of the rays to a 
real focus, we fhall reduce the aberration to ^th. There¬ 
fore a better achromatic ghtfs will be formed of three lenfes, 
two of which are convex and of crown-glafs. The refrac¬ 
tion being thus divided between them, the aberrations are 
leffened. There is no occafion to employ two concave lenfes 
of flint-glafs ; there is even an advantage in ufing one. The 
aberration being confiderable, lefs of it will ferve for correc¬ 
ting the aberration of the crown-glafs, and therefore fuch 
a form may be feledted as has little aberration. Some light 
is indeed loft by thefe two additional furfaces: but this is 
much more than compenfated by the greater apertures which 
we can venture to give when the curvature of the furface is 
fo much diminifhed. We proceed therefore to 

*The ConftruElion of a Triple Achromatic 0 bje 3 -glafs 

It is plain that there are more conditions to be affirmed 
before we can render this a determinate problem, and that 
the inveftigation mud be more intricate. At the fame 
time, it mult give us a much greater variety of conftruc- 
tions, in confequence of our having more conditions necef- 
fary for giving the equation this determinate form. Our 
limits will not allow us to give a full account of all that 
may be done in this method. We fhall therefore content 
ourfelves with giving one cafe, which will fufficiently point 
out the method of proceeding. We fhall then give the 
refults in fome other eligible cafes, as rules to artifts by 
which they may conftru&fuch glaffes. 

Let the firft and fecond glafles be of equal curvatures on 
both fides; the firft being a double convex of crown-glafs, 
and the fecond a double concave of flint-glafs. 

Still making « the unit of our calculus, we have in the 

firft a zz — b, — — a', zz V. Therefore - - z= 

a b 

— (- — IV or — —- = — i. Therefore the e- 
\a bj ri n 


quation 


b) 

r 

n r 

d m 


d m 

• - 

+ 

> 

n 


n 

I 

u 

\ 

I* 


— =0 becomes u 


Let us call this value 


_ r _ 1 . 

b a' b’’ ~ 2 ’ 


= Therefore I = — * = — I, = I, = i; and 
2 n a b a' b 2 

I _ 1 1 __ 

b“ ~ aT 5 V'' ~ 7 s 

Subftituting thefe values in the equation (p. 351. col. 2. 
par. 5.), we obtain the three formula:, 

1. - cm 1 — if (2m + 1) -)- 

4 m 

2 . — m! 2 + i (2 m’ + 0~+(3 m ' + i)(m — 1) 

4 m 

2 (m’ + 1) (m— l) _ (3 m 1 + 2) (m — l)» 
m’ m‘ 

* cu’*(2m+i) , cu'im 4 - 2 ) , 

3 -‘ u 3 - - ■■■■ „ ■ " -~+ - — 77 T 1 ~cCu 11 

a m a 1 

(3 m + 1) + if ££ <SL± !l + i£l£hjf± 2 ) = o. 
m a" m 

Now arrange thefe quantities according as they are co¬ 
efficients of _i_ and of —L, or independent quantities. Let 

the coefficient of -Lbe A, that of ~.be B, and the in- 
a a 
dependent quantity be C, we have 

A = LL( m + 2 ^ ;B z=cu u (2 m+ 1)— 4 ‘Su'(m+ 1^ 
m m 

and C = c m 2 -f -S m ~L— + 4(2 m' -f- 1) + (3 ^ + 1 ) 
4 wi 


(m — i) + 


c (2 m -f- 1) 
f 2) (m —1 )* 


_ m n _ m + 2 _ 2{m! + 1 )(m —1 ) _ (3 m' + 2)(m —i)* 

4 rn m' m’ 

— cc'u ' 1 (3 m + 1). 

A B 

Our equation now becomes ~ - jy C zz o. 

This reduced to numbers, by computing the values of the 

coefficients, is ItAL? — — ?°7 — 0,3257 x: c. 
a" 1 a" 

This, divided by 1,312, gives s — — 0,92 ; an d t — — 
0,2482; — i s — 0,46; i s' =0,2116; and s l 
zz =2= 0,6781. 

And, finally, -—■ = 0,46=1= 0,6781. 
a 

This has two roots, viz. 0,2181 and — 1,1381. The 
laft would give a very fmall radius, and is therefore rejected. 

Now, proceeding with this value of _ and the we 

a it 

get the other radius L r , and then, by means of ?/, we get 
the other radius which is common to the four furfaces. 

Then, by — =r. — — c, we get the value of P. 

; P //' 

The rau’i being all on the fcale of which n is the unit, 
they mull be divided by P to obtain their value on the 
fcale which has P for its ur,ir. This will give us 

Y J 2 m 
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a" = 

b" = 

P = 


TEL 

- a', ~ £', = 


[ 356 ] 


TEL 


0,^30 

1,215 

0,3046 

1. 


This is not a very good form, becaufe the laft furface has 
too great curvature. 

We thought it worth while to compute the curvatures 
for a cafe where the internal furfaces of the lenfes coincide, 
in order to obtain the advantages mentioned on a former oc- 
cafion. The form is as follows 

The middle lens is a double concave of flint-glafs ; the 
laft lens is of crown-glafs, and has equal curvatures on both 
fides. The following table contains the climenfions of the 
glaftes for a variety of focal diftances. The firft column 
contains the focal diftances in inches; the fecond contains 
the radii of the firft furface in inches ; the third contains 
the radii of the pofterior furface of the firft lens and ante¬ 
rior furface of the fecond ; and the fourth column has the 


p 

a ' 

b,a' 

b\ a ", V 

12 

9’ 2 S' 

6 ,.i 7 

U’lS 

24 

J &.33 

12,25 

25.5 

36 

2 7.33 

18,25 

3 8 -. 1 ? 

48 

36,42 

24.33 

50,92 

60 

45.42 

3°>33 

63,58 

72 

54-5 

36,4.2 

76,33 

84 

63.5 

4 2 >5 

89, 

96 

72.6 

48,5 

101,75 

108 

81,7 

54.58 

114,42 

120 

90.7 

60,58 

127,17 


have had an opportunity of trying giaffes of this 
conftruCiion, arid found them equal to any of the fame 
length, although executed by an artift by no means excel¬ 
lent in his profeffion as a glafs-grinder- This very circum- 
ftance gave us the opportunity of feeing the good effects of 
interpofing a tranfparent fubftance between the glaftes. We 
put feme clear turpentine varnifh between them,, which com¬ 
pletely prevented all reflection from the internal furfaces. 
Accordingly thefe telefcapes were furprifingly bright; and 
although the roughnefs left by the firft grinding was very 
perceptible by the naked eye before the glaftes were put 
together, yet when joined in this manner it entirely difap- 
peared, even when the glaftes were viewed with a deep 
magnifier. 

The aperture of an objeCt glafs of this cenftruCtion of 30 
inches focal diftance was 3-fth inches, which is confiderably 
more than any of Mr Dollond’s that we have ken. 

If we fh.ould think it cf advantage to make ,11 the three 
lenfes ifofceles, that is, equally curved on both furfaces, the 
general equation will give the following radii: . 

a — + 0,639 a' = — 0,5285 a ;r + 0,6413 

b — — 0,639 £'=+0,5285 b'' — —0,6413 

This feems a good form, having large radii. 

Should we choofe to have the two crown-glafs lenfes 
ifofceles and equal, we muft make 
a~ 4- 0,6412 a' ■=. —0,5227 
b = —0,6412 b' — 4 j- 0,5367 
This form hardly differs from the laft. i ; 

Our readers will recclkCt that all thefe forms pro ^ed on 
certain meafutes of the refractive and difperfive powers f 
the fubftances employed, which are exprefted by m, m', d ,-n, 
and d tri : and we may be aft'ured that the formats are fifth- 
ciently exaCt, by the comparifon (which we have made .jn 
one'of the cafes) < f the e/ult of the formula and the trigo- 
rjornetrical calculation of the progrefs cf the ra^s. i'he er¬ 
ror was but -ftyih ~ ■' whole, ten titm-s lefs than ano¬ 
ther error, which unavoidably remains, and will be c; n- 
fidered prefentlyv Thefe meafiires of refraction and dif- 


a" ~ + 0,6412 
l" — - 0,6 ; 12 


« =1 + 0.502 
b" = — 0,502 


perfion were carefully taken; but there is great diverfity, Telefcope.. 
particularly in, the flint-glafs. We are well informed that 
the manufacture of this article has confiderably changed of 
late years,, and that it is in general lefs refractive and lefs 
difperfive than formerly.. This muft evidently make a change 
in the forms of achromatic glaftes.. The proportion of the 
focal diftance of the crown-glaffes to that of the flint muft 
be increafed, and this will occafion a change in the curva¬ 
tures, which fliall correCt the fpherical aberration. We ex¬ 
amined with great care a parcel of flint-glafs which an ar¬ 
tift of Edinburgh got lately for the purpofe of making achro. 
matic objeCt-glaffes, and alfo fome very white crown-glafs 
made in Leith ; and we obtained the following meafures: 

« = ,,S2 9 £l = I4. =0 , 6 8 

m = 1,578 dm 219 
We computed fome forms for triple objeCt-glaffes made 
of thefe glaftes, which we fliall fubjoin as a fpecimen of the 
variations which this change of data will occafion. 

If all the three lenfes are made ifofceles, we have 
a = + 0,796 a = — 0,474 
£= — 0,796 £'=+0,474 

• -Or 

a = 0,504 a' ~ — 0,475^ a" — + 0,793 

£ = — 0,504 b' — 0,475 b" = — 0,793 

If the middle lens be ifofceles, the two crown-glafs lenfes 
Til ay be made of the fame form and focal diftance, and plar 
ced the fame way'. This will give us 

« = + 0,705 a = — 0,475 a" ~ + 0,705 

b = — 0,547 .£'=.+ 0,475 b" — _ 0,547 

N. B. This conftruftion allows a much better form,, if the 
meafures pf refraction and difperfion are the fame that we 
ufed formerly. For we fliall have 

a — + 0,628 «- A = — 0,579 a " ~ + 0,628 , 

£ = —0,749 b' = + 0,5,79 b" — — 0.749 

And this is pretty near the practice of the London opti¬ 
cians. 

We may here obferve, upon the whole, that an amateur 
has little chance of fucceeding in thefe attemps. The di¬ 
verfity pf glaftes, and the uncertainty of the workman’s 
producing the very curvatures which he intends, is fo great, 
that the nbjeCt-glafs turns out different' from our expecta¬ 
tion. Tiro artift who makes great -numbers acquires a pretty 
ceitain guefs at the remaining error; and having many, kn- 
f.*s, intended, to be of one form, but unavoidably differing a 
little from it, he tries feveral cf them with die other two, 
and finding one. better than the reft, he makes ufe of it to 
complete lie fet. 

The gveat difficulty'in die conftruftion is to fincf the ex¬ 
act : -ortion of the difperfive powers • £ the crown and 
flint gifts. The crown is pretty conftai.t; but there 7 s 
hardly two pots'of flint-glafs which have the fame difpeifive 
power. Even if conftant, it.is difficult to meafure it accu¬ 
rately : a id an error in this greatly affefts the inftriiment, 

’" c - h the'focal diftances of the lenfes muft be nearly as' 
tVS difperfive powers. The method of examining this 
circumftance, which we found molt accurate,'was as fol. 
lows: j o,. 

Tiie fun’s light, or that of a brilliant lamp, paffed'through 
a final! hole in' 1 board, and fell on another board pierced 
alfo with a filial!hole. Behind this was,placed a fiV.’rrifm 
A (fig. 10.), which feimed a fpeflrum ROV on a ierbea 
pierced with a final! hole.. Behind this was placed a prifna 
B of the fubftance Under examination. The ray which was 
refracted by it fell on jhe wall at D, and the.diftance of its 
illunjinri :.>n from that point to C, on which an unrefraCted 
ray , 011 Id h .ve fallep, was care ally meafured. This {hew¬ 
ed the refraCtion < f that colorir/ Then, in order that we 
might be ceitain that we always com nieu the refraction of 

the. 
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Telefcope, the fame precife colour by the different prifms placed at B, 
we marked the precife pofition of the prifm A when the 
ray of a particular colour fell on the prifm B. This was 
done by an index AG attached to A, and turning with it, 
when we caufed the different colours of the fpedtrum form¬ 
ed by A to fall on B. Having examined one prifm B with 
refpedt to all the colours in the fpedtrum formed by A, we 
put another B in its place. Then bringing A to all its dor¬ 
mer pofitions fucceflively, by means of a graduated arch 
HGK, we were certain that when the index was at the fame 
divifion of the arch it was the very ray which had been 
made to pafs through the firfl prifm B in a former experi¬ 
ment. We did not folickoufly endeavour to find the very 
extreme red and violet rays; becaufe, although we did not 
learn the whole difperfions of the two prifms, we learned 
their proportions, which is the circumltance wanted in the 
conftrudtion of achromatic glaffes. It is in vain to attempt 
this by meafuring the fpeftrums themfelves ; for we cannot 
be certain of feledting the very fame colours for the compa- 
rifon, becaufe they fucceed in an infenlible gradation. 

The intelligent reader will readily obferve, that we have 
hitherto proceeded on the fuppofition, that when, by means 
of contrary refradtions, we have united the extreme red and 
violet rays, we have alfo united all the others. But this is 
quite gratuitous. Sir Ifaac Newton would, however, have 
made the fame fuppofition; for he imagined that,the diffe¬ 
rent colours divided the fpedtrum formed by all fubflances 
in the proportions of a mufrcal canon. This is a miftake. 
When a fpedtrum is formed by a prifm of crown-glafs, and 
another of precifely the fame length is formed by the fide of 
it by a prifm of flint-glafs, the confine between the green 
and blue will be found precifely in the middle of the firft 
fpedtrum, but in thefecond it will be confiderably nearer to 
the red extremity. In fhort, different fubftances do not dif- 
perfe the colours in the fame proportion. 

The effedt of this irrationality (fo to call it) of difperfion, 
will appear plainly, we hope, in the following manner; Let 
A (fig. 9. A) reprefent a fpot of white folar light falling per¬ 
pendicularly on a wall. Suppofe a prifm of common glafs 
placed behind the hole through which the light is admitted, 
with its refradling angle facing the left hand. It will refradt 
- the beam of light to the right, and will at the fame time 
difperfe this heterogeneous light into its component rays, 
carrying the extreme red ray from A to R, the extreme 
orange from A to O, the extreme yellow from A to Y, See. 
and will form the ufual prifmatic fpedtrum ROYGBPVC. 
•If the whole length RC be divided into 1000 parts, we 
fliall have (when the whole refraction All is fmall) RO 
very nearly 125, RY=2co, RG=333, RBzryoo, RP= 
667, RV=77S, and RCmooo; this being the propor¬ 
tion obferved in the difference of the lines of refradtion by 
Sir Ifaac Newton. 

Perhaps a refradting medium may be found {ueb, that a 
pr.fim made of it would refradt the white light from A', in 
the upper line of this figure, in fuch a manner that a fpee- 
tnm> R'O'Y’G'B’P'Y'C' fliall be formed at the fame di- 
it.ince from A', and of the fame length, but divided in a dif¬ 
ferent proportion. We do not know that fuch a medium 
has been found ; but we know that a prifm of flint-glafs 
has its ret’radlive and difperfive powers fo conllituted, that 
if ATP be taken about -j-d cf AR, a fpot of white light, 
formed by rays falling perpendicularly at H', will be fo re- 
jflndted and difperfed, that the extreme red ray will be car¬ 
ried from H / to R', and the extreme violet from H' to C'", 
and the intermediate colours to intermediate points, forming 
a fpedO urn relxmbhng the other, but having the colours more 
conUipatcd towards. IP, and more dilated towards C ; fo 
that thf ray which the common glafs carried to the middle 
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point B of the fpedlrum RC is now in a point B' of the 
fpedtrum R'C', confiderably nearer to IP. 

Dr Blair has found, on the other hand, that certain fluids, 
particularly fuch as contain the muriatic acid, when formed 
into a prifm, will refraff the light from H" (in the lower 
line) lb as to form a fpedtrum R ;/ C" equal to RC, and as 
far removed from A " as RC is from A, but having the co¬ 
lours more dilated toward R", and more conftipated to¬ 
ward C, than is obferved in RC ; foth.it the ray which was 
carried by the prilrn of common glafs to the m ; ddle point 
B is carried to a point B", confiderably nearer to C". 

Let us now fuppofe that, inflead of a white fpot at A, 
we have a prifmatic fpedtrum AB (fig. 9. B), and that the, 
prifm of common glafs is applied as before, immediately be¬ 
hind the prifm which forms the fpedtrum AB. We know, 
(hat this will be refradted lidewife, and will make a fpedtrum 
ROYGBPC, inclined to the plane of refraction in an angle 
of 45^ ; fo that drawing the perpendicular RC', we have 
RC'=C / C. 

We alfo know that the prifm of flint-glafs would refract 
the fpedtrum formed by the firft prifm on EHF, in fucb a 
manner that the red ray will go to R, the vriflet to C,. and 
the intermediate rays to points 0, y, g, l, p, v, fo, fituated 
that O' 0 is =r R O' of the other figure ; Yy is ~ R' Y' of 
that figure, G g = R'G', &c. Thefe points mud there¬ 
fore lie in a curve R 0 y g lp v C, which is convex toward 
the axis R'C / . 

In like manner we may be allured that Dr Blair’s fluid 
will form a fpedtrum R o’/g'b'p', v' C, concave toward, 
PPC. 

Let it be obferved by the way, that this is a very good- 
method for difeovering whether a medium difperfes the light 
in the fame proportion with the prifm which is employed, 
for forming the firfl fpedtrum AB or EF. It difperfes in 
the fame or in a different proportion, according as the ob¬ 
lique fpedtrum is ftraight or crooked ; and the exadt propor¬ 
tion correfponding to each colour is had by meafuring the 
ordinates of the curves R£ C or R£' C. 

Having formed the oblique fpedtrum RBC by a prifm of 
common glafs, we know that an equal prifm of the fame 
glafs, placed m a contrary pofition, will bring back all the 
rays from the fpedtrum RBC to the fpedtrum AB, laying 
each colour on its former place., 

In like manner, having formed the. oblique fpedtrum 
R l C by a prifm of flint-glafs, we know that another prifm 
of flint-glafs, placed in the oppofite direction, will bring-all 
the rays back to the fpedtrum EHF. 

But having formed the oblique fpedtrum RBC by a prifm 
of common glafs, it we place the flint-glafs prifm in the con-, 
trary pofition, it will bring the colour R back to E, and 
the colour C to F ; but it will not bring the. colour B to 
H, but to a point /;, fuch that B h is equal to 3 H, and b B 
to h H. In like manner,, the other colours will not be- 
brought back to the ftraightline EHF, but to a curve E/; F, 
forming a crooked fpedtrum. ' 

In like manner, the fluids difeovered by Dr Blair, when 
employed to bring back the oblique fpedtrum RBC. formed, 
by common glafs, will bring its extremities back to E and: 
F, and form the crooked fpedtrum E h- F lying bevond, 
EHF. 

This experiment evidently gives us another method foe- ^ 
examining the proportionality of the difperfion of different 
fubftances.. 

Having, by common glafs, brought back the oblique 
fpedtrum formed by common glafs to its natural place AB, 
fuppofe the original fpedtrum at AB to eomradt gradually 
(as Newton has made it do by means of’ a lens), it is plain, 
that the oblique fpedtrum will alfo contract, and. fo will the 
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°V' e ' fecond fpeftrum at AB ; and it will at laft coalefce into a 
white fpot. The eft;id: will be equivalent to a gradual com- 
preffion of the whole figure, by which the parallel lines AR 
and BC gradually approach, and at laft unite. 

In like manner, when the oblique fpeftrilm formed by 
flint-glafs is brought back to EHF by a flint-glafs prifm, 
and the figure comprefled in the fame gradual manner, all 
the colours will coalefce into a white fpot. 

But when flint-glafs is employed to bring back the ob¬ 
lique fpeftrum formed by common glafs, ic forms the crook¬ 
ed fpeftrum E h F. Now let the figure be comprefled. 
The curve E h F will be doubled down on the line H h, and 
there will be formed a compound fpeftrum H h , quite un¬ 
like the common fpeftrum, being purple or claret coloured 
at FI by the mixture of the extreme red and violet, and green 
•edged with blue at h by the mixture of the green and blue. 
The fluid prifms would in like manner form a fpeftrum of 
the fame kind on the other fide of H. 

This is precifely what is obferved in achromatic objeft- 
glaffes made of crown-glafs and flint: for the refraftion 
from A to R correfponds to the refraftion of the convex 
crown-glafs; Lad the contrary refraftion from R to E cor¬ 
refponds to fhe contrary refraftion of the concave flint- 
glafs, which ftill leaves a part of the firft: refraftion, produ¬ 
cing a convergence to the axis of the telefcope. It is found 
to give a purple or wine coloured focus, and within this a 
green one, and between thefe an imperfeft white. Dr Blair 
found, that when the eye-glafs was drawn out beyond its 
.proper diftance, a ftar was furrounded by a green fringe, by 
the green end of the fpeftrum, which eroded each other 
within the focus ; and when the eye-glafs was too near the 
objeft-glafs, the ftar had a wine coloured fringe. The green 
rays were ultimately moft refrafted. N. B. We fliould ex- 
,pect the fringe to be of a blue colour rather than a green. 
But this is eafily explained: The extreme violet rays are 
very faint, fo as hardly to be fenfible ; therefore when a 
compound glafs is made as achromatic as poflible to our 
fenfes, in all probability (nay certainly) theie almoft infen- 
iible violet rays are left out, and perhaps the extreme co¬ 
lours which are united are the red and the middle violet 
rays. This makes the green to be the mean ray, and there¬ 
fore the moft outftanding when the difperftons are not pro¬ 
portional. 

Dr Blair very properly calls- thefe fpeftrums, H h and H h', 
.fecondary fpe&rums, and feems to think that he is the firft 
who has taken notice of them. But Mr Clairault was too 
accurate a mathematician, and too careful an obferver, not 
to be aware of a circumftance which was of primary eonfe- 
quence to the whole inquiry. He could not but obferve 
•that the fuccefs refted on this very particular, and that the 
proportionality of difperfion was indifpenfably neeeffary. 

This fubjeft was therefore touched on by Clairault; and 
fully difcuffed by Bofcovich, firft in his Difiertations pub- 
'jifhed at Vienna in 1759 5 then in the Comment. Bonontenfij ; 
and, laftly, in his Opufcula, publilhed in 1785. Dr Blair, in 
his ingenious Differtation on Achromatic Glaffes, read to 
the Royal Society of Edinburgh in 1793, feems not to 
have known of the labours of thefe writers ; fpeaks of it as 
a new difeovery; and exhibits fome of the confequences of 
this principle in a Angular point of view, as fomething very 
paradoxical and inconftftent with the ufually received no¬ 
tions on thefe fubj-sfts. But they are by no means fo. We 
are, however, much indebted to his ingenious refearches, 
and his fuccefsful endeavours to find fome remedy for this 
imperfection of achromatic glaffes. Some of his contri¬ 
vances ate exceedingly ingenious j but had the Doftor con- 
hiked thefe writers,lie would have faved himfelf a good deal 
®f trouble. 


Bofcovich (hows how to unite the two extremes with the Telefcope. 
moll outftanding colour of the fecondary fpeftrum, by ‘ l - u '“ 
means of a third fubftance. When we have done this, the 
aberration occaftoned by the fecondary fpeftrums muff be 
prodigioufly diminifhed ; for it is evidently equivalent to 
the union of the points H and h of our figure. Whatever 
caufe produces this mull diminifh die curvature of the arches 
E h and b F: but even if thefe curvatures were not dimi- 
niflted, their greateft ordinates cannot exceed |th of H h 
and we may fay, without hefitation, that by uniting the 
mean or moft outftanding ray with the two extremes, the 
remaining difperfion will be as much lefs than the uncor- 
refted colour of Doll end’s achromatic glafs, as this is left: 
than four times the dilperfion of a common objeft-glafs. It 
jnufl therefore be altogether infenfible. 

Bofcovich afl'erts, that it is not pofliL'e to unite more 
than two colours by the oppofite refraftion of two fubftan- 
ces, which do not difperfe the light in the fame propor¬ 
tions. . Dr Blair makes light of this affertion, as he finds it 
made in general terms in the vague and paltry extraft made 
by Prieftley from Bofcovich in his Effay on the Hiftory of 
Optics; but had he read this author in his own differta- 
tions, he would have feen that he was perfeftly right. Dr 
Blair, however, has hit on a very ingenious and effeftoal 
method of producing this union of three colours. In the 
fame way as we correft the difperfion of a concave lens of 
crown-glafs, by the oppofite difperfion of a concave lens of 
flint-glafs, we may correft the fecondary difperfion of an 
achromatic convex lens by the oppofite fecondary difperfion 
of an achromatic concave lens. But the intelligent reader 
will obferve, that this union does not contradift the affer¬ 
tion of Bofcovich, becaufeitis nicejfarily produced by means 
of three refrafting fubftances. 

The moft effencial fervice which the public has received 
at the hands of Dr Blair is the difeovery of fluid mediums 
of a proper difperfive power. By compofing the lenfes of 
fuch fubftances, we are at once freed from the irregula¬ 
rities in the refraftion and difperfion of flint-glafs, which 
the chemifts have not been able to free it from. In what¬ 
ever way this glafs is made, it confifts of parts which differ 
both in refraftive and difperfive power ; and when taken up 
from the pot, thefe parts mix in threads, which may be dif- 
feminated through the mafi in any degree of finenefs. But 
they ftill retain their properties; and when a piece of flint- 
glafs has been formed into a lens, the eye, placed in its fo¬ 
cus, fees the whole furface occupied by gliftening threads or 
broader veins running acrofs it. Great rewards have been of¬ 
fered for removing this defeft, but hitherto to no purpofe. 

We beg leave to propofe the following method: Let the 
glafs be reduced to powder, and then melted with a great 
proportion of alkaline fait, fo as to make a liquor filicum. 

When precipitated from this by an acid, it ronft be in a 
ftate of very uniform compofition. If again melted into 
glafs we Ihould hope that it would be free from this defeft ; 
if not, the cafe feems to be defperate. 

But by ufing a fluid medium, Dr Blair was freed from 
all this embarraffment; and he acquired another immenfe 
advantage, that of adjufting at pleafure both the refraftive 
and difperfive powers of his lenfes. In folid lenfes, we do 
not know whether we have taken the curvatures fuited to 
the refraftions till our glafs is finilhed ; and if we have mtf- 
taken the proportions, all our labour is lolL But when 
fluids are ufed, it is enough that we know nearly the re¬ 
fraftions. We fuit our focal diftances to thefe, and then 
felecl our curvatures, fo as to remove the aberration of fi¬ 
gure, preferving the .focal diftances. Thus, by properly 
tempering the fluid mediums, we bring the lens to agree 
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Teklfcepe. precifely with the theory, perfectly achromatic, and the 
aberration of figure as much corredted as is poffible. 

Dr Blair examined the refradtive and difperfive powers 
of a great variety of fubftances, and found great varieties in 
their adtions on the different colours. This is indeed what 
every well informed naturalift would expedt. There is no 
doubt now among naturalifts about the mechanical connec¬ 
tion of the phenomena of nature ; and all are agreed that 
the chemical adtions of the particles of matter are perfedtly 
like in kind to the adtion of gravitating bodies; that all 
thefe phenomena are the effedts of forces like thofe which 
we call attradlions and repulfions, and which we obferve in 
magnets and eledtrified bodies; that light is refracted by 
forces of the fame kind, but differing chiefly in thefmall ex¬ 
tent of their fphere of adtivity. One who views things in 
this way will expedt, that as the adtions of the fame acid 
for the different alkalis are different in degree, and as the 
different acids have alfo different adlions on the fame alkali, 
in like manner different fubftances differ in their general re- 
fradtive powers, and alfo in the proportion of their adtion 
on the different colours. Nothing is more unlikely there¬ 
fore than the proportional difperfion of the different co¬ 
lours by different fubftances ; and it is furprifing that this 
inquiry has been fo long delayed. It is hoped that Dr 
Blair will oblige the public with an account of the experi¬ 
ments which he has made. This will enable others to co¬ 
operate in the improvement of achromatic glaffes. We can¬ 
not derive much knowledge from what he has already pub- 
lifhed, becaufe it was chiefly with the intention of giving a 
popular, though not an accurate, view of the fubjedi. The 
conftrudtions which are there mentioned are not thofe which 
he found moft effedtual, but thofe which would be moll 
eafily underftood, or demonftrated by the flight theory 
which is contained in the differtaiion ; befides, the manner 
of expreffing the difference of ret Tangibility, perhaps cho- 
fen for its paradoxical appearance, does not give us a clear 
notion of the charadtenllic differences of rite fubftances ex¬ 
amined. Thofe rays w'hich are ultimately moft deflected 
from their diredtion, are faid to have become the moft re¬ 
frangible by the combination of different fubftances, al¬ 
though, in all the particular refradtions by which this effect 
is produced, they are lefs reiradted than the violet light. 
We can juft gather this much, that common glals difperfes 
the rays in fuch a manner, that the ray which is in the con¬ 
fine of the green and blue occupies the middle of the pris¬ 
matic fpedtrum ; but in glaffes, and many other fubftances, 
which are more difperfive, this ray is nearer to the ruddy 
extremity of the fpedtrum. While therefore the ftraight 
line RC' (fig. 9. B) terminates the ordinates O o',YY', Gg', 
&c. which reprefent the difperfion of common glafs, the 
.ordinates which exprefs the difperfions of thefe ffibftances 
are terminated by a curve palling through R and C', but 
lying below the line RC'. When therefore parallel hete¬ 
rogeneous light is made to converge to the axis of a con¬ 
vex lens of common glafs, as happens at F in fig. 5. C, 
the light is difperfed, and the violet rays have a fliorter fo¬ 
cal diftance. If we now apply a concave lens of greater 
difperfive power, the red and violet rays are brought to one 
focus F'; but the green rays, not being fo much refradted 
away from F, aie left behind at n, and have now a fhorter 
focal diftance. But Dr Blair afterwards found that this 
was not the cafe with the muriatic acid, and fome folutions 
in it. He found that the ray which common glafs caufed 
to occupy the middle of the fpedtrum was much nearer to 


the blue extremity when refradted by tnefe ...ids- ir.tic- 
fore a concave lens formed of Inch fluids which united the 
red and violet rays in F', refradted the green rays to f. 

Having obferved this, it was an obvious conjedture, that 
a mixture of fome of thefe fluids might produce a medium, 
whofe adtion on the intermediate rays fhould have the fame 
proportion that is obferved on common glafs ; or that two 
of them might be found which formed fpsdlra fimilarly di- 
vided, and yet differing fufllciently in difperfive power to 
enable us to deftroy the difperfion by contrary refradtions, 
without deltroying the whole refradtion. Dr Blair accord¬ 
ingly found a mixture of folutions of ammoniacal and mer¬ 
curial falts, and alfo fome other fubftances, which produced 
difperfions proportional to that of glafs, with refpedt to the 
different colours. 

And thus has the refult of this intricate and laborious in 
veftigation correfponded to his utmoft wifhe?. He has pro¬ 
duced achromatic telefcopes which feem as perfect as the 
thing will admit of; for he has been able to give them fuel) 
apertures, that the incorrigible aberration arifing from the 
fpherical furfaces becomes a fenfible quantity, and precludes 
farther amplification by the eye glaffes. We have exami¬ 
ned one of his telefcopes: The focal diftance of the objedi- 
glafs did not exceed 17 inches, and the aperture was fully 
inches. We viewed fome fingle and double ftars and 
fome common objedts with this telefcope ; and found, that 
in magnifying power, brightnefs, and diftindtnefs, it was ma* 
nifeftly fuperior to one of Mr Dollond’s of 42 inches fo¬ 
cal length. It alfo gave 11s an opportunity of admiring the 
dexterity of the London artifts, who could work the glaffes 
with fuch accuracy. We had moft diftindt vifion of a ftar 
when uiingan eredting eye-piece, which made this telefcope 
magnify more than a hundred times; and we found the field 
of vifion as uniformly diftindt as with Dollond’s 42 inch te¬ 
lefcope magnifying 46 times. The intelligent reader muft 
admire the nice figuring and centering of the very deep cye- 
glaffes which are neceffary for this amplification. 

It is to be hoped that Dr Blair will extei d his views to 
glaffes of different compcfitions, and thus give us objedt- 
glaffes which are folid ; for thofe compofed of fluids have 
inconveniences which will hinder them from coming into 
general ufe, and will confine them to the mufeums of phi- 
lofophers. We imagine that antimonial glaffes bid fair to 
anfwer this purpofe, if they could be made free of colour, 
fo as to tranfmit enough of light. We recommend this dif- 
fertation to the careful perufal of our readers. Thofe who 
have not made themfelves much acquainted with the delicate 
and abftrufe theory of aberrations, will find it exhibited in fuch 
a popular form as will enable them to underftand its general 
aim ; and the well-informed reader will find many curious 
indications of inquiries and difeoveries yet to be made. 

We now proceed to confider the eye-glaffes or glaffes of 
telefcopes. The proper conftrndlion of an eye-piece is not 
lefs eff atial than that of the objedt-glafs. But our limits 
will not allow us to treat this fubjedi in the fame detail. 
We have already extended this article to a great length, 
becaufe we do not know of any performance in the Englilh 
language which will enable our readers to underftand the 
conttrudlion of achromatic telefcopes ; an invention which 
has completed the difeoveries of the illufttiou.. Newton, and 
refledts honour on his country. Our readers will find 
abundant information in Dr Smith’s Optics concerning the 
eye-glaffes, chiefly deduced from Huyghen’s fine theory of 
aberration (a). At the fame time, we muft again pay Mr 
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(a) While we thus repo 


atedly fpeak of the theory of fpherical aberration as coming from Mr Huygbens, we muft not 
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1 AdApe. Dollor.J the merited compliment of faying, that he was the 
firft who made any fcientific application of this theory to 
the compound eye-piece for eredling the ohjedt. His eye¬ 
pieces of five and fix gldfl'es are very ingenious reduplica¬ 
tions of Huyghens’s eye-piece of two glaffes, and would pro¬ 
bably have fuperfeded all others, had not his difcovery of 
achromatic objeCtr-glalfes caufed opticians to confider the 
chromatic difperfion with more attention, and pointed out 
methods of correcting it in the eye-piece without any com¬ 
pound eye-glafles. They have found that this may be more 
■conveniently done with four eye-glades, without fenfibly di- 
niiniihing the advantages which Huyghens (howed to re- 
fult from employing many fmall refractions inltead of a lef- 
•ier number of great ones. As this is a very curious fubjeCt, 
we fhall give enough for making our readers fully acquaint¬ 
ed with it, and content ourfelves with merely mentioning 
the principles of the other rules for conllruCting an eye¬ 
piece. 

Such readers as are lefs familiarly acquainted with op¬ 
tical difcuflions will do well to keep in mind the following 
«onfequences of the general focal theorem (Optics n° 141. 
Cor. 5.). 

If AB (fig. 10. B) be a lens, R a radiant point or focus 
of incident rays, and a the focus of parallel rays coming 
from the cppofite fide ; then, 

... 1. Draw the perpendiculars a' to the axis, meeting the 
Incident ray in a', and a' A to the centre of the lens. The 
•refraCled ray BE is parallel to a' A : for R a' : a' A (= 
11 a : a A) RB ; BF (= RA : AF), which is the focal 
theorem. 

2. An obl’que pencil BP£ proceeding from any point P 
■which is not in the axis, is collected to the point f t where 
the refraCled ray BF cuts the line PA / drawn from P 
-through the centre of the lens : for P a! : a' A = PB : B f, 
which is alfo the focal theorem. 

The Galilean telefcope is fufceptible of fo little improve¬ 
ment, that we need not employ any time in illuftrating its 
performance. 

The fimple aftronomical telefcope is reprefented in fig. 11. 
The beam of parallel rays, inclined to the axis, is made to 
converge to a point G, where it forms an image of the low- 
eft point of a very diftant objeCt.* Thefe rays decuffating 
from G fall on the eye-glafs j the ray from the loweft point 
B of the objefl-glafs falls on the eye-glafs at b ; and the 
ray from A falls on a ; and the ray from the centre O 
falls on 0. Thefe rays are rendered parallel, or nearly fo 
by refraction through the eye-glafs, and take the direction 
b t , 0 I, a i. I fifth e eye be placed fo that this pencil of pa¬ 
rallel rays may enter it, they converge to a point of the re¬ 
tina, and give diftinCt vifion of the loweft point of the ob¬ 
ject. It appears inverted, becaufe the rays by which we fee 
its loweft point come in the direction which in fimple vifion 
is connected with the upper point of an objeCt. They 
•come from above, and therefore are thought to proceed 
from above. We fee the point as if fituated in the direc¬ 
tion I 0. In like manner the eye placed at I, fees the upper 
point of the objeCt in the direction IP, and its middle in 
the direction IE. The proper place for the eye is I: if 
brought much nearer the glals, or removed much farther 


from it, fome, or the whole, ot this extreme pencil of rays Telefcope. 
will not enter the pupil. It is therefore of importance 
to determine this point. Becaufe the eye requires parallel 
rays for diftinCt vifion, it is plain that F mull be the prin¬ 
cipal focus of the eye-glafs. Therefore, by the common 
focal theorem (Optics, n° 141. Cor. 5.), OF : OE = 

OE : 01 , or OF : FE = OE : El. 

The magnifying power being meafured by the magnitude 
of the vifual angle, compared with the magni.udeof the vi- 

fual angle with the naked eye, we have °2-lL, or for 

•O/ oOF 

the meafure of the magnifying power. This is very nearly 

_ OE or 2F 

“ El’ ° r FI 1 


As the line OE, joining the centres of the lenfes, and 
perpendicular to their furfaces, is called the axis of the tele¬ 
fcope, fo the ray OG is called the axis of the oblique pen¬ 
cil, being really the axis of the cone of light which has the 
objeCt-glafs for its bale. This ray is through its whole 
courfe. the axis of the oblique pencil j and when its courfe 
is determined, the amplification, the field of vifion, the aper¬ 
tures of the glades, are all determined. For this purpofe 
we have only to confider the centre of the objeCt-glafs as a 
radial point, and trace theprocefs of a ray from this point 
through the other glades : this will be the axis of fome 
oblique pencil. 

It is evident, therefore, that the field of vifion depends 
on the breadth of the eye-glafs. Should we increafe this* 
the extreme pencil wiil pafs through I, becaufe O and I are 
ftill the conjugate foci of the eye-glafs. On the other 
hand, the angle refolved on for the extent or field of vifion 
gives the breadth of the eye-glafs. 

We may here obferve, by the way, that for all optical 
inftruments there mull be two optical figures confidered. 
The firft (hows the progrefs of a pencil of rays coming from 
one point of the objeCt. The various focufes of this pencil 
(how the places of the different images, real or virtual. 
Such a figure is formed by the three rays AG a i\ OG 0 I, 
BG bi. 

The fecond fhows the progrefs of the axes of the different 
pencils, proceeding through the centre of the objeCt-glaf?. 
The focufes of this pencil of axes (how the places where an 
image of the objeCt-glafs is formed ; and this pencil deter¬ 
mines the field of vifion, the apertures of the lenfes, and the 
amplification or magnifying power. The three rays OG 0 I, 
OFEI, OHPI, form this figure. 

See alfo fig. 17. where the progrefs of both fetsof pencils 
is more diverfifred. 

The perfection of a telefcope is to reprefent an object 
in its proper fhape, diftinCtly magnified, with a great field 
of vifion, and fuiiiciently bright. But there are limits to 
all thefe qualities ; and an increafe of one of them, for the 
mod part, diminifhes the reft. The brigbtnefs depends on 
the aperture of the objeCt-glafs, and will increafe in the fame 
proportion (becaufe i i' will always be to AB in the pro¬ 
portion of EF to FO), till the diameter of the emergent 
pencil is equal to that of the pupil of the eye. Increafing 
the objeCt-glafs any more, can fend no more light into the 
eye. But we cannot make the emergent pencil nearly fo 

large 


omit giving a due (hare of the honour of it to Dr Barrow and Mr James Gregory. The firft of thefe authors, in his 
Gptlcal Lectures delivered at Cambridge, has given every propofition" which is employed by Huyghens, and has even 
profecuted the matter much further. In particular, his theory of oblique (lender pencils is of immeufe confequence to 
the perfection of telefcopes, by fhowing the methods for making the image of an extended furface as flat as poflible. 
Gregory, too, has given all the fundamental propofitions in his Optica Promota. But Huyghens, by taking the fubjeCt 
together, and treating it in a fyftem, has greatly Amplified it: and his manner of viewing the principal parts of it is 
incomparably more perfpicuous than the performances of Barrow-and Gregory. 
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opt. large a? this when the telefcope magnifies much; for the 
great aperture of the objed-glafs produces an indiftind 
image at GF, and its indiltindnefs is magnified by the eye- 
glafs. 

A great field of vifion is incompatible with the true fhape 
of the objed; for it is not ftridly true that all rays flow¬ 
ing from O are refraded to I. Thofe rays which go to the 
margin of the eye-glafs crofs the axis between E and I; 
and therefore they crofs it at a greater angle than if they 
palled through I. Now had they really paifed through I, 
the objed w'ould have been reprefented in its due propor¬ 
tions. Therefore fince the angles of the marginal parts are 
enlarged by the aberration of the eye-glafs, the marginal 
parts themfelves will appear enlarged, or the object appear 
diftorted. Thus a chefs board viewed through a reading 
glafs appears drawn out at the corners, and the ftraight lines 
are all changed into curves, as is reprefented in fig. 13. 

The circumftance which molt peremptorily limits the ex¬ 
tent of field is the neceffary diftindneis. If the vifion be 
indiftindt, it is ufelefs, and no other quality can compenfate 
this defedt. The diftortion is very inconsiderable in much 
larger angles of vifion than we can admit, and is unworthy 
of the attention paid to it by optical writers. They have 
been induced to take notice of it, becaufe the means of cor- 
reding it in a confiderable degree are attainable, and afford 
an opportunity of exhibiting their knowledge ; whereas the 
indiltindnefs which accompanies a large field is a fubjed of 
mod difficult difeuffion, and hds hitherto baffled all their 
efforts to exprefs by any intelligible or manageable formulae. 

ffhtxque Ira flat a nitefeere prtjfe 
Dcfptrat reltr.quit. 

This fubjedf mult, however, be confidered. The image 
at GF of a very remote objedf is not a plain furface per¬ 
pendicular to the axis of the telefcope, but is nearly fpheri- 
cal, having O for its centre. If a number of pencils of pa¬ 
rallel rays eroding each other in I fall on the eye-glafs, they 
will form a pidlure on the oppofite fide, in the focus F. 
-But this pidlure will by no means be flat, nor nearly fo, but 
vety concave towards E. Its exadl form is of molt difficult 
invefligation. The elements of" it are given by Dr Barrow ; 
and we have given the chief of them in the article Optics, 
when confideiing the foci of infinitely fiender pencils cf 
oblique rays. Therefore it is impofiible that the pidlure 
•formed by the objed-glafs can be feen diftindly in all its 
parts by the eye-glafs. Even if it were flat, the points G 
and H (fig. 11.) are too far from the eye-glafs when the 
middle F is at the proper diftance for diftindl vifion. When, 
therefore, the telefcope is fo adjnfied that we have diftindl 
vifion of the middle of the field, in order to fee the margin 
diftindlly we muft puflt in the eye-glafs: and having fo 
done, the middle of the field becomes indiftindt. When the 
field of vifion exceeds 12 or 15 degrees, it is not pofflble by 
any contrivance to make it tolerably diftindl all over ; ar.d 
we muft turn the telefcope fuccefflvely to the different parts 
•of the field that we may fee them agreeably. 

The caufe of this indiftindlnefs is, as we have already faid, 
the fhortnefs of the lateral foci of lateral and oblique pencils 
refraded by the eye-glafs. We have fhown (in Optics, 
n° 252) how to determine thefe in all the cafes which occur. 
But the determination is not complete, and relates only to 
thole rays which are in a plane palling through the axis of 
the lens. But the oblique pencil b G a, by which an eye 
placed at I fees the point G of the image, is a cone of light, 
having a circular bale on the eye-glafs ; of which circle a b 
is one of the diamecers. There is a diameter perpendicular 
to this, which, in this figure is reprefented by the point c. 
Fig 12. reprefents the bafe of t-he cone as feen by an eye 
Vol. XVIII. 


placed in the axis of the telefcope, will the objed-glafs as Tc 
appearing behind it. The point b is formed by a ray which ^ 
comes from the loweft point B of the oV-jed-irlafs, and the 
point a is illuznmtfed by a ray from A. The point c at 
the right hand of the circular bafe of this cone of light came 
from the point C on the left fide of the objed-glafs ; and 
the light comes to d from D. Now the laws of optics de- 
raonftrate, that the rays which come through the points e 
and d are more conyergeu after refradlien than the rays 
which come thtough a and b. The analogies, ■ therefore, 
which afr.ertain the foci of rays lying "a planes palling thro’ 
tire axis fio not determine the foci of the others. 01 this 
we may be feofible by looking through a lens to a figure on 
which are drawn concentric circles crofted by radii. When 
the telefcope is fo adjufted that we fee diftindlly the extre¬ 
mity of one of the radii, we fhall not fee diftindlly the cir¬ 
cumference which erodes the extremity with equal diftind- 
nefs, and v':ce verfa. This difference, however, between the 
foci of the rays which come through a and b, and thofe 
which come through c and d, is not confiderable in the fields 
of vifion, which are otherwife admiflible. But the fame -dif¬ 
ference of foci obtains alfo with refpedt to the difperfion of 
light, and is more remarkable. Both d’Alembert and Euler 
have attempted to introduce it into their formulse ; but they 
have made them ufelefs for any pradical purpofe by theit 
inextricable complication. 

This muft ferve as a general indication of the difficulties 
which occur in the couftrudlion of telefcopes, even although 
the objed-glafs were pcrfedl, forming an image without the 
fmallelt confulion or diftortion. 

There is yet another difficulty or Imperfedion, The 
rays of the pencil a G b, when refraded through the eye- 
glafs, are alfofeparated into their component colours. The 
edge of the lens muft evidently perform the office of a prifm, 
and the white ray G b will be fo difpeifed that if 1 2' be the 
path of its red ray, the violet ray, which makes another 
part of it, will take filch a conrfe b n that the angle 2'i n 
will be nearly T x T th of G' l The ray G a paffing through 
a part of the lens whofe futfaces are lefs inclined to each 
other will be lefs refraded, and will be lefs difpeifed in the 
fame proportion very nearly. Therefore the two violet rays 
will be very nearly parallel when the two red rays arc ren¬ 
dered parallel. 

Hence it muft happen, that the objed will appear bor¬ 
dered with coloured fringes. A black line feen near the 
margin on a white ground, will have a ruddy and orange 
border on the outftde and a blue border within : and this 
confufion is altogether independent on the objed-glafs, and 
is fo much the greater as the vifual angle l 1 E is greater. 

Such are the difficulties : They would be unfurmountabk 
were it no-t that fome of them are fo conneded that, to a 
certain extent, the diminution of one is accompanied by a 
diminution of the other. Our readers will recoiled, that in 
the article Optics we gave fome account cf what are called 
the Ca’.'.jih curves (Optics n° 252), and fluv.ved that thefe 
curves are the geometrical loci of the foci of infinitely Oen* 
der pencils. Confequently the point G is very nearly ia 
the cauftic formed by a beam of light confifting of rays pa¬ 
rallel to I q, and occupying the whole furface of the eye- 
glafs, becaufe the pencil of rays which are colleded at G 1 - 
very fmall. Ai y thing therefore that diminiihes the mutual 
inclination of the adjoining rays, puts their concourfe farther 
off. Now this is precifely what we want: for the point G 
of the image formed by the objed-glafs is already beyond 
the focus of the oblique fiender pencil of parallel rav -:a ar.d 
i b ; and therefore, it we could -make this focus go a little 
farther from a and b, we fhall bring it nearer to G, ar.d ob¬ 
tain more diltind vifion of this point of the obi-ed. N >v 

Z 2- let 
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•Cel-tope, iet it be leeollefted, that in moderate refraftions through 
ptifms, two rays which are inclined to each other in a fmall 
angle are, after refradtion, inclined to each other in the fame 
angle. Therefore, if we can diminifli the aberration of the 
ray a i, or 0 I, or b V, we diminiih their mutual inclination ; 
and confequently the mutual inclination of the rays G a, 
Go, Gb’, and therefore lengthen the focus, and get more 
diftindt vilion of the point G. Therefore, we at once cor- 
redt the diftortion and the indiftinctnefs wand this is the aim 
of Mr Huyghens’s great principle of dividing the refrac¬ 
tion?. See Optics, n° ico. 

The general method is as follows : Let- 0 be the objedt- 
glaft (fig. 14. A) and E the eye-glafs of a telefcope, an.t F 
their common focus, and FG the image formed by the ob- 
jcdt-glafs. The proportion of their focal diilances is flip- 
pofed to be fuch as gives as great a magnifying power as 
the perfedtion of the objedi-glals will admit. Let BI be 
-tlie axis of the emergent pencil. It is known by the focal 
theorem that GE is parallel to BI: therefore BGE is the 
whole refradlion or defiedtjon -of the ray OHB from its for¬ 
mer diredli.cn,. Let it be propofed to diminiih the aberra¬ 
tions by dividing this- into two parts by means.of two glaiTes 
L and e, fo as to make the ultimate angle of v.ifion 
equal to BIE, and thus retain the fame magnifying power 
and vifible field. Let it be propofed to. divide, it into the 
parts BGC and CGE-. 

From G draw any line GD to the axis towards O ; and 
draw ibe perpendicular DH, cutting OG in H ; draw H r 
parallel to GC, cutting GD in g ; draw gf perpendicular 
10 the axis, and g e parallel to GE ; draw eb perpendicular 
to the axis,- draw D <s parallel to GC, and S~d perpendicular 
to the axis. 

, Then if there be placed at D a lens whofe focaldiftance 
5 $ D d, and another at e whofe focal diilance is e f, the thing 
is done. The r.iy OH will be refradted, into.H£, and. this, 
into b i parallehto BL 

The demonftratipn cf this conftrudiion is fo evident by. 
means of. the common focal theorem, that we need not re¬ 
peat it,.nor the reafons for.its advantages (fee Optics ioo). 
We have the fame magnifying power, and the fame field of 
viiicn ; we have.lefs aberration, and therefore lefs diftortion 
and indiilinflnefs,; and this is brought about by a lens HD- 
of a fmaller aperture and a greater focal diftance than BE. 
Confequently,, if vve are contented with the diftindtnefs. of 
the margin of- the field with a fingle eye-glafs, we may greatly 
increafe the field of vilion: for if we increafe DH.to the 
Jize of EB we (hall have a greater field, and much greater,- 
diitindtnefs in the. margin ; becaufe HD is of a. longer Local.- 
diilance, and will bear a greater aperture, : preferring the 
fbme diliindhiefs at th.e edge. On this,account the glafs 
HD is commonly called the FiAd-glafs. 

It mud be obfervgd here, however,.that although.the dif¬ 
tortion of the c-bject is Idfened, there is a real diftortion. 
produced in,the image fg . But. ibis, when magnified by 
the glafs e,. is fmaller than the diftortion produced by the 
glafs E, of greater aperture and fborter focus, on the un- 
diflorted image GF. But becaufe there is a diftortion in 
tbe.fecond image f g, this conftrudiion. cannot be ufed for 
*be telefcopes of aftronomical quadrants,, and other gradua¬ 
ted inftruments; becaufe then equal divilions of the micro-. 

' meter would not correfpond-to equal angles. 

But the fame. oonftrjnSion will anfw-er in this cafe, by 
talcing the point D on that fide of F which is remote from Q 
(.fig. 14 B). This is the form now. employed in the,tele¬ 
scopes of all graduated iqftruments. 

The. exact proportion in,which, the diftortion and the ia- 
diftindlnefs at the edges of the field are diminifhed by this 

ctpftruftion, depends on the proportion, in which the.angle. 


BGE is divided by GC ; and is of pretty difficult inveftiga- Telefcopet 
tion. But it never deviates far (never fth in optical inllru- 
ments) from the proportion of the fquares of the angles. 

We may, without any fenfible error, fuppofe it in this pro- 
portion. This gives us a pradlical rule of eafy recolledlion, 
and of moll extenfive ufe. When we would diminiih an 
aberration by dividing the whole refradlion into two parts, 
we fhall do it moft-effectually by making them equal. In 
like manner, if we divide it into- three parts by means of two 
additional glaffes, we muft make each = yd.of the whole; 
and fo on for a greater number. 

Thisufeful problem, even when limited, as we have done, 
to equal refractions, is as yet indeterminate; that is, fuf- 
ceptible of an infinity of folutions : for the point D, where 
the field glafs is placed, was taken at pleafure: yet there 
muft be fituations more proper than other?. The aberra¬ 
tions which produce diftortion,,, and th-ofe which produce in- 
diftindtnefs, do not follow the fame-prop.,rtions. To corredt 
the indiftindlnefs, we fhould not feledt luch pofitions of the- 
fens HD as will give a fmall focal diftance to be; that is, 
we fhould not remove it very far from F. Huyghens recom¬ 
mends the proportion of 3 to 1 for that of the focal dis¬ 
tances of the lens HD and eb. , and fays that the diftance 
De ftiould be = 2 F f. This will make ei =. \e F, and will- 
divide the whole refradlion into two equa parts,., as any one 
will readily fee by conftrudting the common optical figure. 

Mr Short, the celebrated improver of reflecting telefcopes, 
generally employed this proportion; and we fhall prefently 
fee that it is a very good one. 

It has been already obferved that the great refradtior.a 
which take place on the eye-glafles occafion very confider- 
able difperfions, and difturb the vifion by fringing every 
thing-witli colours. To remedy this, achromatic eye-glafles- 
may be employed, conftrudted by the rules already delivered. 

This conftrudiion,. however, is incomparably more intricate - 
than that of objedbglafles,: for the equations muft involve- 
the diftance of the radiant point, and be more complicated t 
and this complication is immenfely increafed on account of 
the great obliquity of the pencils. 

Moft fortunately the Huyghenian conftrudlion of an-eye¬ 
piece enables us to corredt this -difperfion to a great degiee 
of exactnefs. A heterogeneous ray is difperfed at H, and 
the red ray belonging to it falls on the lens be at a greater 
diftance from the centre than the violet ray coming from H. 

It will therefore be lefs refradled (cseteris paribus) by the 
lens be; and it is.poflible that the/difference may be fuch 
that the red and violet rays difperfed.at Hmay be render¬ 
ed parallel at b, or even a little, divergent, fo as to unite ac¬ 
curately with the red ray at the bottom of the eye. How 
this may be afFedted, by a proper feledtion of the places and 
figures of the lenfes, will appear by the following propofi-, 
tion, which we imagine is new, and not inelegant. 

Let the compound ray OP (fig. 15. A) be difperfed by- 
the lens. PC.;- and let PV, PR be its vk let and red rays, 
cutting the axis in G and g. It; is required to place an¬ 
other lens RD in.their way, fo that the emergent rays R r, 

V.v. r lhall .be parallels 

Produce the incident-ray OP to 7 b, The angles ZPR, 

ZPV, are given, (and RPV, is neatly = ——\ and the, 

27 / 

interfeftions- G and g with the axk., Let F be the focus of 
parallel red light coming through the lens RD in the op- 
pofite dirtdtion., Then (by the common optical theorem), 
the perpendicular F p will cut PR in fuch a point p, that 
p F will be parallel to the emergent ray R r (fee Optics,. 
n° 252—256), and to Vv. Theieiore if p D cut PV in u, 
and uf be drawn perpendicular to the axis, we fhall have. 

(alfo by the common theorem) the point /for the focu, of 
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violet rays, an< ^ CP :Dyr=Dj) : D « 22 28 : 27 neatly, or 
in a given ratio. 

The problem is therefore reduced to this, “ To draw from 
a point D in the line CG a line D P , which fltall be cut by 
the lines PR and PV in the given ratio. 

The following conftruclion naturally offers itfelf: Make 
CM xg M in ihe given ratio, and draw MK parallel to P ?. 
1 hrough any point D of CG draw the Ptraight line PDK, 
cutting MK in K. Join GK, and draw D P parallel to KG. 
This will folve the problem ; and, drawing P F perpendicular 
to the axis, we (hall have F for the focus of thd lens R_D 
for parallel red rays. 

The demonftration is evident: for MK being parallel to 
Ptr, we have GM : g M 22 GK : HK, 22 , D : u D, 22 FD 
f D, in the ratio required. 

Phis problem admits of an infinity of folutions % becaufe 
the point D may be taken anywhere in the line CG. It 
may therefore be fubj -fted to fiKh conditions as may pro¬ 
duce other advantages. 

1. It may be reftridted by the magnifying power, or by 
the divifion which we choofe to make of the whole refrac¬ 
tion which produces this magnifying power. Thus, if we 
have refolved to diminifh the abena ions by making the two 
refradlions equal, we have deteimined the angle llrD. 
Therefore draw GK, making the angle MGK equal to 
that which the emergent pencil mud make with the axis, 
in order to produce this magnifying power. Then draw 
MK parallel to P g, meeting GK in K. Then draw PK, 
cutting the axis in D, and D P parallel to GK, and P F per¬ 
pendicular to the axis. D is the place, a@d DF the focal 
diftance of the eye-glafs. 

2. Particular circumftances may caufe us to fix on a par¬ 
ticular place D, and we only want the focal diltance. In 
this cafe the firft ccnftrvidfion fuffices. 

3. We may have determined on a certain focal difiance 
DF, and the place muft be determined. In this cafe let 

GF : F P 22 1 : tan. G 

F f : f u — 1 : m, m being 2= 

f u : f g 22 tan. g : 1 

then GF : fg 2= tan. g : m tan. G 

then GF— -fg-. GF — tan.^— m tan. G : tan.^ 
or Gg + F/: GF 22 tan. g—m tan. G : tan. g ; 

and GK 2= Gg -f- F f —— — - a -, and is there- 

tan. g — m. tan. G 

fore given, and the place of F is determined ; and fince FD 
is given by fuppofition, D is determined. 

The application of this problem to our purpofe is diffi¬ 
cult, if we take it in the moft general terms ; but the na¬ 
ture of the thing makes fuch limitations that it becomes 
very eafy. In the cafe of the difperfion of light, the angle 
GP^ is fo fmall that MK may be drawn parallel to PG 
without any fenfible error. If the ray OP were parallel to 
CG, then G would be the focus of the lens PC, and the point 
M would fall on C 5 becaufe the focal diftance of red rays is to 
that of violet rays in the fame proportion for every lens, and 
therefore CG : C^ =2 DF : D/. Now, in a telefcope which 
magnifies confiderably, the angle at the objedt-glafs is very 
fmall and CG hardly exceeds the focal diftance; and CG 
is to C^ very nearly in the fame proportion of 28 to 27. 
We may theref ore draw through C (ft/. 15. B) a line CK 
parallel to PG : then draw GK 1 perpendicular to the axis 
of the lens, and join PK’ ; draw K'BE parallel to CG, 
cutting PK in B ; draw BHI parallel to GK, cutting GK' 
in H: Join HD and PK. It is evident that CG is bi- 
fedted in F', and that K'B = 2 F’D : alfo K'H : HG 22: 
K'B : BE, 22 CD : DG Therefore DH is parallel to 
•CK', - r to PG. But becaufe PF 22 F'K', PD is 22 DB, 
and IH =2 HB. Therefore P D = HB, and FD 22 K'B, 


22 2 F'D ; and FD is bifedled in F'. Therefore CD 22 Teh 
CG + FD. 

2 

That is, in order that the eye-glafs RD may corredl the 
difperfion of the field-glafs PC. the cliflance between them muji 
be equal to the half fum tf their fecaldijlances very nearly. More 
exadtly, the dt/lance between then muji be equal to the half fum 
of the focal diftance of the eye glafs, and the difarce at which 
the fieldglafs would fonn an image of the cljeil ghifs. For 
the point G is the focus to which a ray coming from the 
centre of the objecl-glafs is refracted by the field-glaft. 

This is a very fimple folution of this important problem. 
Huyghens’s eye piece correfp nds with it exaftly. If in¬ 
deed the difperiion at P is not entirely produced by the re- 
fradlion, but perhaps combined with ffirr.e previous di.per- 
fion, the point M (fig. 15. A) will not coincide with C, 

(fig. 15. B), and we llaill have GC to GM, as the natural 
difperfion at P to the difperfion which really obtains there. 

Tills may deftroy the equation CD 22 ~ l-L—. 

2 

Thus, in a manner rather unexpedted, hive we freed the 
eye-glaffes from the greateft part of the effect of difperfion. 

We may do it entirely by pufhing the eye-glafs a little 
nearer to the field-glals. This will render the violet rays a 
little divergent from the red, fo as to produce a perfedt pic¬ 
ture at the bottom of the eye. But by doing fo we have 
hurt the diltindtnefs of the whole pifture, becaufe F is not 
in the focus of RD. We remedy this by drawing both 
glades out a little, and the telefcope is made perfedl. 

This improvement cannot be applied to the conflrudiioa 
of quadrant telefcope?, fuch as fig. 14. B. Mr Ramfderi 
has attempted it, however, in a very ingenious way, which 
merits a place here, and is alfo inftrudtive in another way. 

The field-glafs HD (fig. 14. B) is a plano-convex, with its 
plane fide next the image GF. It is placed very near this 
image. The coniequence of this difpofition is that the 
image GF produces a vertical image g /, which is much lefs 
convex towards the glafs. He then places a lens on the 
point C, where the red ray would crofs the axis. The vio¬ 
let ray will pafs on the other fide of it. If the focal di¬ 
ftance of this glafs be f c, the vifion will be diftindt and free 
from colour. It has, however, the incor.veniency of obli¬ 
ging the eye to be dole to the glafs, which is very trouble* 
fome. 

This would be a good conftrudlion for a magtc-lanthorn, 
or for the objedl-glafs of a folar microfcope, or indeed of 
any compound microfcope. 

We may prelume that the Teader is now pretty familiar 
with the different circumftances which muft be confidered in 
the conftrudlion of an eye-piece, and proceed to confider 
thofe which mull be employed to ered the objeift. 

This may be done by placing the lens which receives the 
light from the objedt-glafs in fuch a manner that a fecond 
image (inverted with refpedt to the firil) may be formed 
beyond it, and this may be viewed by an eye-glafs. Such 
a conftrudlion is reprefented in fig. 16. But, belides many pj at .. 
other defedls, it tinges the objedt prodigioufly with colour. DIV. 
The ray 0 d is difperfed at d into the red ray d r, and the 
violet d v, v being farther from the centre than r, the re- 
fradted ray v v' croffes r r‘ both by reafton of fpherical aber¬ 
ration and its greater refVangibilky. 

But the common day telefcope, invented by F. Rheita, 
has, in this refpect, greatly the advantage of the one now 
deicribed. See Omcs, n° 266. The rays of compound 
light are difperfed at e and f. (Plate CCCLXIV. fig. 13 )- 
The vi let ray proceeding from f falls without the red ray 
at g, but is accurately colledted with it at the focus E, as 
we lhall demonftrate by and by. Sft.c? they crofs each 




tel l 364 ] TEL 


E, lie lay xmift fall within the red ray at /, 

and be lefs retrafted than if it bad fallen on the fame point 
tviia the red ray. Had it fallen there it would have fepa- 
rated from it; but by a proper diminution of its refradfion, 
it is kept parallel to it, or nearly fo. And this is one ex¬ 
cellence cf this telefcope : when cenftrudted with three eye- 
glaffes perfedtly equal, the colour is fenfibly diminifhed, and 
by ufing an eye-glafs fomewhat fmaller, it may be removed 
entirely.—We fay no more of it at prefent, becaufe we fhall 
find its confirmation included in another, which is {till more 
per left. 

It is evident at firft fight that this telefcope may be im¬ 
proved, by fubflituting for the eye glafs i k (fig. 13.) the 
Huyghenian double eye-glafs, or field glafs and eye-glafs re¬ 
presented in fig. 14. A, and fig. 14. B ; and that the firft 
of th. fe may be improved and rendered achromatic. This 
will require the two glafTes ef and gh to be increafed from 
the r prefent dimenfions to the fize of a field giafs, fuited 
to tlie magnifying power of the telefcope, fuppofing it an 
afironomical telefcope. Thus, we fhall have a telefcope of 
four eye-glaffes. The three firft wifi be cf a confiderable 
focal d’ftance, and two of them will have a common focus 
at b. But this is confiderably different from the eye piece 
of four glafTes which are now ufed, and are far better. We 
are indebted for them to Mr Dollond, who was a mathema¬ 
tician as well as an artift, and in the coutfte of his refearch 
difcovered refources which had not been thought of. He 
had not thsn difcovered the achromatic objeft-glafs, and 
was bufy in improving the eye-glalfes by diminilhing their 
fpherical aberration. Iiis firft thought was to make the 
Huyghenian addition at both the images of the day tele¬ 
fcope. This fuggefted to him. the following eye piece ©f 
five glafTes. 

Jfete F'g- i.7«. reprefents this eye-piece, ba-t there is not room 

1QIY.. for the objedl-glafs at its proper diftance.. A pencil of 
rays coming from the upper point of the objedt is made 
to converge (by the objedt-glafs) to G, where it would 
form a pifttvre of that part of the objedt. lout it is inter¬ 
cepted by the lens A a and its axis is bent towards the 
axis of the telefcope in the direction a t. At the fame 
time the rays which converged to G. converge to g, and 
there is formed an inverted pidture of the objedt at gf. The 
axis of the pencil is again refrafted at b, erodes the axis of 
the telefcope in H, is refradted again at c, at J, and at e, 
and at laft. erodes the axis in I. The rays of this pencil, 
diverging from g, are made lefs diverging, and proceed as 
if they came from g’, in the line B gg'. The lens c C 
caufes them to converge to o’, in the line G’ Cg'. The 
lens dT) makes them converge ftill more to G", and there 
they form an eredt pidture G" F" ; diverging from G", they 
are rendered parallel by the refradfion at e. 

At H the rays are nearly parallel. Had the glafs B b 
been a little farther from A, they would have been accu¬ 
rately fo, and the objedt-glafs, with the glades A and B, 
would have formed an agronomical telefcope with the Huy, 
ghenun eye-piece.. The glades C, D, and E, are intended 
merely for bending the rays back again till they again crofs 
the axis in I,. The glafs C tends chiefly to diminifh the 
great angle BH-A; and then the two glades D and E are 
another Huyghenian eye-piece. 

The art in this cmftiuftion lies in the proper adjuftment 
efi the glafTes, fo as to divide the whole bending of the pen¬ 
cil pretty equally among them, and to form the laft image 
in the focus of the eye-glafs, and at a.proper, diftafice from 
the other glafs. Bringing B nearer to A would bend the 
pencil more to the axis. Placing C farther from B would 
do the fame thing ; but this would be accompanied with 
more aberrations becaufs the rays would fallal a greater de¬ 


fiance from tlie centres of the lenfes. The greateft bend- Telefcope. 
ing is made at the field-glafs D; and we imagine that the 
telefcope would be improved, and made more diftindt at the 
edges of the field, by employing another glafs of great focal 
diftance between C and D. 

There is an image formed at H of the objedt-glalTes, and 
the whole light paffes through a fmall circle in this place. 

It is ulual to put a plate here pierced with a hole which has 
the diameter of this image. A fecond image of the objedt- 
glafs is formed at I, and indeed wherever the pencils crofs 
the axis. A lens placed at H makes no change in any of 
the angles, nor in the magnifying power, and affedts only 
the place where the images are formed. And, on the other 
hand, a lens placed at/, or F M , where a real image is form¬ 
ed, makes no change in the places of the images, but affedls 
the mutual inclination of the pencils. This aff rds a re- 
fource to the artift, by which he may combine properties 
which feem incompatible. 

The aperture of A determines the vifible field and all the 
other apertures. 

We mull avoid forming a real image, fuch as fg, or F 1 ' G" , 
on or very near any glals. For we cannot fee this image 
without feeing along w ith it every particle of dull and every 
fcratch on the glafs. We fee them as making part of the 
objedt when the image is exadtly on the glals, and we fee 
them confufedly, and fo as to confufe the objedt, when the 
image is near it. For when the image is on or very near 
any glafs, the pencil of light occupies a very fmall part of 
its furface, and a particle of dull intercepts a great proportion 
of it. 

It is plain that this conftrudtion will not do for the tele¬ 
fcope of graduated inftruments, becaufe the micrometer can¬ 
not be applied to the fecond image fg, on account of its 
being a little diftorted, as has been obferved of the Huyghe¬ 
nian eye-piece. 

Alfo the interpofition of the glafs C makes it difficult to 
eorredt the difperfion. 

By proper reafoning from the correction in the Huyghe¬ 
nian eye-piece, we are led to the beft conftruction of one 
with three glafTes ; which we fhall now conlider, taking it in 
a particular form, which fhall make the difeuffion eafy, and 
make us fully mailers of the principles which lead to a bet¬ 
ter form. Therefore let PA (fig. 18.) be the glafs which 
firft receives the light proceeding from the image formed by 
the objedl-glafs, and let OP be the axis of the extreme pen¬ 
cil. This is refradted into PR, which is again refradted 
into R r by the next lens Br. Let b be the focus of paral¬ 
lel rays of the fecond lens. Draw PBr. We know that 
A b : b B = PB : B r, and that rays of one kind diverging 
from P will be colledted at r. But if PR, PV be a red 
and a violet ray, the violet ray will be more refradted at V, 
and will crofs the red ray iu fome intermediate point g of 
the line Rr. If therefore the firft image had been formed 
precifely on the lens- PA, we fliould have a fecond image at 
fg free from all coloured fringes.. 

If the refradiions at Rand R are equal (as in the common 
day teLefcope), the difperfion at V muft be equal to that at; 

P. or the angle vV r z= VPR. But we have ultimately 
RPV : R- V = BC : AB, (z= B b : A b by the focal theo¬ 
rem)- Therefore g V r : g r V (or g r :g V, or Cf if B)j 
= B b : A b, and AB : Ab= R r : Rg. 

This fftows byfthe way the advantage of the common day>, 
telefcope. In this- A.B=zAb, and therefore /is the place 
of- the laft: image which is free-from coloured fringes. But 
this image will not be feen free from coloured fringes through 
the eye-glafs Gr, iff be its focus: For had gr, gv been, 
both red rays, they would have been parallel after refrac¬ 
tion } but g v being a violet ray, will be more refradled. It 
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rUifcope. will not indeed be fo much defledled from parallelifni as the 
violet ray, which naturally accompanies the red ray tor, be- 
caufe it falls nearer the centtc. By computation its difper- 
hon is diminifhed about 4-th. 

In order that gv may be made parallel to g r after re¬ 
fraction, the refraction at r mull be fucli that the difperfion 
correfponding to it may be of a proper magnitude. How to 
determine this is the queftion. Let the difperfion at g be 
to the difperfion produced by the refraction at /-('which is 
required for producing the intended magnifying power) as 
1 to 9. Make 9 : 1 = //’:/ C, rr/C : CD, and draw 
the perpendicular D r' meeting the refraCted ray r r’ in r 1 . 
Then we know by the common focal theorem, that if f be 
the focus of the lens C r, red rays diverging from g will be 
united in r'. But the violet ray g v will be refra&ed into 
•v v 1 parallel to rr 1 . For the angle v r' r : v g r r= (ulti¬ 
mately ) y C : CD, = 9:1. Therefore the angle v r‘ r is 
equal to the difperfion produced at r, and therefore equal to 
1' vv', and v v’ is parallel to r r\ 

But by this we have deftroyed the diftinft vifion of the 
image foimed at fg, becaufe it is no longer at the focus of 
the eye-glafs. But diflindt vilion will be reftored by pulli- 
ing the- glaffes nearer to the ol jeCl-gLB, This makes the 
rays of each particular p:ncil mure divergent after refraCtion 
through A, but fcarcely makes any change in the direc¬ 
tions of the pencils themfelves. Thus the image comes to 
the focusand makes no fenfible change in the difper- 
fions. 

In the common day telefcope, the firft image is formed in 
the anterior focus of the firft eye-glafs, and the fecond image 
is at the anterior focus of the laft eye-glafs. If we change 
this laft for one of half the focal diftance, and pulh in the 
eye-piece rill the image formed by the objeCl glafs is half 
way between the firft eye-glafs and its focus, the laft image 
will be formed at the focus of the new eye-glafs, and the 
eye-piece will be achromatic. This is eafily feen by ma¬ 
king the ufual computations by the focal theorem. But 
the vilible field is diminilheJ, becaufe we cannot give the 
fame aperture as before to the new eye-glafs; but we can 
fnbftitute for it two eye-glafies like the former, placed clofe 
together. This will have the fame focal diftance with the 
new one, and will allow the fame aperture that we had be¬ 
fore. 

On thefe principles may be demonftrated the correction 
of colour in eye pieces with three glafles of the following 
conftru^ion. 

Let the ghiffes A and B be placed fo that the pofterior 
focus of the firft.nearly coincides with the anterior focus of 
the fecond, or rather fo that the anterior focus of B may be 
at the place where the image of the objed-glafs is formed, 
by which fituation the aperture neceftary for tranfmitting 
the whole light will be the fmalleft poffible. Place the 
third C at a diftance from the fecond, which exceeds the 
fum of their focal diftances by a fpace which is a third pro¬ 
portional to the diftance of the firft and fecond, and the fo¬ 
cal diftance of the fecond. The diftance of the firft eye- 
glafs from the objeCl-glafs muft be equal to the produdt of 
the focal diftance of the firft and fecond divided by their 
fum. 

Let O 0, A a, B b, C c, the focal diftances of the glaffes, 
be O, a, b, c. Then make AB =r a -}- b nearly j BC = 

i -J- c q—; OA = JlL. The amplification or mag- 

b -f- c 0-pc 

nifying power will be r= —; the equivalent eye-glafs 

— ^-jand the field of vifion = 3438' * ' r 

b foe. dift. ob. gU 


Thefe eye pieces will admit the ufe of a micrometer at T-ddcor 
the place of the firft image, becaufe it has no distortion. 

Mr Dollond was anxious to combine this achromatifm 
of tire eye-pieces with the advantages which he had found 
in the eye-pieces with five glaffes. This eye-piece of three 
glaffes neceffarily has a very great refradtion at the glafs B, 
where the pencil which has come from the other fide of the 
axis muft be rendered again convergent, or at leaft parallel 
to it. This occafioas confiderable aberrations. This may 
be avoided by giving part of this refradtion to a glafs put 
between the firft and fecond, in the fame Way as he has done 
by the glafs B put between A and C in his five glafs eye¬ 
piece. But this deranges the whole procefs. His inge¬ 
nuity, however, furmounted this difficulty, and he made eye¬ 
pieces of four glaffes, which feem as perfedt as can be de- 
fired. He has not publifhed his ingenious invelligation ; 
and we obferve the London artifts work very much at ran¬ 
dom, probably copying the proportions of fome of his beft 
glaifes, wiihout underftanding the principle, and therefore 
frequently miitaking. We fee many eye pieces which are 
far from being achromatic. We imagine therefore that it 
will be an acceptable thing to the artifts to have precifo 
inftiudlions how to proceed, nothing of this kind having 
appeared in our language, and the inveftigations of Euler, 
D’Alemberr, and even Bofcovich, being fo abftiufe as to 
be inaccetlible to all but experienced analyfls. We hope ti> 
render it extremely fimple. 

It is evident, that if we make the rays of different colours 
unite on the furface of the laft eye-glafs but one, commonly 
called the field-glafs, the thing will be done, becaufe the 
difperfion from this point of union will then unite with the 
difpeifion produced by this glafs alone; and this increafed 
difperfion may be corredled by the laft eye-glafs in the way 
already fhown. 

Therefore let A, B (fig. 19.) be the ftations which we 
have fixed on for the firft and fecond eye-glaffes, in order to 
give a proper portion of the whole refraction to the fecond 
glafs. Let b be the anterior focus of B. Draw PB r 
through the centre of B. Make A£:£B=:AB:BK,. 

Draw the perpendicular K r, meeting the refrafled ray in 
r. We know by the focal theorem, that red rays diver* 
ging from P will converge to r ; but the violet ray PV, be¬ 
ing more refraffed, will crofs R >■ in fome point g. Draw¬ 
ing the perpendicular fg, we get f for the proper place of 
the field glafs.. Let the refradted ray R r, produced back* 
wards, meet the ray OP coming from the centre of the ob¬ 
ject glafs in O. Let the angle of difperfion RPV be called, 
p, and the angle of difperfion at V, that is, r V v, be v, and, 
the angle V r R be r. 

It is evident that OR: OP = pi v, becaufe the difper-. 
fions are proportional to the fines of the refradfions, which, 
in this cafe, are very nearly as the refradtians them- 
{elves. 

Let (or?JL ortf^ be made rz m. Then v rr 
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j r V = p. m -f- 7t ; and 
R^V : Rrv~Kr: K or m -j- n : n zz R r R g, and 

R 2 = R r —-—• But R r is ultimately = BK =: AE 
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This value of 1 / is evidently ~ 

; p B -f A b 

Now b B being a conftant quantity while the glafs B is the 

fame, the place of union varies with-—-- If were- 

p B -J- A b 

move B a little farther from A, we iocreafe AB, and p E, 
and A b, each by the fame quantity. This evidently di- 
miniihes By On the other hand, bringing B nearer to A 
incieafes By. If we keep the' diftance between the glaifes 
the fame, but increafe the focal diftance l B, we augment 
By becaufe this change augments the numerator and dimi* 

-nifties the denominator of the fradtion i. 1 !-. 

p B + Ab 

In this manner we can unite the colours at what diftance 
we pleafei and confequently can unite them in the place of 
the intended field-glafs, from which they will diverge with 
an increafed difperfion, viz. with the diperfion competent 
to the refradlion produced there, and the difperfion p x 
m -f- « conjoined. 

It only remains to determine the proper focal diftances 
of the field-glafs and eye glafs, and the place of the eye- 
.glafs, fo that this difperfion may be finally corredled. 

This is an indeterminate problem, admitting of an infinl- 
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not limited to the equality of the refractions zug )>■, K rr 1 . 
In whatever proportion the whole refraction w g s is di¬ 
vided., we always can tell the proportion of the difperfions 
whichyhe two refractions occafion at g andr, and can there* 
fore find the values of s and q. Indeed this folution in¬ 
cludes the problem in p. 365. col. t.par. 2.; but it hid not 
occurred to us till the prefent occafion. Our readers will not 
be difpleafed with this variety of refource. 

The intelligent reader will fee, that in this folution fome 
quantities and ratios are affumed as equal which are not 
ftrictly fo, .in the fame manner as in all the elementary op¬ 
tical theorems. The parallel ifm, however, of v v' andr r* 
may be made accurate, by pufhing the lens D r nearer to 
C g, or retiring it from it. We may alfo, by pufhing it 
ftill nearer, induce a fmall divergency of the violet ray, fo 
as to produce accurate vifion in the eye, and may thus make 
the vifion through a telefcope more perfect thin with the 
naked eye, where difperfion is by no means avoided. It 
would therefore be an improvement to have the eye glafs in 
a Aiding tube for adjuftment. Bring the telefcope to di- 
ftiuCl vifi. n ; and if any 0 lour be vifible about the edges 
of the field, fhi.t the eye-glafs till this colour is removed. 
The vifi >n may now become indiftindt: bu f this is correct¬ 
ed by ihifting the place of he wh le eye-piece. 

We have examined trigonometrically the progrefs of a 
red and a violet ray 111 r ugh many eye-pieces of Dollond’s 
and RamfJeU's beft telefcopes; and we have found in all of 
them that the colours are united on or very near the field- 

1 r /* v <- 1 


ty of folutions. We fhall limit it by an equal divifion of glafs; fo rhat we prelume that a theory foniewhat analogous 
the two remaining refractions, which are neceffary in order to ours has directed the ingenious inventors. We meet with 

|.U„ • 7_J_vr ■_ _ _ , rr*tl • n ... . P . ... 


to produce the intended magnifying power. This conftruc- 
tiou has the advantage of diminifhing the aberration. Thus 
we know the two refractions and the difperfion competent 
to each ; it being nearly T * r tn of the refraction. Call this 
-5. The whole difperfion at the field-glals confifts of q, and 
of the angle K g V of fig. 19. which we alfo know to be 
— p X Call their fnm s. 

Let fig. 20. n° 1. reprefent this addition to the eye-piece. 
■Cj>- is the field-glafs coming in the place of fg of fig. 19. 
and R g co is the red ray coming from the glafs BR. Draw 
gs parallel to the intended emegent pencil from the eye- 
glafs ; that is, making the angle C sg with the axis corre- 
fpond to the intended magnifying power. Bifedt this angle 
by the line g K. Make s g : g q — s : q, and draw q K, 
cutting C g in t. Draw / D, cutting g k in <?, and the 
axis in D. Draw J d and D r perpendicular to the axis. 


many made by other artifts, and even fome of theirs, where 
a confiderable degree of colour remains, fometimes in the na¬ 
tural order and often in the contrary order. This muft 
happen in the hands of mere imitat rs, ignorant of principle. 
We. prefume that we have now made this principle fufficient- 
ly plain. 

Fig. zo N° 2. reprefents the eye-piece of a very fine fpy- 
glais by Mr Ramfden ; the focal length of its onjedt-glafs is 
8i inclies, with i T Vth of aperture, z° 05' of vifible field, 
and 15,4 magnifying power. The diftances and focal lengths 
are of their proper dimenfions, but the apertures are i lar¬ 
ger, that the progrefs of a lateral pencil might be more di- 
ftinCtly drawn. The dimenfions are as follow : 

Foe. lengths Aa—o,q~j 5 Bfci,025 0=1,01 Dff=o,79 
Diftances AB=i,i 8 BC=;,83 CD=i,ioy. 

It is perfe&ly achromatic, and t ,e colours are united, not 


Then a lens placed in D, having the focal diftance D d, 
will deftroy the difperfion at the lens^r, which refradts the 
ray g iu into' g r. 

Let g 1. be the violet ray, making the angle vgr — s* It 
is plain, by the common optical theorem, that g r will be 
refradted into rr> parallel to D. Draw^Dft meeting 
r r', and join vr‘. By the focal theorem two red rays g r, 

gv, will be united in r' - But the violet ray gv will be 

more refradledy and will take the path vv’, making the 
angle of difperfion r 1 v v' — q, very nearly, becaufe the dif- 
perlion at v does not fenfibly differ from that at r. Now, 
in the l'mall angles of refradtion which obtain in optical in- 
ftruments the angles r r' v, r g v are very nearly as g r and 
r r’, ' r as g D and D d, or a, CD and DT ; which, by the 
focal theorem, are as C d and d D ; that is, T) did c 
~ r g v : r r' v. But d i d C — X) £ : ft, — s g i g q, 

= s ; q. But r g v = f ; therefore r r 1 ii~q,~ r 1 v v 1 , 

and v v' is parallel to r r’, and the whole difperfion at g is 
corrected by the lens D r. The focal diftance C c of C g is 
had by drawing C* parallel to K^, meeting in «, and 
drawing «. c perpendicular to the axis. 

It is eafy to fee that this (not inelegant) conftrudlion is 


precifely, at the lens C g, but about -dg-th of an inch nearer 
the eye-glafs. 

It is obvious that this combination of glaffes may be 
ufed as a microfcope ; for if, inftcad of the image formed 
. by the objedt glafs at FG, we fubftitute a fmall objedt, illu¬ 
minated from behind, as in compound microfcopes ; and if 
we draw the eye-piece a very fmall way from this objedt, 
the pencils of parallel rays emergent from the eye-glafs D 
will become convergent to very diftant points, and will there 
form an inverted and enlarged pidture of the objedt, which 
may be viewed by a Huyghenian eye-piece; and we may 
thus get high magnifying powers without ufing very deep 
glaifes. We tried the eye-piece of which we have given the 
dimenfions in this way, and found that it might be made to 
magnify 180 times with very great diftindtnefs. When ufed 
as the magnifier of a folar microfcope, it infinitely furpaffes 
every thing we have ever lien. The pidtufe formed by a 
folar microfcope is generally fo. indiftindt, tha- it is fit only 
for amufing ladies ; but with this magnifier it feemed perfedL. 
ly iharp. We therefore recommend this to the artifts as a 
valuable article of their trade. 

The -only -thing which remains to be confidered in the 

theory 
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Telefcope.. theory of refolding telefcopes is the forms of the different 
lenfes. Hitherto we have had no occafion to confider any 
thing but their focal diftances ; but their aberrations depend 
greatly on the adjuftment of their forms to their fituations. 
When the conjugate focufes of a lens are determined 1 by 
the fervice which it is to perform, there is a certain fonn or 
proportion between the curvatures of their anterior and po¬ 
sterior fuifaces, which will make their aberrations thefmal- 
left polfible. 

It is evident that this proportion is to be obtained by ma¬ 
king the fluxion of the quantity within the parenthefis in the 
formula of par. 2. col. 2-. p. 348, equal to nothing. When this 
is done we obtain this formula foi a, the radius of curvature 

for the anterior furface of a lens. - — — 4 '”+ 4 

a 2*7 + 4 2(w-f-4)r 

where ni is the ratio of the fine of incidence to the tine of ie- 
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3. col. 2. p. 36c. Thus the glafs A of fig, 20. n° 2. fliould be Td 
moll convex on the fide nex-t the objed, that it may produce v '*'' 
little diftortion ol the pencils. But it fliould be mod convert 
next the eye, that it may produce diftind vilion of the image 
FG, which is very near it. This image fliould have its con¬ 
cavity turned towards A, whereas it is towards the objed- 
glafs. We mult therefore endeavour to make tire vertical 
image /g flatter, or even convex. This requires a glafs 
very flat before and convex behind. For fimilar reafons 
the objed-glafs of a mxrofeope and the Ample eye-glafs of 
an allronomical telefcope fliould be formed the fame Way. 

This is, a fubjed of molt difficult difeuffion, and requires 
a theory which few of our readers would relilh ; nor does 
our limits afford room for it. The artilts are obliged to 
grope their way. The proper method of experiment would 
be, to make eye-pieces of large dimenfions, with extrava¬ 
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fraction, and r is the d fiance of the focus of incident rays, 
poheive or negative, according as they converge or diverge, 
all meafured on a fcale of whi h the unit is n, — half of 
the radius oi the equivalent ifofceles lens. 

It will be fufficiently exad for our purpofe to fuppofe. 

m ~ + though it is more nearly ii. In this cafe —— ~+ 
2 2Q a 7 ■ 

I2, = 4£^F70 Therefore a ~ — 12 ! 

?>' 4 9 r 42/-+70 

K = i=f. 


And^-- 

v a 


As an example, let it be required to give the radii of cur¬ 
vature in incites for the eye-glafs be of p tge 362. col. 1. 
par. 2. which we fhall fuppofe of jg inches focal Affiance, 
and that ec ( = r) is 3+h inches. 

The radius of curvature for the equivalent ifofceles lens 


is 1,5, and its half is 0,75. Therefore r 

and our formula is a — 49 5 

1 __ I — a _ 0,125 


42X5 + 70 

,and* = °-£21 


_ 245 
280’ 


_ 3 t _ r . 
o ,15 

= 0,875 ; and 
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b a 0,875' 0,125 

Thefe values are parts c f a fcale, of which the unit is 
e,75 inches. 1 herefore 

a , in inches, = 0,875 Xo,75, = 0,65525 
i,. in inches, = 7x0,75, =5,25. 

And here we mud obferve that the pofterior furface is con¬ 
cave : for b is a pofitive quantity, becaufe 1 — a is a pofi- 
tive quantity as well as a \ therefore the centre of fphericity 
of both furfaces lies beyond the lens. 

And this determination is not very different from the 
ufoal pradice, which commonly makes this lens a plane con¬ 
vex with its flat fide next the eye: and there will not be 
much difference in the performance of thefe two lenfes ; for 
in all cafes of maxima and minima, even a pretty conlider- 
able change of .the bett dimenflons does not make, a fenfible 
change in die refult. 

The fame confideration leads to a rule which is very 
Ample, and fufficiently exad' for ordinary fituations. This 
is to make the curvatures fuch, that the incident and emer¬ 
gent pencils may be nearly equally inclined to the furfaces 
of the lens. Thus in the eye-piece with five glaffes, A and 
B fliould be moll convex on their anterior fides; C fliould be 
moll convex on the pollerior fide ; D fliould be neatly iibf- 
celes ; and E nearly piano convex. 

But this is not fo eafy a matter as appears at firft fight. 
The lenfes of an eye-piece have not only to bend the feveral 
pencils of light to. arid from the axis of the telefcope : they 
have alfo to form images on the axes of thefe pencils. Thefe 
offices frequently require eppofite forms, as mentioned in par. 


gant apertures to increafe the aberrations, and to provide 
for each Hath n A, B, C, and D, a number of lenfes of the, 
fame focal diftance, but of different forms: and we would 
advife making the trial in the way of a folar microfcope, 
and to have two eye-pieces on trial at once. Their pidures 
can be formed on the fame fereen, and accurately compared ; 
whereas it is difficult to keep in remembrance the perfor¬ 
mance of one eye-piece, and compare it with another. 

We have now treated the theory of refolding telefcopes- 
with conliJerable minutenefs, and have perhaps exceeded 
the limits which fome readers may think reafonable. But 
we have long regretted that there is not any theory on this 
fobjed from which a curious perfon can learn the improve¬ 
ments which have been made fince the time of Dr Smith, 
or an artift learn how to proceed with intelligence in bis 
profeffion. If wc have accompliflied either of thefe end?, 
we trull that the public will receive our labours with latis- 
fadion. 

We cannot add any thing to what Dr Smith has deliver, 
ed on the theory of refleding telefcopes. There appears 
to be the fame poffibility of corredmg the aberration ol the 
great fpeculum by the contrary aberration of a convex fmall 
fpeculum, that we have pradifed in the compound objeit- 
glafs of an achromatic refolding telefcope. But this can¬ 
not be, unlefs we make the radius of the convex fpeculum 
exceedingly large, which delfroy.s the magnifying power 
and the brightnefs. This therefore mu ft be given up. In¬ 
deed their performance, when well executed, does already 
forpafs all imagination. Mr Herfchel has found great ad¬ 
vantages in what he,calls the front •view, not ufing a plane 
mirror to throw the pencils to one fide. But this cannot 
be pradifed in any but telefcopes fo large, that the lofs of 
light, occafioned by the interpffilion of. .the obferver’s head,,^ 
may be difregarded., 

Nothing remains but to deferibe the mechanifm-of fome;.; 
of the mofficonvenient forms. 

To deferibe all the varieties of lhape and accommodation . 
which may be given to a telefcope, would be a talk as tri¬ 
fling as prolix. The. artifls of London and of Paris have 
racked their inventions to pleafe every fancy, and to fuit . 
every purpofe. We fhall content ourfelves with a few ge¬ 
neral maxims, deduced from, the fcientific. confideration of 
a telefcope, as. an inflrument by which the vifu.il angle fob* 
tended by a diftir.d objed is greatly magnified. 

The chief confideration is- to have a Heady view of the ; 
Affiant objed. This is unattainable, unlefs the axis of the 
inftrument be kept conftantly direded to the fame point of 
it: for when the telefcope is gently flrifted from its irffi- 
tion, the objed feems to move in the fame or in the oppohte . 
diredion,, according as the telefcope inserts the objed or 

6 . 
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TvU-icnpe. {hows it eredt. This is owing to the hvignifying power, may be aimed annihilated by having a {lender rod coming 
becaufe the apparent angular motion is greater than what from a hook’s jo.nt jn the fide of the window, and palling 
we naturally conned! with, the motion of the telefcope. through fuch another joint clofe by the p n F. We have 
This does not happen when we look through a tube with- ^ een an instrument of this form, having AB parallel to the 
, out glades. earth’s axis. ^ The whole apparatus did not coft 50 (hillings, 

• All lhaking of the inftrument therefore makes the objedt an< ^ we it not * n the lead fenfible manner affedted by a 

dance before the eye ; and this is difagreeable, and hinders ft° rm ot wind. It was by obfervaiions with this inftrument 
us trom feeing it diftindlly. But a tremulous motion, how- l h at *-h e tables of the motions of the Ge ,rgium Sidus, pub- 
ever fmall, is infinitely more prejudicial to the performance hlhed in the Edinburgh Tranfadtions, were conftrudled, 
of a telefcope, by making the objedt quiver before us. A aac f they are as accurate as any that have yet appeared, 
perfon walking in the room prevents us from feeing diftindt- 1 his is an excellent equatorial. . . 

iy; nay, the very pulfation in the body of the obferver, agi- ® ut apparatus is not portable, and It is fadly defici- 
tates the floor enough to produce this efFedt, when the te- ent * n elegance. The following is the belt method we have 
lefcope has a great magnifying power : For the vilible mo- ^ een °f combining thefe circumftances^ith the indifpenfable 
tion of the objedt is then an imperceptible tremor, like that requifites of a good telefcope. 

of an liarpfichord wire, which produces an effedt precifely Tne P'Har VX (fig. 22.) rides from a firm ftand, and has 
limilar to optical indiftindtnefs; and every point of' the ob- a horizontal motion round a cone which completely fi ls it. 
jedt is diffufed over the whole fpace of the angular tremor. This motion is regulated by a rack-work in the box at V. 
and appears coexi(lent in every part of this fpace, juft as a The fcrew of this rack-work is turned by means of the 
liarpfichord wire does while it is founding. The more rapid handle P, of a convenient length, and the fcrew may .fie dif- 
th is motion is, the indiftindtnefs is the more complete. Theie- engaged by the click or detent V, when we would turn the 
lore the more firm and elaftic and well bound together the instrument a great way at once. The te’efcope has a ver- 
frame-work and apertures of our telefcope is, the more hurt- tical motion^round the joint Q placed near the middle of 
ful will this confequence be. A mounting of lead, were it the tube. 1 he lower end of the tube is fupported by the 
pradticable, would be preferable to wood, iron, or brafs, ^ a y OT. . Ibis confilts of a tuoe RT, fattened to the pil- 
This is one great caufe of the indiftindtnefs of the very fineft l ar by a joint P, which allows the ftay to move in a vertical 
refledting telefcopes of the ulual conftrudtions, and can ne- plane. Within this tube Hides another, with a ftiff motion, 
ver be totally removed. In the Gregorian form it is hard- -*-his tube is connedted with the telefcope by another joint 
Iy pollible to damp the elaftic tremor of the fmall fpeculum, O, alfo admitting motion in a vertical plane. The fide M 
carried by an arm fupported at one end only, even though °f inner time is formed into a rack, in which works a 
the tube were motionlefs. We were witnelfes of a great im- pinion fixed to the top of the tube RT, and turned by the 
provement made on a four-feet refledting telefcope, by fup- ^ at finger-piece R. . The reader will readily fee the advan- 
porting the fmall fpeculum by a ftrong plate of lead placed tages and the remaining defedis of this apparatus. It is 
acrofs the tube, and led by an adjufting fcrew at each end. ver >’ portable, becaufe the telefcope is eafily difengaged 
But even the great mirror may vibrate enough to produce from it, and the legs and ftay fold up. If the joint Q__were 
indiftindtnefs. Refradting telefcopes are free from this in- immediately under A, it would be much freer from all tre- 
conveniency, becaufe a (mail angular motion of the objedt- mor in the vertical plane. But nothing can hinder other 
glafs round one of its own diameters has no fenfible effedt tremors arifing from the long pillar and the three fpringy 
-on the image in its fdcus. They are affedted only by an feg s< Thefe communicate all external agitations with great 
angular motion of the axis of the telefcope or of the eye- vigour. The inltrument fliould be fet on a ftone pedeftal, 
glaffes. or, what is better, a calk filled with wet fand. This pedefl 

This fingle confederation gives us great help towards tal, which necelfity perhaps fuggefted to our fcientific navi- 
Judging of the merits of any particular apparatus. We gators, is the belt that can be imagined, 
lliould ftudy it in this particular, and fee whether its form Tig. 23. is the ftand ufua-lly given to refledting telefcopes. 
makes the tube readily fufceptible of fuch tremulous mo- The vertical tube FBG is faftened to the tube by finger 
tions. If it does, the firmer it is and the more elaftic it is, ferews, which pafs through the flits at F and G. This 
the worfe. All forms therefore where the tube is fupported arch turns round a joint in the head of the divided pillar, 
only near the middle, -or where the whole immediately or and has its edge cut into an oblique rack, which is adted on 
remotely depend on one narrow joint, are defedtive. by the horizontal icrew, furnilhed with the finger-piece A. 

Reafoning in this way, we fay with confidence, that of This fcrew turns in a horizontal fquare frame. This frame 
-all the forms of a telefcope apparatus, the old fafhioned turns round a horizontal joint in the off-fide, which cannot 
iimple ftand reprefented in fig. 21. is by far the beft, and he leen in this view. In the fide of this frame next the eye 
that others are fuperior according as the difpofitipn of the there is a finger-ferew a, which paffes through the frame, 
jooints of fupport of the tube approaches to this. Let the and preffes on the round horizontal plate D. By ferewing 
pivots A, B, be fixed in the lintel and foie of a window, down this finger-ferew, the frame is brought up, and preffes 
Let the four braces terminate very near to thefe pivots, the horizontal fcrew to the rack. Thus the elevation of the 
Let the telefcope lie on the pin F f, retting on the Ihoulder telefcope is fixed, and may be nicely changed by the finger 
round the eye-piece, while the far end of it refts on one of applied to A and turning this fcrew. The horizontal round 
the pins 1, 2, 3, &c. ; and let the diftance of thefe pins from plate D moves ltiflly round on another plate of nearly equal 
F very little exceed the length of the telefcope. The trem- diameter. This under plate has a deep conical hollow focket, 
filing of the axis, even when confiderable, cannot affe< 5 t the which is nicely fitted by grinding to a folid cone formed 
pofition of the tube, becaufe the braces terminate alm .ft at on the top of the great upright pillar, and they may be 
the pivots- The tremor of the brace CD does as little firmly fixed in any pofition by the finger-ferew E. To the 
harm, becaufe it is nearly perpendicular to the tube. And under plate is faftened a box c, containing a horizontal fcrew 
if the objedt-glafs were clofe at the upper fupporting pin, C, which always works in a rack cut in the edge of the up- 
and the focus at the lower pin F, even the bending and per plate, and cannot be difengaged from it. When a great 
trembling of the tube will have no effedt on its optica! axis, vertical or horizontal motion is wanted, the ferews a and E 
The inftrument is only fubjedt to horizontal tremors. Thefe are flacked, and by tightening them the telefcope may be 
1 fixed 
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Telefcope. fi*ec! in any pofition, and then any fmall movements may be 
given it by the finger plates A and C. 

This (land is very fubjefl to brifk tremor, either from ex¬ 
tern'.; notation of the pedeftal, or from the immediate ac¬ 
tion of she wind ; and we have feldom feen diftindtly through 
telefropes mounted in this manner, till one end of the tube 
ss preffcd againft fomething that was very fteady and tine- 


It is quite aftoniffiing what a change this produces- 
took a very fine telefcope made hy James Short, and 


laii 
We 

laid the tube on a great lump of fcft clay, prefiing it firmly 
down into it. Several perfons, ignorant of our purpofe, 
looked through r, and read a table of logarithms at the di- 
ft. iice of 310 yards. We then put the telefcope on its 
flan], and point 'd it to die fame objedt; none of the com¬ 
pany could read at a greater difiance than 235 yards, al¬ 
though they could perceive no tremor. They thought the 
viiion as (harp as before ; but the incontrovertible proof 
of the contrary was, that they could not read at fuch a di¬ 
ftance. 


If the round plates were of much greater dimenfions ; and 
if the lower one, inftead of being fixed to the pillar, were 
fupported on four (lout pillars (landing on another plate ; 
and i( the vertical arch had a horizontal axis turning on 
two upright frames firmly fixed to the upper plate—the in. 
ftrument would be much freer from tremor. Such (lands 
were made formerly ; but being much more bulky and incon¬ 
venient for package, they have gone into difufe. 

The high magnifying powers of Dr Herfchel’s telefcopes 
made all the ulirui spparatus for their fupport extremely im¬ 
pel feci. But his judgment, and his ingenuity and fertility 
in refource, are as eminent as his philofophical ardour. He 
has contrived for his reflecting telefcopes (lands which have 
every property that can be defired. The tubes are ail fup¬ 
ported at the two ends. The motions, both vertical and ho¬ 
rizontal, are contrived with the utmofl fimplicity and firm- 
nefs. We cannot more properly conclude this article than 
with a defeription of his 40 feet telefcope, the nobleft mo¬ 
nument of philofophical zeal and of princely munificence 
that the world can boaft of. 

Plate DV. reprefents a view of this inftrumcnt in a meri¬ 
dional fituation, as it appears when feen from a convenient 
dillance by a perfon placed to the fouth-weft of it. The 
foundation in the ground confifts of two concentric circular 
hr ck walls, the outermotl of which is 42 feet in diameter, 
and the infide one 21 £eet. They are two feet fix inches 
deep under ground ; two feet three inches broad at the bot¬ 
tom, and one foot two inches at the top ; and at e capped 
with paving (lones about three inches thick, and twelve 
and three quarters broad. The bottom frame of.the whole 
apparatus reds upon thefe two walls hy twenty concentric 
rollers III, and is moveable upon a pivot, which gives a ho- 
vizontal motion to the whole apparatus, as well as to the te- 
kicope. 

The tube of the telefcope A, though very fimple in its 
form, which is cylindrical, was attended with great difficul¬ 
ties in the condruftion. This is not to be wondered at, 
v/hen its fize, and the materials of which it is made, are 
confidered. Its length- is 39 feet four inches ; it meafures 
four feet ten inches in diameter ; and every part of it is of 
iron. Upon a moderate computation, the weight of a 
wooden tube mud have exceeded an iron one at lead 30CO 
pound's ; and its durability would have been far inferior to 
that of iron. It is made of rolled or (beet iron, which has 
been joined together without rivets, by a kind of learning 
well known tolhofe who make iron-funnels for (loves. 

Very great mechanical drill is ufed in the contrivance of 
the apparatus by which the telefcope is fupported and di- 
xtiled. In order to command every altitude, the point of 
Vol. XVIII. 


fupport is moveable ; ar.d its motion is efftdled by mecna- 
nifm, fo that the telefcope may he moved from its moil 
backward point of fupport to the mod forward, and, by- 
means of the pulleys GG fufpended from the great beam 
H, be fet to any altitude, up to the very zenith. The 
tube is alfo made to red with the point of lapport in a pi¬ 
vot, which permits it to be turned fidewife. 

The concave face of the great mirror is 48 inches of po- 
lifiied furiace in diameter. The thicknels, which is equal 
in every part of it, remains now about three inches and a 
half; and its weight, when it came from the cad was 2118 
pounds, of which it mull have lod a fmall quantity in po- 
liihing. To put this fpeculum into the tube, it is fufpend¬ 
ed vertically by a crane in the laboratory, and placed on a 
fmall narrow carriage, which is drawn out, rolling upon 
planks, till it comes near the back of the tube; here it 
is again fufpended and placed in the tube by a peculiar ap¬ 
paratus. 

The method of obferving by this telefcope is by what 
Dr Herl'chel calls the front v':env; the obferver being placed 
in a feat C, fufpended at the end of it, with his back to¬ 
wards the objedt he views. There is no fmall fpeculum, but 
the magnifiers are applied immediately to the firft focal 
image. 

From the opening of the telefcope, near the place of the 
eye-glafs, a fpeaking pipe runs down to the bottom of the 
tube, where it goes into a turning joint ; and after feveral- 
other inflections, it at length divides into two branches, one 
going into the obfervatory D, and the other into the work¬ 
room E. By means of the fpeaking-pipe the communica¬ 
tions of the obferver are conveyed to the affiflant in the ob. 
forvatory, and the workman is dire&ed to perform the re* 
quired motions. 

In the obfervatory is placed a valuable ftderal time-piece* 
made by Mr Shelton. Clofe to it, and of the fame height* 
is a polar diftance-piece, which has a dial-plate of the fame 
dimenfions with the time-piece : this piece may be made to 
(how polar distance, zenith diftance, declination or altitude, 
by fetting it differently. The time and polar diftance pie* 
ces are placed fo that the affillant fits before them at a 
table, with the fpeaking-pipe rifing between them ; and in 
this manner observations may be written down very conve¬ 
niently. 

This noble inftrument, with proper eye-glaffes, magnifies 
above 6000 limes, and rs the larged chat has ever been 
made. Such of our readers as wi(h for a fuller account of 
the machinery attached to it, viz. the (lairs, ladders, and 
platform B, may have recourfe to the fecond part of the 
TranfaClions of the Royal Society for 1795 : in which, by- 
means of 18 plates and 63 pages of letter-prefs, an 
ample detail is given of every cifcumftance relating to join¬ 
er’s work, carpenter’s work, and fmith’s work, which at¬ 
tended the formation and eredlion of this telefcope. It was 
completed on Auguft the 28th 1789, and on the fame day 
was the fixth fatellite of Sa-tufn dftcovered. 

TELL (William), an illuftrous Swifs patriot, chief in- 
ftrument of the revolution which delivered the Swiff can¬ 
tons from the German yoke in 1307. Grifler, the gover¬ 
nor of thefe provinces for the emperor Albert, having or¬ 
dered him, under pain of death, to (boot at an apple placed 
on the head of one of his children j he had the dexterity, 
though the diftance was very confiderable, to ftrike it off 
without hitting the child. The tyrant, perceiving he had 
another arrow concealed under his cloak, a(ked him for 
what purpofe? To which he boldly replied, “ To have (hot 
you through the heart, if I had had the misfortune to kill my 
fon.” The enraged governor now 7 ordered him to be hang¬ 
ed ; but his fellow-citizens, animated by his fortitude and 

3 A pa- 
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1 P Uriotifm, flew to arms-, attacked and vanquillivd Griiler, 
Ten i er ' V ' 10 wa ' i ^ oc t0 ^ eat h by Tell ; and the alibciation for tlie 
independency took place that imUnf. 

Tell Td : e, a name ibmcrimes given to the Perpetual- Log, 
See that article. 

“TELLER, an officer of the exchequer, in ancient re¬ 
cords called tailler. There are four ot thefe officers, whofe 
duty is to receive all fums due to the king, and to give the 
cletk of the pells a bill to charge him therewith. They 
likewife pay all money due from the king, by warrant fiom 
the auditor of the receipt; and make weekly and yearly 
books both of their receipts and payments, which they deli¬ 
ver to the lord treafurer.” 

TELLINA, in natural hiftory, a genus of animals be¬ 
longing to the clafs of vermes, and order of tejlacees. The 
animal is a tethys ; the ihell is bivalve, generally Hoping to 
one fide, with three teeth at the hinge. Gmelin reckons 
about 90 fpecies. 

The tellinse bury themfelves in the mud or fund at the 
bottom of the fea, keeping a communication with the water 
above by means of fhort tabes or pipes. 

TEMISSA, a large town in Africa, about 120 miles 
north-eaft of Mourzouk, the capital of Fezzan. Here the 
caravan of pilgrims from Bornou and Nigritia, which takes, 
its departure from Mourzouk, and travels by the way of 
Cairo to Mecca, ufually provides the ftores of corn and 
dates, and dried meat, that are requifite for its dreary paf- 
iage. 

TEMPE (anc. geog.), a moll pleafant place or valley of 
Thelfaly. That it was there, appears from the epithets 
Thejfalica (Livy), Thcjfala (Ovid) ; but in what particular 
diftrict is the queftion. From the Phthiotica of Catullus, 
it fhould feem to be ofPhthiotis: but the Peneus, which 
ran through Tempe, was at too great a dilHnce, being fe- 
parated from it by Mount Othrys and others. Firft, how¬ 
ever, we lhall define Tempe, previous to the determining 
the particular diftridtin which it lay. The Peneus, accord¬ 
ing to Pliny, running down between Offit to the louth and 
Olympus to the north for 500 ftadia, is for baif that fpace 
bavigable: in the direction of this courfe lies what is called 
Tempe , extending in length for five miles, in breadth for 
alu.oit an acre and an half, with gentle convexities rifing on 
the right and left beyond ken of human fight. Within 
glides the Peneus in its verdant light, green in its pebbles, 
charming in the grafs on its banks, harmonioully vocal with 
the mulic of birds. In this deftription Strabo and M- 
lian agree ; the laft adding, that it has an agreeable variety 
of places of Tetreat ; and that it is not the work of man’s 
hand, but the fpontanems production of nature ; and Strabo 
Pays, that formerly the Peneus formed a lake in this fpot, be- 
j-.jr checked in its courfe by the higher grounds about the 
lea ; bat that an opening being made by an earthquake, and 
Mount Of fa jttnn from Olympus, the Peneus gained a free 
courfe between them. But Livy, who calls Tempe a grove, 
remarks a degree of horror rather than amenity, with which 
the Roman army was ftruck on marching over the narrow 
pads ; for, befides the defile, difficult to go over, which iuns 
, n f or five miles, there aie fteep rocks on each hand, down 
which the profpeCl is apt to caufe a dizzinefs, heightened 
by the ncife and depth of the interfluent Peneus. Hence 
it appears that Tempe was in the Pelafgiotis, whofe extre¬ 
mity was formerly the Peneus, but afterwards, as is pro¬ 
bable, allotted to Magnefia ; and thus Pliny places the 
mouth of the Peneus not in Thelfaly itfelf, but in the Mag¬ 
nefia of Thelfaly. 

TEMPER, in a mechanical fenfe. See Tempering, 
TMtrEK, in a moral fenfe, tire difpofition of mind whe- 
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ther natural or acquired. The word is feldom ufed by good Tcmpei, 
writers without an epithet, as a good or bad temper ; though Tempera- 
one of the moft beautiful poems in our language is entitled racut- 
The Triumphs of Temper. w "'' — 

It is well obferved by an elegant e flay ill, that more con--.’ 
ftant une-finefs arifes from ill temper than from ill fortune : 
as a bad temper embitters every Iweer, and converts a par t- 
dife into a place of torment. For fubduing the heart u. 
loftnds, and preferving a due balance of the paffions, a pro¬ 
per culture of the underllanding and of the talle is the belt 
method. He who employs his time in the fiudies of ele- 
gant literature, or the fine arts, has almolt always a good 
tempe, ; whilll the man who is abforbed in the purfuits cf 
profound Lienee is apt to acquire a feverity of ciifpofiuon, 
little lefs difagreeable, though generally much lefs pernici¬ 
ous, than the capricioufnefs ©f the idler. Mufic, painting, 
and poetry, teach the mind to felt Cl the agreeable parts of 
thofe objects which iurround us, and by habituating it to a 
puie and permanent delight, gradually fuperinduc.e anhabi- 
tual good humour. It is of infinite importance to happi. 
nels to accuftom the mind, from infancy, to turn from tie. 
formed and painful lcenes, and to contemplate whatever can 
be found of moral and natural beauty, 

So much of the happinefs of private life depends on the 
government of the temper, that the temper ought to be a 
principal object of regasd in a well-conduCled education, 

1 lie iuffering of children to tyrannize without control 
over fervants and inferiors, is the ruin of many an amiable 
diijpdfition. The virtues of humanity, benevolence, humili¬ 
ty, cannot be too early enforced ; at the fame time, care 
Ihould be taken that an inlant of two or three years old 
Ihould never be beaten or fpoken to harftfly for any offence 
which it can poffibly commit. 

i EMPEkAMEN f, among phyficians, the fame with 
conllitution, or a certain difpohtion of the foiids and fluids 
of the human body, by which it may be properly denomina¬ 
ted ltrong, weak, lax, &c. 

In every perfon there are appearances of a temperament 
peculiar to himfelf, though the ancients only took notice 
of four, and fome have imagined thefe were deduced from 
the theories of the tour humours or four caidm.il qualities; 
but it is more probable that they were firft founded on ob- 
lervation, and afterwards adapted to thofe theories, lince we 
find that they have a real cxiilence, and are capable of re¬ 
ceiving an explanation. The two that are molt diftintfly 
marked are the fanguineous and melancholic, viz. the tern- 
peiaments of youth and age. 

f Sanguineous. Here there is laxity of foiids, difeover- 
able by the. ioftnefs of hair and fucculency ; large fyftern of 
arteries, redundancy of fluids, florid complexion ; fenlibility 
of the nervous power, efpecially to plealing objedts ; irric/. 
bility from the plethora; mobility and levity from lax fo¬ 
iids. Thefe characters are diftinffly marked, and are pro¬ 
ved by the dileafes incident to this age, as btemonhagies, fe¬ 
vers, &c. hut thefe, as they proceed Irom a lax fytlem, are 
more eafily cured. 

2. Melancholic Halit. Here greater rigidity of foiids oc¬ 
curs, difcoverable by the hardnei's and crifpature of the 
hair ; fmall proportion of the fluids, hence drynefs and lean- 
nefs ; fmall arteries, hence pale colour ; venous plethora, 
hence turgefeency of thefe, and lividity ; fenlibility, fre. 
quently exquifite ; moderate irritability, with remaikable te¬ 
nacity of impreffions ; fleadinefs in atfion and flownefs of mo¬ 
tion,_ with great ftrength ; for exccft of this conftitution in 
maniacs gives the 1 molt extraordinary inftance of human 
ftrength we know. This temperament is molt diftinftly 
marked in old age, and in males. The fanguineous tempera¬ 
ment 
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Tempera- ment of youth makes us not diftinguifh the melancholic till 
ment, the j ec li ne of life, when it is very evident, from difeafes of the 
e ' u P e " veins, hemorrhoids, apoplexy, cachexy, ebftrudlions of the vif- 
cera, particularly of the liver, dropfies, affedtions of the ali¬ 
mentary canal, chiefly from weaker influence of the nervous 
power. So much for the fanguineous and melancholic tem¬ 
peraments ; the other two are not fo ealily explained. The 
choleric temperament takes place between youth and man¬ 
hood. In the 

3. Choleric, the diftribution of the fluids is more exactly 
balanced ; there is lefs fen Ability, and lefs obefity, with more 
irritability, proceeding from greater tenflon, lefs mobility 
and levity, and more iteadinefs in the ftrengih of the nervous 
power. As to the 

4. Phlegmatic. This temperament cannot be diftinguifh- 
ed by any charadlers of age or fex. It agrees with the fan- 
guip.eous in laxity and fucculency. It differs from that 
temperament, and the melancholic, by the more exadt dillri- 
bution of the fluids. Again, it differs from the fanguine¬ 
ous, by having lefs fenfibility, irritability, mobility, and per¬ 
haps llrength, though fometimes indeed this lad in found to 
be great. 

Thefe are the ancient temperaments. The temperaments, 
indeed, are much more various ; and very far from being 
eafily marked and reduced to their genera and fpecies, from 
the great variety which is obfervable in the conititutions of 
different men. 

Temperament, in mufic, is defined by Rouffeau to be 
an operation which, by means of a flight alteration in the 
intervals, caufes the difference between two contiguous 
founds to difappear, makes each of thefe founds feem iden¬ 
tical with the other, which, without offending the ear, may 
(till preferve their refpedtive intervals cr diftances one from 
the other. By this operation the fcale is rendered more 
Ample, and the number of founds which would otherwife 
be neceflary retrenched. Had not the fcale been thus mo- 
dined, inllead of twelve founds alone, which are contained 
in the odtave, more than Axty would be indifpenfably re¬ 
quired to form what we properly call modulation in every 
tone. 

It is proved by computation, that upon the organ, the 
harpfichord and every other inflrument with keys, there is 
not, and there fcarcely can be, any chords properly in tune. 
Cave the odtave alone. The caufe is this, that though 
three thirds major, or four thirds minor, ought to form a 
juft odtave, thole are found to furpafs, and thefe not to 
reach it. 

TEMPERANCE, that virtue which a man is faid to 
poflefs who moderates and reftrains his fenfual appetites. It 
is often, however, ufed in a much more general fenfe, as 
fynonymous with moderation, and is then applied indifcri- 
minately to all the paffions. 

Temperance (ftiys Mr Nelfon) is the virtue that bridles 
our irregular defires ; it is nearly allied to prudence, and has 
a clofe connexion with juftice ; it calms revenge, and 
quenches the fire of unjuft refentment; it checks the Epi¬ 
cure, and flops the riotous hand of the Bacchanalian ; it 
•extinguifhes or abates the flames of lull, and b.tnifhes every 
Lrwlcfs adtion ; it filences the flippant detradfing tongue, 
and gives in its fiend a pleating moderation of fpeech ; it 
('tuts the dooT againft avarice, and proves experimentally, 
that happinefs does rot confift in the eager purfuit or ac- 
quifition of riches, but in a contented mind ; it curbs the 
(trongefl of all other paflions, gaming, and difiinguilhes juil¬ 
ly theabfurdity and fol y of making that a dangerous trade, 
which was only defigned as a relaxation and'an amufement : 
temperance, in a word, is the parent of many virtues ; the 
parent of peace, profperity, health, and joy. 


llothing can be more ftrange to all obfervaiioa than the T?rip 
pradfice of forfaking temperance ; fir.ce every day’s expert- rJ " Ci; 
ence proves to us, that intemperance produces the oppofite T( , j*,., 
to what we feek. Suppofe, when a child is born, we afk 
the parents what it is they wifli in that child ; they will an- 
fwer, life. But as life alone, that i ., mere exifter.ee, may, 
by infirmity or other accidents, be very wretched, they will 
naturally wifh for health and happinefs. Well then, life, 
health, and happinefs, are the general wifhes of parents for 
their children. Now let us fee how their wifhes are likely 
to fucceed. Their firll flep is ufually a fhameful negledt 
of the food of nature, the breaft ; the next, a blind gratifi¬ 
cation of their will; the third, an almoft total r.egledl cf 
their manners ; and a fourth, the chetidling them in every 
irregular affedtion. Where then is the wonder that parents 
are diiappointed ? Life and health depend on proper food 
and other judicious management on one part; and if lick, 
an obedience to remedies on the other part; and happinefs 
effentially depends in the firll place on health ; in the next, 
on the due government of our fenfes, affedfions, and paf- 
fions. See here how much mankind deviate from them- 
felves; how far they depart from tlieir own principles. 

But what is the remedy ? Nothing more obvious. Let 
parents exercife their reafon in all the fteps fhey take for 
their children’s welfare; let them examine tight and wrong ; 
let them not only avoid paffion, but labour to corredl their 
own errors of judgment, that they may be the better enabled 
to prevent them in their children ; but, particularly, let 
them fix in them the knowledge, love, and habit, of tem¬ 
perance. 

TEMPERING, in the mechanic arts, the preparing of 
fteel and iron, fo as to render them more compadf, hard, and 
firm ; or even more foft and pliant, according to their re- 
fpedlive occafions. See Iron and Steel. 

TEMPESTA. See Molyn. 

TEMPLARS, Templers, or Knights of the Temple, 
a religious order inflituted at Jerufaiem in the beginning of 
the I2th century, for the defence of the holy fepulchre and 
the protedlion of Chriftian pilgrims. They were firll called 
The poor of the Holy City, and afterwards affirmed the appel¬ 
lation of Temphrs, becaufe their houfe was near the temple. 

The order was founded by Baldwin II. then king of Jeru¬ 
faiem, with the concurrence of the pope ; and the principal 
articles of their rule were: That they fliould hear the holy 
office throughout every day ; or that, when their military- 
duties ffiould prevent this, they fhould fupply it by a certain 
number of pater nofters : that they fhould abftain from flefh 
four days in the week, and on Fridays from eggs and milk- 
meats : that each knight might have three horfes, and one 
efquire : and that they fhould neither hunt nor fowl. 

After the ruin of the kingdom of Jerufaiem about 1186, 
they fpread themfelves through Germany and other countries 
of Europe, to which they were invited by the liberality of 
the Chrillians. In the year 1228, this order acquired lia¬ 
bility, by being confirmed in the council of Troyes, and 
fubjedted to a rule of dicipline drawn up by St Bernard. 

In every nation they had a particular governor, called majler 
of the Temple, or of the militia of the Temple. The grand¬ 
ma Her had his refidence at Paris. 

The order of Templars fiourifhed for fome time, and ac¬ 
quired, by the valour cf its knights, immenfe riches and an 
eminent degree of military renown : but as their profperity 
increafed, their vices were multiplied, and their arrogance, 
luxury, and cruelty rofe at laft to fuch a monftrous height, 
that their privileges were revoked, and their order fuppreifed 
with the mod terrible circumftances of infamy and ieverity. 

Their accufers were two of their own body, and tbeff* chief 
profecutor Philip the Fair of France, who addreffed fis com- 
3 A. 2 plaints 
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Kl^rs. plaints to Clement V. Tbs pope, though at firft unwilling a view to gratify his avarice, and gluthis refehtment againft 
to proceed ag.iinfl them, was under a neceflity of comply- the Templars and efpecially againft their grand-mafter, 
ing with the king’s defire ; fo that, in the year 1307, upon who had highly offended him. The principal caufe of his 
an appointed day, and for feme time afterwards, all the invincible hatred againft them was, that in his quarrel with 
knight,, who were cifperfed throughout Europe, were Boniface VIII. the knights efpoufe'd the caufe of the pope, 
feized and imprifoned, and many of them, after trials for and furnifhed him with money to carry on the war. Tney 
capital crimes, were convifted and put to death. In 1312 originally wore a white habit, with red croffss fewed upon 
the whole order was fuppreffed by the council of Vienne, their cloaks as atnarkof diftinftion. 

A part of the rich revenues they poffeffed was bellowed upon TEMPLE (Sir William), was born in London in the 
f iber orders, efpecially on the knights of St John, now of year 1628. The family from which he fprung was ancient, 
Malta,-and the reft confifcated to the refpeftive treafuries and is faid to have afRimed the fttrname of Temple from the 
of the fovereign princes in whole dominions their poffeffions manor of Temple, in the hundred of Sparken-Hall, in Lei- 
lay.—The knights Templars, in order to juftify the feverity effterfifire. He was firft lent to fchool at Penfehurft, in 
with which they were treated, were charged with apoftafy Kent, under the care of his uncle, the celebrated Dr Ham- 
to the Saracens, and holding correfpondence with them, mond, then minifter of that parilh ; but at the age of ten 
with infulting the majefty of God, turning into derifion the he was removed thence to a fchool at Biftiop-Stortford, in 
Gofpel of Chrift, and trampling upon the obligation of all Hertfordfhire. When he had acquired a fufficient know- 
laws human and divine. Candidates, it is-faid upon ad- ledge of the Greek and Latin, he returned home at the age 
million to this order, were commanded to fpit, in token of of fifteen; and, two years after, he went to Cambridge, 
contempt, upon an image of Chrift, and after admiffion to where he was placed under the tuition of the learned Dr 
worthip either a eat or a wooden head crowned with gold, Cudworth, then fellow of Emanuel College. His father. 
It is farther affirmed, that, among them, the odious and un- Sir John Temple, being a ftatefmen, feems to have defigned 
natural aft of fodomy was a matter of obligation ; and him for the fame way of life; and on this account, after 
they are charged with other crimes too horrible to be men- reliding at Cambridge two years, which were principally 
tioned, or even imagined. However, though there be rea- fpent in acquiring a competency of French and Spanilb, 
Ion to believe, that in this order, as well as others of the both languages exceedingly ufeful for his intended purluits, 
fame period, there were (hocking examples of impiety and he~was lent abroad to finilh his education, 
profligacy ; yet that the whole order was thus enorinoufly Mr Temple began his travels by vifiting France in 1648. 
corrupt, there is no reafon to believe. The pope indeed, As he chofe to pafs through the Ifle of Wight, where his 
though he afted with levecity, acted with juftice. He fent majefty was detained a prii'oner, he there accidentally met 
two cardinals to Paris, who, publifhing his bull againft the with the fecond daughter of Sir Peter Ofborn of Chickfand 
order, condemned tliofe Templars who had made the volun- in Bedfordfhire, then governor of Guernfey. for the king; 
tary conteffion to be burnt by a flow'fire. The criminals and this lady being on a journey with her brother to St 
recanted their former confeffions, but acknowleged them- Maloes, where their father then was, our young traveller 
(elves worthy of death, hecaufe they had unjuftly accufed joined their party. This gave rife to an honourable amour 
the order of crimes of which they were innocent. Several which, at the end of feven years, concluded in a happy mar- 
auihors of thofe times wrote in defence of the order; and riage. Having refided two years in France, and learned 

Boccace alleges, that its extirpation was owing to the avarice the French language perfectly, Mr Temple made a tour 

of the king of France, who coveted the rich poffeffions the through Holland, Flanders, and Germany, during which 
Templars then enjoyed in France. he became completely matter of the bpanilh. In 1654 be 

The king of nrragon w'as much preffed to treat the returned from the continent, and, marrying Mifs Orborn, 
Templars in his kingdom as they had been treated in France; paffed his time in retirement with his father, his two 

but his conftant anfwer was, “ We mult be firft convinced brothers, and a filter, then in Iieland, happy in that per- 

of their guilt, and it will be then time enough to talk of feft Iwmony which has been fo often remarked in their fa- 
2heir punifhment.” The people, however, were in general mily. 

fo provoked againft them, that they were compelled to fhut As he rejefted' all offers made him ofemployment under 
thcmfrlves up rn the fortreffes belonging to their order, to Cromwell, the five years which he lived in Ireland were 
prevent their being torn in pieces ; which precaution was re- fpent chiefly in improving bimfelf in hiftory and philofopby ; 
prelented to the king of Arragon as an aft of rebellion, but at the Reftoration, in 1660, being chofen a member of 
He marched, therefore, with a corps of troops againft one the convention there, while others were trying to make 
i,i' thefe fortreffes. The 1 night who commanded far- their court to the king, Mr Temple oppofed the poll bill 
rendered immediately, and told the king the truth, affuring with fo much fpirit, that his conduft foon attrafted the at- 
lii-v that they defired nothing but a fair trial; with which tention of the pubic, and brought him into notice. In the 
declaration the king was extremely moved, took the whole fucceeding parliament, in 1661, he was eleft.d with his fa- 
order into his proteftion, and forbade any to abufe or infult ther for the country of Carlow ; and, in the year following, 
them under the heavieft penalties. At the fame time he he was chofen one of the commiffioners to be fent from that 
declared, he was ready to receive any informations againft parliament to the king, which gave him an opportunity of 
them that were fupported by proofs; but if the informers waiting on the duke of Orinond, the new lord lieutenant, 
failed therein, he would punilh them as they deferved. then at London. Soon after he went back to Ireland, but 

Thefe fafts plead ftrongly for the innocence of the Tem- with arefolution of quitting that kingdom, and of removing 
plars, or at leaft they prove that their guilt muft have been with his family to England. 

exaggerated ; and if we add, that many of the accufations On his return he met with a very favourable reception 
advanced againft them flatly contradift each other, and that from the duke of Ormond ; and foon accquired fuch a con- 
inany members of this unfoitunate order folemnly avowed fiderable (hare in his efteem, that the duke complained of 
their innocence while languiffiing under the fevereft tor- him as the only man in Ireland that had never afked any 
tures, and even with their dying breath—it would feem pro- thing from him. When he mentioned his defign of carrying 
b'lble, that king Philip fet on foot this bloody tragedy, with his family to England, his grace faid, that he hoped he 

would 
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Tempi;. would at lead give him leave to write in his favour to the 
two gieat minifters, Clarendon then lord chancellor, and 
the earl of Arlington, who was fecretary of Hate. This 
the duke did in fuch Hrong terms, as procured him the 
friendlhip of thefe two noblemen, a, well as the good opi¬ 
nion of the king. Mr Temple, however, made no other 
ufe of this advantage than to tell lord Arlington, that if his 
hiajeky had any employment abroad, which he was fit for, 
lie lliould be happy to undertake it; but, at the fame time, he 
requefled that he might not be fent into any of the northern 
climates, to which he had a very great averfion. Lord Ar¬ 
lington replied, he was very lorry he had made fuch an ob. 
jeftion, as there was no other employment then undifpofed 
of except that of going envoy to Sweden. However, in 
1665, about the beginning of the firft Dutch war, lord Ar¬ 
lington fent a meffenger to acquaint him that he mult im¬ 
mediately come to his houfe ; which he did, and found that 
liis lordkrip’s bufinefs was to tell him, that the king had oc- 
cafron to lend fome perfon abroad upon an affair of the ut- 
moft importance, and that he had refolved to make him the 
firk offer ; but that he muff know, without delay, and with¬ 
out telling him what it was, whether lie would accept of it, 
and that he mull be ready to fet out in two or three days, with¬ 
out mentioning it to any of his friends. After a little confider- 
ation, Mr Temple told his lordlhip, that, as he took him to 
be his friend, and as he had advifed him not to refufe, as it 
would be an entrance into his majeky’s fervice, he fliould con- 
fult no fariher. This bufinefs was to carry a fecret ccmmiffion 
to the bilhop of Munker ; which he fet out with on the fecond 
ol Auguk, and executed fo much to the fatisfadhon of 
Charles II. that, on his return to Bruffels, his majefty ap¬ 
pointed him refident there, and created him a baronet. As 
.Bruffels was a place which he had long viiihed to refide at, 
in April 1666 he fent for his family ; but, before their ar¬ 
rival, he had been again obliged to depart upon bufinefs to 
the prelate’s court: for the bifhop having likened to terms 
of accommodation with France, Sir William wrote two let¬ 
ters to dilfuade him from that alliance ; and thefe not having 
the defired effefl, he went in difguife to Munker, where, 
though he arrived too late to fecure the prince in his firk 
engagement, yet he prevailed on him to permit five or fix 
ihouland of his beft troops to enter into the Spanilh fervice. 
In this journey he paffed for a Spanilh envoy, having twenty 
Spanifh guards to attend him. In this manner he firk went 
to Dulfeldorp, where the duke of Newburgh, though in 
the French intereft, gave him a guard to D rimund; but 
when he reached that place, finding the gates fhut, he was 
forced to proceed to, a village, at the dikance of a league, 
which, being full of Brandenburg troops, he was under the 
receffity of lodging in a barn, upon a kraw bed, with his 
page for a pillow. Next day he was entertained at a callle 
belonging to the bifhop of Munker, by one Gorges a 
Scotch lieutenant-general in that prelate’s fervice, with what 
he calls a very epilccpal way of drinking. The general 
coming to the large hall, in which keed a great many flag- 
gons ready charged, he called for wine to drink the king’s 
health. A filver bell, that might hold about two quarts, 
was upon this brought him ; and, as foon as he received it, 
he pulled out the clapper, and giving it to Sir William, to 
whom he intended to drink, ordered the bell to be filled. 
When this was done, he drank off the contents to his ma- 
jeky’s health ; and afking Sir William for the clapper, put 
it on, and turning down the bell, rang it, to iliew that 
he had drank fair, and left nothing in it. He then took 
out the clapper, defired Sir William to give it to whomfo- 
ever he pleated ; and, ordering the bell to be filled again, pre¬ 
sented it to Sir William : but as the latter ieldom ufed to 


drink, he had generally fome gentleman with him to u'pp-y 
his place in this refpeift whenever it might be neceii.u y. Ha¬ 
ving finifhed his bufinefs at Munker, he returned to Broke.-., 
whrre he paffed a year with great pica:m e ..:ii Lue.i.'.- aoi. 

Two months aker the conclufion of the peace with Lire 
Dutch at Breda, Sir William’s filter, who relided with lain 
at Brnffels, being very defirous oi feeing Hull u d, Ire went 
thither incognito to gratiiy her defire : but wh.le l.e wits 
at the Hague, he paid a private vifit to Mr De Witt, m 
which lie laid the foundation of that clofe intimacy vff.Ar 
afterwards fubfiked between them. 

In the fpring of j667, a new war breaking out between 
France and Spain, which es poled Bruffels to tie d..ngtr ot 
falling into the hands of the f.rmer, S : r William Lni hits 
lady and family to England ; hut he himfelf temail.cd time 
With his lifter till the Chrillmas following, when he was or¬ 
dered by the king to come over privately to London. Ta¬ 
king the Hague in his way, he paid another vili: to De 
Witt, and, purfuant to his inftrudlions, propofed thole over¬ 
tures to him which produced the triple alliance. Soon alter 
his arrival at the B.'ilifh court, he returned, cn the 16 * lx. 
of January 1668, with the character of envoy extraordi¬ 
nary and plenipotentiary to Holland ; where a conference 
being opened, he brought that treaty to a peifedl conclufion 
in the ihort fpace of five days. The ratifications of this al¬ 
liance being exchanged on the 15th of February, he re¬ 
paired to Bruffels ; and a treaty being fet on foot between 
France and Spain at Aix la-Ghapelle, he fet cut for that 
place on the 24th of April in quality of his majefty’s am- 
baffador extraordinary and mediator. Here he arrived on 
the 27th: and it w'as chiefly owing to his afliftance that the 
Spaniards were brought to fign the articles of that peace on 
the lecond of May. This fervice being completed, he re¬ 
turned to Bruffels, with a view of remaining theie in his 
former kation of refident ; but he received letters from the 
earl of Arlington, with the king’s order to continue as am- 
balftdor, and to ferve his country in that quality in Hol¬ 
land, as, on account of the late alliances, his maj-rky was re- 
folved to renew a character which the crown of England 
had difeonrinued there fince the time of king James. Sit 
William being new left at liberty to return to England, em¬ 
braced the opportunity ; and upon his arrival a: London, 
he was received with every poflible demonkration ol favour 
both by the king and the court. 

Setting out again for Holland, with his new chars ho¬ 
of the king’s ambaffador, he arrived at the Hague i:r the 
end of Auguk i6fi8. Here he enjoyed the confidence of 
that great minilLr De Witt, and lived in great intimacy wish 
the prince of Orange, who was then only eighteen years of 
age; but, in September 1669, he was hurried back to Eng¬ 
land by lord Arlington, who ordered him to put his foot 111 
the kirrup as foon as he lliould receive his letter. When Sir 
William waited on the earl, he found that he had not one 
word to fay to him; for, aker making him attend a long 
time, he only alked him a few indifferent queftions re r pe£l r g 
his journey. Next day he was received as coolly by tl.e 
king ; but the fecret foon came out, and he was preffed to 
return to the Hague, and pave the way for a war with Hol¬ 
land. This, however, he excufed himfelf from having any 
hand in ; which fo much provoked the lord treafurer Clif¬ 
ford, that he refufed to pay him an arrear of two thoular.d 
pounds due from his embaffy. Difguked with Arlington’s 
behaviour, which wasfo unlike the friendlhip he had former¬ 
ly profeffed, Sir William now retired to his houfe at Sheen 
near Richmond, in Surry ; and in this retreat, when free 
from the hurry of bulinels, he wrote his Obiervations on the 
United Provinces, and one part of his Mifcellantes, in the 

time 
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time of the icconJ D itch war. About the end of fummer, 
however, 1673, r -*".e king wilhing to put an end to the war, 
fent for Sir William, and defired him to go to Holland to 
negotiue a peace ; but powershaving been fent from thence 
at tins time to the Marquis de Frefno, the Spanifh ambaf- 
lador at London, Sir William was ordered to confer with 
him ; and a treaty was accordingly concluded in three days, 
and the point carried refpedling the fuperiority of the Bri- 
tifit flag, which had been fo long contefted. In June 1674 
l e was again fent ambaffador to Holland to offer the king’s 
mediation between France and the confederates, then at 
war, which was accepted not long after ; Lord Berkeley, Sir 
William Temple, and Sir Leoline Jenkins, being declared 
ambaifadors and mediators; and Mimeguen, which Sir Wil¬ 
liam ind propofed, was at length agreed upon by all parties 
to be the place of treaty. During his flay at the Hague, 
the prince of Orange, who was fond of the Englifh lan¬ 
guage, and of the plain Englilh way of eating, conftantly 
dined and fupped once or twice a week at his houfe ; and 
by this familiarity he fo much gained the prince’s confi¬ 
dence and efteem, that he had a confiderable hand in his 
marriage with the Princefs Mary, daughter of James II. 

In July 1676 he removed his family to Nimeguen, 
where he fpent the remainder of that year without making 
any progrefs in the treaty; and the year following his fon 
was fent over with Tetters from the lord treafurer, ordering 
him to return, and fucceed Mr Coventry as fecretary of 
ftate. In confequence cf this order, Sir William went over 
to England in the fpring of 1677 » a nd though the affair 
of the fecretary’s place was dropped at his defire, he did not 
return to Nimeguen that year. About this time, the prince 
having the king’s leave to come over, he focn after married 
the Princefs Mary; and this gave occafion for a new coolnefs 
between lord Arlington and Sir William, as he and the lord 
treafurer Ofborn, who was related to Sir William’s lady, 
were only privy to that affair. After the prince and prin¬ 
cefs were gone to Holland, as the court always feemed in¬ 
clined to favour France, the king wifhed to engage Sir 
William in fome negotiations with that crown: but he was 
fo ill fatisfied with this propofal, that he offered* to give up all 
pretenfions to the office of fecretary ; and defiring the lord 
treafurer to acquaint his majefty with his intentions, retired 
to Sheen, in hopes of being taken at his word. Upon a 
difeovery, however, of the French defigr.s not to evacuate 
the Spanifh towns agreed by the treaty to be delivered up, 
the king commanded him to go upon a third erobalfy to the 
ftates; with whom he concluded a treaty : by which England 
engaged, in cafe France refufed to evacuate the towns in 
forty days, to declare' war immediately againft that nation : 
but before half that time was elapfed, one Du Crofs was 
fent from the Englifh court to Holland upon a bufinefs 
which damped all the good humour excited by the treaty 
there, and which produced fuch fudden and aftonifhing 
changes in this country, as gave Sir William a diftafte for 
all public employments. 

In 1679 he went back to Nimeguen, where the French 
delayed to fign the treaty till thelaft hour ; but having con¬ 
cluded it, he returned to the Hague, whence he was foon 
after fent for to enter upon the fecretary’s office, which 
Mr Coventry at length refolved to refign. He according¬ 
ly went over, and went to court, as all his friends hoped, 
with a full intention of alfuming his office ; but he ftarted 
fome difficulty, becaufe he had not a feat in the houfe of 
commons, thinking that, by his not being a member, the 
public bufinefs would fuffer at fuch a critical time, when the 
contefts between the two parties ran fo high that the king 
thought fit to fend the duke of York into Flanders, and 
the parliament to put the lord treafurer Danby into the 


Tower. After th : s his majefty dill preffed Sir William to 
be fecretary of ftate ; ufing as an argument for bis compli¬ 
ance, that he had nobody to confult with at a time when 
be had the greateft need of the beft advice. Notwithftand- 
ing all this. Sir William declined the king’s offer, advifing 
him to choofe a council in whom he could confide, and 
upon whofe abilities he could depend. This advice the 
king followed ; and the choice of the perfons being concerted 
between his majefty and Sir William, the old council was 
diffolved four days after, and the new one eftablifhed, of 
which the latter was a member. 

In 1680 the councils began again to be changed, on the 
king’s illneFs, at the end of fummer, and the duke of York’s 
return privately to court. In thisjundfure Sir William, en« 
deavouring to bring to the king’s favour and bufinefs fome 
perfons to whom his majefty had taken a diflike, if not an aver- 
fion, he met with fuch treatment from them as gave him a 
frefh diftafte to the court, at which he feldom made his ap¬ 
pearance ; fo that he redded principally at Sheen. Soon 
after this the king fent for him again ; and having propofed 
that he fhould go as ambaffador into Spain,-Sir William 
confented: but when his equipage was almoft ready, and 
part of the money paid down for it, the king changed his 
mind, and told him that he would have him defer his jour¬ 
ney till the end of the fcffion of parliament, in which he was 
chofen a member for the univerfity of Cambridge. In this 
feffion the fpirit of party ran fo high that it was impoflible 
to bring the houfe to any kind of temper. The duke was 
fent into Scotland; but this would not fatisfy them, nor 
any thing but a bill of exclufion ; which Sir Wdliam ftre- 
nuoufly oppofed, faying, that “ His endeavour ever would 
be to unite the royal family, and that he fhould never enter 
into any councils to divide them.” Not long after this 
period, the parliament being diffolved by bis majefty, with¬ 
out the advice of his privy council, and contrary to what he 
had promifed, Sir William made a bold fpeech againft it; 
for which he was very ill ufed by fome of thofe friends who 
had been mod earned in promoting the laft change in the 
miniftry. Upon this he grew quite tired of public bufinefs, 
declined the offer he had of again ferving for the univerfity 
in the next parliament, that was foon after called, and met 
at Oxford ; and feeing his majefty refolved to govern with¬ 
out his parliament, and to fupply his treafury through another 
channel, he retired to Sheen a few days after, whence he 
fent word by his fon, that “ he would pafs the reft of his 
days like a good fubjedt, but would never more meddle 
with public affairs.” From that time Sir William lived at 
this place till the end of that reign and for fome time in 
the next; when having purchafed a fmall feat, called Moor 
Park , near Farnham in Surry, which he conceived a great 
fondnefs for on account of its folitude and retirement, and 
its healthy and pleafant fituation, and being much afflidted 
with the gout, and broken with age and infirmities—he re¬ 
folved to fpend the remainder of his life in this agreeable 
retreat. In his way thither, therefore, he waited on king 
James, who was then at Windfor, and begged his favour and 
protedtion to one “ that would always live as a good fub¬ 
jedt, but, whatever might happen, never again enter upon 
any public employmentdefiring his majefty to give no 
credit to any thing he might hear to the contrary. The 
king, who ufed to fay that Sir William Temple’s charadter 
was always to be believed, promifed him whatever he defired, 
gently reproached him for not entering into his fervice, 
which, he faid, was his own fault; and kept his word as 
faithfully to Sir William as Sir William did to his majefty, 
during the furprifing turn of affairs that foon after followed 
by the arrival of the prince of Orange. At the time of 
this happy revolution, in 1688, Moor-Park becoming un¬ 
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Temple, fafe, as it lay in the way of both armies, h€ went back to 
the houf'e at Sheen, which he had given up to his fon ; to 
whom he rciufed leave, though importunately begged, to 
go and meet the prince of Orange at Ills landing : but after 
king James’s abdication, when the Prince reached Windfor, 
he went thither to wait upon his highnel's, and carried his 
fon along with him. The prince pretfed him to enter into 
his fervice, arid to be fecrctary of lute; but Iris age and in¬ 
firmities confirming him in the refolution he had made not 
to meddle any more with public affairs, he was fi.tUfied that 
his fi n alone liiould enjoy his majefty’s favour. Mr John 
Temple was upon this appointed fecrctary at wat ; but he 
had hardly been a week in that office, when he ref lved to 
put an end to his own exiftence ; which he did on the 14th 
of April 16S0, by throwing hinifelf out of a boat, lured 
lur that purpol'e, in (hooting LonJoa-bridge ; having hilt 
put ftones into his pocket to make him fink fpeeciily. 

In 1694. Sir William had the misfoitune to lole his lady, 
who was a very extraordinary woman, as well as an affec¬ 
tionate wife. He was then conliderably turned of fixty ; at 
which age he prablifed what he had fo often declared to lie 
his opinion, that “ an old man ought then to conlider hini¬ 
felf of no farther uie in the world except to himfelf and his 
inends.” Aiter this he lived four years, very much afflict¬ 
ed with the gout ; and his flrength and fpirits being worn 
out by the infiimities of age, he expired in the month of 
January 169S. He died at Moor-Park, wlrcie his heart 
was buried in a Liver box under the lun dial in his garden, 
oppotite to a window from which he ufed to contemplate 
and admire the works of nature, with his filter the ingeni¬ 
ous lady Giffhrd. This was according to his will ; in pur- 
fuance of which his body was privately interred in Weft- 
minfter Abbey, and a marble monument erected in 1722, 
after the death of lady Gifford, wh i refembled him in 
geniotis as well as in perlon, and left behind her the cha- 
rabter of one of the bell and moil conltant friends in the 
woi Id. 

Sir William Temple’s principal works are, 1. Memoirs 
from 1672 to tbj2 : They are very ufeful for thofe who 
wiih to be acquainted with the affairs of that period. 2, Re¬ 
marks upon the State of the United Provinces. 3. An 
Introduction to the Hdlory of England : This is a Sketch 
of a General Hiilory. 4. Letters written dining his lull 
embaffies. And, 5. Mifcellanies, which contain a great 
many curious pieces that difplay coniiderable depth of 
thought. He was an accomplilhed gentleman, a found 
politician, a patriot, and a great fcholar. And it this great 
idea fhould perchance be ihaded by l'ome touches of vanity 
and fphen, the reader will be fo candid as to confider, that 
the greateil, vvifeil, and it e bed of men, have ftill fume 
failings and imperfebtiuns which are infeparable horn human 
nature. 

Temple, templum, a public building, trebled in honour 
of fome deity, either true cr falfe ; and wherein the people 
meet to pay religious worfiiip to the fame. The word is 
formed from the L.nin templum, which fome derive from the 
Gi etk fignifying the fame thing; and others from 

r nfj.vu> 9 abfeindo, “ I cut off, I feparate,” in regard a temple is 
a place feparuted from common ufes ; others with more 
probability derive it from the old Latin word temp Jure, “to 
cortempl ite.” It is cei tain the ancient augurs gave the 
name templa to thofe parts of the heavens which were marked 
out for the obfirvation of the flight of birds. Their formula 
was this: Templet tejqua /unto. Temples were originally all 
open, and hence received their name. See Phil, Pranf. n° 
471. febt. 5. where we have an account of an ancient tem¬ 
ple in Ireland of the fame fort as the famous Stonehenge. 
The word templum, in its primary fenfe among the old Ro¬ 


mans, fignined nothing more than a place fet apart and 
confecrated by the augurs, whether mcioleo. or open, in tl c 
city or in the fields. 

Clemens Alexandrinns and Lufebius refer the origin cf 
temples to the fepalchres built for rive dead. ii’.is notion 
has been lately illustrated and confirmed by a variety c! tes¬ 
timonies by Mr Fanner in his Tre.vtife on the V/oilnip of 
Human Spirits, p. 373, &c. Herodotus and S.rubo wi.l 
have the Egyptians u- have bee:i the firil who built tempies 
to the gods. The firil erected in Greece is alciibed to 
Deucahon, by A poll mins, Argonaut, lib. iii. In anti, 
quity we meet Tilth ninny people who would not build ar.y 
temples to their gods fur iear of confining them to too 
narrow bounds. They performed their lacri.ict.s in ail 
places indiffeiently, from a perfuafion that the whole \>o<:J. 
is the temple of God, a'd that he required no other. Tins 
was the dobtrine of the n:agi, followed by the Pciiian-', trie 
Scythians, the Numidians, and many other nations mention¬ 
ed by Heiodoius, iib. i. Strabo, lib. xv. and Cicero in n s 
fecond oration again ft Vcries. 

The Per dans, who worlhipped the fun, believed it would 
wrong his power to inclofe him in the walls of a temple, 
whq had the whole world for his habitation ; and lienee, 
when Xerxes ravaged Greece, the magi exhorted him to 
deftroy all the temples he met with. 

The Sicyonians would build no temple to their goddefs. 
Coronis ; nor the Athenians, for the like reafon, erebt any 
ftatue to Clemency, who, they find, was to live ill the hearts 
of men, not within (lone walls. 

The Bitbynians had no temples but the mountains ta 
worfhip on; nor had the ancient Germans any other but 
the woods. 

Even fome philofi.phers have blamed the ufe and building 
of temples, .particularly Diogenes, Zeno, and his followers 
the Stoics. But it may be feid, that if God hath no need 
of temples, men have need of places to rn£.et in for the pub¬ 
lic offices of religion: accordingly tempits may be traced 
back even into the remoteft antiquity. See Hofpintan tie 
Origins Temploy um. 

The Romans had feveral kinds of temples ; whereof thofe 
built by the kings, &c. conffeiated by the augurs, and 
wherein the exercife of religion was regularly performed, 
were called, by way of eminence, iempla, “ temples.” Thofe 
that weie not confecrated, were called cedes. The little 
temples, that were covered or roofed, they called edicula. 
Thole open, facella. Some other edifices, confecrated to. 
particular myiteries of religion, they called funa and de- 
lulra. 

All thefe kinds of temples, Vitruvius tells us, had other 
particular denominations, according to the form and man¬ 
ner of their conftrublion, as will be hereafter fpecified. 

Indeed the Romans outdid all nations w : :h regard to 
temples : they not only built temples to their gods, to their 
virtues, to their difeafes, See. but alfo to their emperors, 
and that in their life time : inftances whereof we meet with 
in medals, inferiptions, and .other monuments. Horace 
compliniei-ts A uguftus hereupon, and fetshim above Ilercu- 
lus and all the heroes of fable; becaufe tliofe were admit* 
Dd into temples only after their death, whereas Auguftus 
had Lis temples and altars while living. 

Preefenti tilt matures largimur Lor,ores ; 

Jurandafque tuum per nomen ponimus aras . 

Epift. ad Aug. 

Suetonius, cn this occafion, gives an inftance of the mo- 
deftyof that emperor, who would allow ot no temples being 
erebted to him in the city ; and even in the provinces, where 
he knew it was ufual to raife temples to the very proconfuls, 

ref ufed 
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refufed any Lut thof: erected in the name of Rome as well 
ji his cwp. 

The mo ft cole! rated temples among the Romans were 
the Capitol and Pantheon. They had 2lfo the temple 
<d Saturn, which Lived for the public ireafury; and the 

tcnip’a of T intis. 

The temple at Jerufalem was ft mi lav in its plan to the 
Tabervacls. , The firft temple was begun by Solomon 
about (he year of the world 2992, and before Chrift 1012 
tucording to fome chronologers, and finifhedin eight years. 
( f eat miilakes have been committed refpedting the dinnen- 
iinti.s of this temple, byconfounding the emblematical deferip- 
' it'ii of Ezebd w ith the p’ain account of it in the books of 
Rings and Chronicles. It confided of the holy of holies, the 
fiii&uary, and a portico. The holy of holies was a fquare 
room of 20 cubits ; the fanfluary, or holy place, was 40 
cubits long and 20 broad, confequently the length of both 
thefe together was '60 cubits. The portico, which Rood 
before the fandluary, was 20 cubits long and io cubits broad. 
Whether the portico was feparated by a wall from the reft 
of the temple or not, is not mentioned in Scripture. If it 
was, the whole length of the temple, computing the cubit at 
22 inches, did not exceed no feet in length and 36 feet 
S inches in breadth. In the portico flood the two brazen 
pillars called Jachin and Boars, , which, upon comparing and 
reconciling thefeemingly different account in different places, 
appear to have been 40 cubits high and about 4 cubits 
diameter. The court probably at firft extended all round 
the temple. Mow we are told, that the court about the 
tabernacle was 100 cubits long and 50 broad ; and as Solo¬ 
mon made every part of the temple about twice as large as 
the csrrefponding part in the tabernacle, we have reafon to 
conclude, that the court around the temple was zoo cubits 
long and 100 broad. According to this description, which 
is taken from the Scripture hiftory, the temple of Solomon 
was by no means fo large as it is commonly reprefented. 
Still, however, it^vasvery magnificent in fize and fplendid 
in ornament. It was plundered of its treafuresin the reign 
of Rehoboarn, and repaired by Joafh ; it was again fpoiled 
in the time of Ahaz and of Hezekiah ; and after being re- 
ftored by Jofiab, was demolished by Nebuchadnezzar in the 
year of the world 3416, after it had flood 476 years accord¬ 
ing to Jofephus, and according to Ufher 428 years. 

The fecond temple was built hy the Jews, after their re¬ 
turn from the Babylonifh captivity, under the direftion and 
influence of Zerubbabel their governor, and of Jofhua the 
high-prieft, with the leave and encouragement of Cyrus the 
Peril; n emperor, to whom Judea was now become a tribu¬ 
tary kingdom. According to the Jews, this temple was 
deftitute of five remarkable appendages, which were the chief 
glory of the firft temple; viz. the ark and mercy-feat, the 
Shechinah, the holy lire on the altar, which had been firft 
kindled from heaven, the urim and thummim, and the 
fpirit of prophecy. This temple was plundered and pro¬ 
faned by Antiochus Epiphar.es, who alfo caufed the public 
worfhip in it to ceafe ; and afterwards purified by Judas 
Maccal teas, who reftored the divine worfhip ; and after 
having flood five hundred years, rebuilt by Herod, with a 
magnificence approaching to that of Solomon’s. Tacitus 
calls it immenfee opulentise templum ; and Jofephus fays, it was 
the moft aftonifhing firuflure he had ever feen, as well on 
account of its architectureas its magnitude, and likewife the 
lichnefs and magnificence of its various parts and the re¬ 
putation of its facred appurtenances. This temple, which 
Herod began to build about fixteea year before the birth- 
of Chrift, and f > far completed in nine years and a half 
*s to be fit for divine fervice, wds at length deftroyed by 
the Romans on the fame month and day of the month 


on which Solomon’s temple was deftroyed by the Babylo- Temple. 

nians. 


The Indian temples, or pagodas, are fometimes of a pro- Maurice’s 
digious-fize. They are commonly erefted near the bank Indian An. 
of the Ganges, Kittna, or other facred rivers, for the benefit ^ u '. t ! cs * 
of ablution in the purifying flream. Where no river flows p ^yz. 
near the foot of the pagoda, there is invariably in the fiont 
of it a large tank or refervoir of water. Thefe are, for 
the moft part, of a quadrangular form, are lined with free* 
hone or marble, have Heps regularly defeending from the 
margin to the bottom, and Mr Crauford obferved many be Crauford’s 
tween three and four hundred feet in breadth. At the Sketches, 
extrance of all the more conflderable pagodas there is a por- ToI I ^ 
tico, fupported by rows of lofty columns, and alcended by a °" 
liandfome flight of ftone fteps; fometimes, as in the in- 
Itance of Tripetii*, to the number of more than a hundred. * v °y a se 
Under this portico, and in the courts that generally inclofe ^ ",;*** 
the whole building, an innumerable multitude aifemble at 
the rifing of the fun ; and, having bathed in the flream be¬ 
low, and, in conformity to an immemorial cuftom over all 
the Eaft, having left their fandals on the border of the tank, 
impatiently await the unfolding of the gates by the mini- 
ftring brahmin. The gate of the pagoda univerfally fronts 
the eaft, to admit the ray of the folar orb; and, opening, 
prefects to the view an edifice partitioned out, acccording to 
M. Thevenot in his account of Chitanagar, in the manner 
of the ancient cave-temples of Elora, having a central nave 
or body; a gallery ranging on each fide j and, at the 
farther end, a fanftuary, or chapel of the deity adored, fur- 
rounded by a ftone balluftrade to keep off the populace^ 

Thofe who wifti to perufe a more particular account of the 
Indian temples may confult Maurice’s Indian Antiquities. 

See alfo Pagoda and Seringham. 

Temple, in architedlure. The ancient temples were 
dlftinguifhed, with regard to their conftrudtion, into various 
kinds ; as, "temple in antes,- JEdes in antis. Thefe, accord¬ 
ing to Vitruvius, were the moft Ample of all temples, having 
only angular, pilafters, called ante or par aflatue, at the cor- 
ners, and two Tufcan columns on each fide of the doors. 
temple, telraflyle, or fimple tetrajlyle, was a temple that had 
four columns in front and as many behind. Such was 
tire temple of Fortuna Virilis at Rome, temple, profyle K 
that which had only columns in its front or fore fide -, as 
that of Ceres at Eleufis in Greece, temple, amphiproflyle, 
or double projlyle, that which had columns both before and 
behind, and which was alfo tetraftyle. temple, periptcre, 
that which had four rows of infulated columns around, and 
was hexaftyle, i. e. bad fix columns in front; as the temple of 
Honour at Rome, temple, diptere, that which had two wings 
and two rows of columns around, and was alfo ofloftyle, or 
had eight columns in frontas that of Diana at Ephefus. 

Temples, among us denote two inns of court in Lon¬ 
don, thus called, becaufe anciently the dwelling-houfe of 
the knig.hts-tempkrs. At the fuppreffion of that order, 
they were purchafed by the profeffors of the common law, 
and converted into hofphia or inns. They are called the 
inner and middle temple, in relation to Efiex-houfe ; which was 
alfo a part of the houfe of the templars, and called the outer 
temple, becaufe fituated without Temple-Bar. In the mid¬ 
dle temple, during the time of the templars, the king’s trea- 
fure was kept; as was alfo that of the kings of France in 
the houfe templars at Paris. The chief officer was the 
mailer of the temple, who was fummoned to parliament in 
47. Hen. IIL and from him the chief minifter of the tem¬ 
ple church is Hill called majler of the tetnple. 

Temples, in anatomy, a double part of the head, reach¬ 
ing from the forehead and eyes to the two ears. The tem¬ 
ples are chiefly formed of two boaes called offa temports. 

Thele 
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Tcmparal Thefe parts, according to phyficians, were called tcmpora , 
II from their ihowing the age or time of a man by the colour 
Tenacity. 0 f t he j ia | r) which turns white in this part before any other; 

which Homer feems to have been aware of, by his calling 
men peliocrotaphi, q. d. “ gtey-templed.” 

TEMPORAL, a term generally ufed for fecular, as a 
diftin&ion from ecclefiaftical. Thus we fay temporal lords, 
and fpiritual or ecclefuftical lords. 

TEMPORALTIES of Bishops , are the revenues, lands, 
tenements, and lay-fees, belonging to bifhops, as they are 
barons and lords of parliament. 

The cuftody of the temporalties of bifhops forms a branch 
of the king’s ordinary revenues (fee Revenue.).—T hefe, 
upon the vacancy of the bifhopric, are immediately the 
right of the king, as a confequence of his prerogative in 
church matters ; whereby he is confidered as the founder of 
all archbifhoprics and bifhoprics, to whom, during the va- 
Blackft. cancy, they revert. And for the fame reafon, before the 
Comment, diffolution of abbeys, the kings had the cuftody of the tem- 
<ro ^' *• poralties of all fuch abbeys and priories as were of royal 
foundation (but not of thofe founded by fubjeds), on the 
death of the abbot or prior. Another reafon may alfo be 
given why the policy of the law hath veiled this cuftody in 
the king ; becaufe, as the fucceffor is not known, the lands 
and pofTeffions of the fee would be liable to fpoil and devaf- 
tation if no one had a property therein. Therefore the 
law has given the king, not the temporalties themfelves, 
but the cuftody of the temporalties, till fuch time as a fuc- 
ceffor is appointed ; with power of taking to himfelf all the 
intermediate profits, without giving any account to the fuccef¬ 
for ; and with the right of prefenting ( which the crown very 
frequently exercifes) to fuch benefices and other preferments 
as fall within the time of vacation. This revenue is of fo 


of any kind without breaking. It is lac qua lav ••opo 
fite to fragility or brittlenefs. See Strfkgth r j Mat'rial.. 

TENACULUM, in furgery, an inftrument ufed in am¬ 
putation, for pulling out bleeding veffels that are to be lied 
by ligatures. See Surgery. 

TENAILLES and 1 c _ c a • r 

TENAILLIONS. j S " F »“ T, ‘'“ T!0N ’ S = a - L 

§ 3. and y. 

TENANT, one that holds lands or tenemenrs if feme 
lord or landlord, by rent, fealty, See. See Tenure. 

TENAWWIT. See Loxia, fpecies 13. 

TENCH, in ichthyology. See Cyprinus, fpecies 3. 

TENDER, a fmall fhip in the fervice of men of war, 
for carrying men, provifions, or any thing elfe that is necef- 
fary. 

TENDONS, in anatomy, are white, firm, and tenacious 
parts, contiguous to the mufcles, and ufually forming their 
extremities. See Anatomy, n° 85. 

TENEBRIO, in natural hiftory, a genus of infefts be* 
longing to the order of Coleoptera. The antennas are monifi- 
form, the laft joint being roundilh ; the thorax is plane-con¬ 
vex and marginated ; the head projeiting, and the elytra are 
fomewhat fliff. Gmelin enumerates about 63 fpecies. The 
larvae of fomelive in damp places under ground among rub- 
bifh ; of others in flour and different kinds of food, where 


they undergo their metamorphofis. The perfedl infe&s are 
very troublefome in houfes ; eating bread, meat, &c. They 
precipitately avoid the light ; reforting in troops to dark 
damp cellars, where putrefaftion allures and nourifhes them. 
They are all of a very dark gloomy appearance, from which 
circumftance they take their name. 

TENEDOS (anc. geog.), an ifland on the coaft of 
Troas, at the diftance of 40 ftadia from the continent, and 


high a nature, that it could not be granted out to a fub- 80 in compafs; with a cognominal uEolian town, and a 
jedt, before or even after it accrued: but now, by the (la- temple of Apollo Smintheus. Its origin is derived from Tennes 
tute 15 Edw. III. ft. 4. c. 4 & 5. the king may, after the or Tenes, who being expofed in a coffer or bog by his father 
vacancy, leafe the temporalties to the dean and chapter ; Cygnus the Thracian, at the inftigation of the mother-in-law, 
faving to himfelf all advowfons, efeheats, and the like. Our was by fate carried to this ifland, made king of it, and at 
ancient kings, and particularly William Rufus, were not, length worihipped as a god on account of his virtues. The 
only remarkable for keeping the bifhoprics a long time va- ifland was famous for its earthen ware, for which purpofe it 
cant, for the fake of enjoying the temporalties, but alfo had an excellent red clay ; and hence Bochart would derive 
committed horrible waftes on the woods and other parts of the appellation from tinedom, a “ red clay.” Tenedia fecuris , 
the eftate ; and to crown all, would never, when the fee is a proverbial faying to denote feverity; from a law there 
was filled up, reftore to the bifhop his temporalties again, palled, that perfons found in the adt of adultery fliould be 


unlefs he purchafed them at an exorbitant price. Tore- put to death; a feveri'y executed on the king’s fon ; and 
medy which, king Hen. I. granted a charter at the begin- therefore, in the coins of Tenedos, on one are two heads in 


ning of his reign, promifing neither to fell, nor let to farm, 
or take any thing from, the domains of the church, till the 
fucceffor was inftalled. And it was made one of the arti¬ 
cles of the great charter, that no wafte fliould be committed 
in the temporalties of bifhoprics, neither fliould the cufto¬ 
dy of them be fold. The fame is ordained by the ftatute 
of Weftminfter the firft ; and the ftatute 14 Edw. III. 
ftat.4. c. 4. (which permits a leafe to the dean and chap¬ 
ter) is (till more, explicit in prohibiting the other exactions. 
It was alfo a frequent abufe, that the king would, for trif¬ 
ling or no caufes, feize the temporalties of bifhops, even 
during their lives, into his own hands: but this is guarded 
againlt by ftatute 1 Edw. III. ft. 2. c. 2. 

This revenue of the king, which was formerly very con- 
fiderable, is now by a cuftomary indulgence almoft reduced 
to nothing: for, at prefent, as foon a^ the new bifhop is con- 
fscratedand confirmed, he ufually receives the reftitution of 
his temporalties quite entire and untouched from the king; 
and then, and not foor.er, he has a fee-fimpie in his bifhop¬ 
ric, and may maintain an adlion for the profits. 

TENACITY, in natural philofophy, that quality of bo¬ 
dies by which they fuftain a confiderable preffure or force 
Voo. XVIII. 


memorial of the king and his fon, and on the reverfe an axt\ 

( Ariftotle). This ifland ftill retains its ancient name ; and 
is one of the fmalleft iflands of the Archipelago, fituated 
near the coaft of L ifer Alia, weft of the ruins of Tiov. 
It is chiefly rocky, but feitile, being remarkable for produ¬ 
cing the beft Mufcadine wine in the' Levant; and its po/i- 
tion, thus near the mouth of the Hellefpont, ha'- given it 
importance in all ages ; veffels bound towards Conftantinople 
finding Ihelter in its port, or fafe anchorage in the road, du¬ 
ring the Etefian or contrary winds, and in foul weather. 
The emperor Juftinian eredted a magazine to receive the. 
cargoes of the corn-fhips from Alexandria, when detained 
there. This was a lofty building, two hundred and eighty 
feet long and ninety broad. The voyage from Egypt was 
rendered lefs precarious, and the grain preferred until it 
could be tranfported to the capital. Afterwards, durin:-- 
the troubles of the Greek empire, Tenedos experienced 
a variety of fortune. The pirates, who infefteJ thefe 
feas, made it for many years their place of rendezvous ; 
and Othman Li zed it in 1302, procured veffels, and 
thence fubdued the other iflands of the Archipelago. It 
has continued in the poffeffion of the Turks ever fimee : 

3 !'• u-.J 
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Tcnciiff. and on the eaftern fide is a pretty large town, feated at the 
foot of a mountain, with a fine harbour commanded by a 
caftle. E. Long. 27. o. N Lat. 29. 30. 

TENERIFF, an ifland of Africa, and one of the Canaries, 
being the mod confiderable for riches, trade, and extent. 
It lies to the fouth of the ifland of Salvages, to the weft of 
the Grand Canary, to the north of the ifland of Gomera, 
and to the eaft of that of Palma. It is of a triangular form, 
being about 45 miles in length and 20 in breadth ; and in 
the centre is the famous peak, called by the natives El Pico de 
Teyde, which in clear weather may be feen at the diftance 
of 120 miles, like a thin blue vapour very little darker than 
the fky. 

The mod frequented harbour is called Santa Cruz, which 
is on the fouth fide of the ifland, and where fhips with good 
anchors and cables may be fafe in all weathers. At this 
port is the principal commercial town in the ifland, called 
alfo Santa Cruz, in the middle of which is a mole, built at 
a vad expence for the convenience of landing; between the 
mole and the town is a fort called St Philips and near it is 
a deep rocky den or valley, beginning at the fea fhore, and 
running far inland, which would render the attack of an 
enemy very difficult; there are alfo other forts for its de¬ 
fence, all joined together by a thick done wall, and mount¬ 
ed with cannon. 

Santa Cruz is a large town, containing feveral churches 
ftorical Ac anc * convents » an hofpital, and the bed conftrudted private 
count of the buildings of any in the Canary iflands. It contains about 
Canary 7000 inhabitants ; it is not fortified on the land fide, and 
Iflands. all the country near it is dry, dony, and barren. 

About four leagues to the fouth of Santo Cruz, clofe to 
the fea, there is a cave, with a chapel called the chapel of 
our Lady of Candelarie, in which is an image of the Virgin 
Mary, that is held in as much reverence here as that of 
Diana was at Ephefus. This chapel is endowed with fo 
many ornaments that it is the riched place in all the feven 
iflands. At a certain feafon of the year almod all the in¬ 
habitants go thither on pilgrimage, and innumerable and 
incredible dories are related and univerfally believed con¬ 
cerning this image. 

About"four miles inland from Santa Cruz hands the city 
of St Chrydobal de la Laguna, which is the metropolis of 
the ifland, and contains two parifh churches and five con¬ 
vents, but has no trade, being inhabited principally by the 
gentry of the ifland; the inhabitants are numerous, yet no¬ 
body is feen in the flreets, which are folitary and defolate, 
fo that grafs grows in thofe that are mod frequented. There 
are many other towns in the ifland which contain a great 
number of people, but none are more than three leagues 
from the fea. 

All the fertile ground within a league of the fea is co¬ 
vered with vines ; that of the next league isfown with corn, 
the third is adorned with woods, and above the woods are 
the clouds, lor the ifland gradually afeends from the fea, 
rifing on all fides till it terminates in the peak, which is the 
centre. 

On the fouth-ead of the ifland inland from Candelaria 
is a town called Cuimar, where there are fome families which 
know themlelves to be the genuine unmixed offspring of 
the original natives; but they know nothing of the man¬ 
ners of their anceltors, nor have they preferved any remains 
of their language. They are fairer than the Spaniards of 
Andulufia. 


very gayly, and are feldom feen without long fwords. It Teneriff. 
is remarked, that few of them walk with dignity and eafe ; 
which may be attributed to the long cloaks they ufually Voyage to 
wear. The'women wear veils: thofe worn by the lower New South 
ranks are of black fluff, thofe of the higher of black filk ; Wales, p. 
and fuch among the latter as have any claim to beauty are 
far from being over careful in concealing their faces by them. 

The young ladies wear their fine long black hair plaited, and 
fattened with a comb or a riband on the top of the head. 

The common people, and in this they refembie the inha¬ 
bitants of mod of the iflands in the Pacific Ocean lately dif- 
covered, have in them a Arong tendency to thieving ; they 
are befides lazy, and the mod importunate beggars in the 
world. “ I obferved likewife (fays Mr White) that the itch 
was fo common among them, and had attained fuch a de¬ 
gree of virulence, that one would almod be led to believe 
it was epidemic there. Some of the women are fo aban¬ 
doned and fhamelels, that it would be doing an injuft ice to 
the proditutes met with in the dreets of London to fay 
they are like them. The females of every degree are faid 
to be of an amorous conditution, and addidted to intrigue ; 
for which no houfes could be better adapted than thofe in 
Teneriff, 

“ The manufadtures carried on here are very few, and the 
produdt of them little more than fufficient for their own 
confumption. They confid of taffeties, gauze, coarfe linens, 
blankets, a little filk, and curious garters. The principal 
dependence of the inhabitants is on their wine (their daple 
commodity), oil, corn, and every kind of dock for ftiipping. 

With thefe the ifland abounds: and, in their feafon, pro¬ 
duces not only the tropical fruits, but the vegetable pro- 
dudfions of the European gardens, in the greateft plenty. 

Teneriff enjoys an agreeable and healthful mediocrity of 
climate. Indeed none feems better adapted for the redo- 
ration of a valetudinarian; as, by going into the mountains, 
he may graduate the air, and choofe that date of it which 
bed fuits his complaint. But although the inhabitants are 
thus healthy, and have fo little occafion for medical aid, they 
loudly complain of the want of knowledge in the profeffional 
gentlemen of the ifland.” 

The height of the peak of Teneriff has been fo varioufly 
edimated and calculated by different travellers and geogra¬ 
phers, that we can only take the mean between the two 
extremes of their decifions. Dr Halley allows but twoRy e ’ s E x * 
miles and a quarter from the level ofthe fea to the firm- c “ r ^ n 
mit of the fugar-loaf, whild the Spanifh account of the Ca- ' 

nary iflands, tranflated by Mr- Glas in 1763, makes it no 
lefs than five miles; and others have affigned a height dif¬ 
ferent from both thefe. That it is an extinguifhed vol¬ 
cano is univerfally known; and we are perfuaded that the 
following account of the crater, and of fome experiments 
made on its brink by M. Mongez on the 24th of Augud 
1785, will prove not unacceptable to our chemical readers. 

“ The crater of the peak of Teneriff (fays he) is a true 
fulphur-pit, fimilar to thofe of Italy. It is about 50 fa¬ 
thoms long and 40 broad, rifing abruptly from ead to wed. 

At the edges of the crater, particularly on the under fide, 
are many fpiracles, or natural chimneys, from which there 
exhale aqueous vapours and fulphureous acids, which are fo 
hot as to make the thermometer rife from 9 0 to 34 0 of Reau- y H 
mur. The infide of the crater is covered with yellow, red, or 
white, argillaceous earth, and blocks of lava partly decom- 
pofed. Under thefe blocks are found fuperb crydals of ful- 


Teneriff contains about 96,000 perfons, fuppofed to be 
equal to the number of inhabitants of all the red of the feven 
iflands put together. The peafants in general are wretch¬ 
edly clothed ; when they do appear better, they are habited 
in the Soanim fafliion. The men, ip a genteeler line, drefs 


phur; thefe are eight Tided rhomboidal crydals, fometimes an 
inch in length, and, I fuppofe, they are the fined crydals of 
volcanic fulphur that have ever been found. The water that 
exhales from the fpiracles is perfedtly pure, and not in the 
lend acid, as I was convinced by feveral experiments. 

« The 




TEN [ 379 ] TEN 


Tenerlff. 11 The elevation of the peak above the level of the fea is 
near 1900 toifes ; which induced me to make feveral chemi¬ 
cal experiments in order to compare the phenomena with 
thofe that occur in our laboratories. I (hall here confine 
myfelf merely to the refults. 

“ The volatilization and cooling of liquors were here very 
confiderable. Half a minute was fufficient for the diffipa- 
tion of a pretty ftrong dofe of sether. The affion of acids 
on metals, earths, and alkalis, was flow ; and the bubbles 
which efcaped during the effervefcence were much larger 
than ordinary. The prcdudlion of vitriols was attended with 
very fingular phenomena. That of iron affumed all at once 
a very beautiful violet colour, and that of copper was fud- 
denly precipitated of a very bright blue colour. I examined 
the moifture of the air by means of the hygrometer, of pure 
alkali, and of vitriolic acid ; and 1 thence concluded, as well 
as from the direction of the aqueous vapours, that the air 
was very dry ; for at the end of three hours the vitriolic 
acid had fuffered hardly any change either in colour or 
weight; the fixed alkali remained dry, except near the edges 
of the veffel that contained it, where it was a little moift ; 
and Sauflure’s hygrometer pointed to 64°, as nearly as the 
impetuous wind which then blew would permit us to judge. 

“ Liquors appeared to us to have loft nothing of their fmell 
or ftrength at this height; a circumftance which contradicts 
all the tales that have hitherto been related on this head: 
volatile alkali, ether, fpirit of wine, retained all their ftrength ; 
the fmoking fpirit of Boyle was the only one that feemed 
to have loft any fenfible portion of its energy. Its evapora¬ 
tion, however, was not the lefs quick ; in 30 feconds, a 
quantity which 1 had poured into a cup was entirely vola¬ 
tilized'; and nothing remained but the fulphur which tinged 
the rims and the bottom. When I poured the vitriolic 
acid on this liquor, there happened a violent detonation, and 
the vapours that arofe had a very fenfible degree of heat. 

1 tried to form volatile alkali by decompofing fal ammo¬ 
niac with the fixed alkali; but the production was flow and 
hardly fenfible, while at the level of the fea this procefs, 
made with the fame fubitances, in the fame proportions, fuc- 
ceeded very readily and in abundance. 

“ As 1 was curious to inveftigate the nature of the vapours 
that exhale from the crater, and to know whether they 
contained inflammable air, fixed air, and marine acid, I made 
the following experiments: I expofed on the edge of one 
of the fpiracles a nitrous folution of filver in a cup ; it re¬ 
mained more than an hour in the midftof the vapours which 
were continually exhaling, but without any fenfible altera¬ 
tion; which fufficiently ihews that no vapours of marine 
acid exhale from the crater. I then poured into it fome 
drops of marine acid, when a precipitation of luna cornea 
immediately enfued : but inftead of being white, as that 
precipitate generally is, it was of a fine dark violet colour, 
which quickly became grey, and it affumed the form of fmall 
fcaly cryftals. Thefe were very diftinft when looked at 
with a glafs, and they were even vifible to the naked eye. 
I think myfelf juftifiable in attributing this alteration of 
colour to the vapours of inflammable air, according to fome 
experiments that l have made on the precipitation of luna 
cornea in filch air. Lime-water, expofed for three hours 
on the itiargin of the crater, and in the neighbourhood of 
a fpiracle, was not covered with any calcareous pellicle, nor 
even hardly with any filmy appearance ; which proves, in 
my opinion, not only that no vapours of fixed air exhale from 
the crater, but that the atmofpheric air, which reits upon it, 
contains very little of that air, and that the inflammable va- 
poursr.nd fulphureous acidsalnne are fenlibleandconfiderable. 
The eledhicity cf the atmofphere was pretty confiderable, 
for Sau Care’s electrometer, when held in the hand at the 


height of about five feet, indicated three degrees, while on 'Iei.anvjs 
the ground it pointed only to one and a half. The electricity 
was pofuive.” W, Long. 16. 1 f>. N. Lat. 2$. 29. 

TENESMUS, In medich e, a name given by medical 
writers to a complaint which is a continual cidire of going 
to ftool, but without any ftool being ready to be voided. 

This is piopsrly no primary difeafe, but merely a fympto- 
matic one, and differs in degree according to the difeafe on 
which it is an attendant. See Medicine, n° ill. 

TENIERS. (David), the Elder, a Flemifh painter, born 
at Antwerp in 1582. He received the firft rudiments of 
his art from the famous llubens, who highly eflcemed him 
for his promifing genius, and with great fathfadlion exami¬ 
ned and commended his deligns. From the fchool of that 
celebrated painter Teniers went to finilh his ft tidies at Rome. 

He attached himfelf to Adam Elfheimer for fix years ; and 
from the inftruftions of two fuch incomparable matters, he 
formed to himfelf a peculiar ilyla, which his fon cultivated 
fo happily afterward as to bring it to the utmolt perfeftion. 

His pictures were fmall; and his fubjedts ufually fhops, ela- 
boratories, humorous converfations, and rural feftivities. 

The demand for his pieces was univerlal ; and even his mi¬ 
ller Rubens thought them an ornament to his cabinet. He 
died at Antwerp in 1649. 

Teniers (David) the Younger, alfo an admirable pain¬ 
ter, was the fon of the former, and was born at Antwerp 
in 1610. He obtained the name of Ape of Painting, from 
his imitating the manner of different painters with fuch ex- 
adtnefs as to deceive even the niceft judges. He improved 
greatly under his father, and obtained fuch reputation as in¬ 
troduced him to the favour of the great. The archduke 
Leopold William made him gentleman of his bed-chamber ; 
and all the piflures of his gallery were copied by Teniers, 
and engraved by his diredtion. The king of Spain and 
Don Juan of Alturia fet fo high a value on his pidlures, 
that they built a gallery on purpofe for them. William 
prince of Orange honoured him with his fritndfhip ; and 
Rubens not only efteemed his works, but affifted him with 
his advice. His principal talent lay in landfcapes adorned 
with fmall figures. He alfo painted men drinking and 
fmoking, chemifts elaboratorie;, country fairs, and the like. 

His fmall figures are fuperior to Ijis large ones. He died, 
in 1694. 

The works of the father and fon are thus diftinmiiflied : 

O 

The latter dilcover a finer touch and frefher pencil, greater 
variety of attitudes, and a better difpofition of the figures. 

The father retained fomething of the tone of Italy in his 
colouring, which was ftronger than the fon’s; betides, the 
fon ufed to put at the bottom of his pidlures, David Te¬ 
niers, junior. 

Abraham, another fon of David the Elder, was equal, if 
not luperior, to his father and brother in the expretlion of 
his characters, and his underftanding the ciaro obfeuro; 
though he was inferior in the fprightlinefs of his touch, and 
the lightnefs of his pencil. * 

TENISON (Dr Thomas \ arcbbifhnp of Canterbury, 
was born at Cottenham in Cambridgelhire in 1636: and 
ftudied at Corpus Chrifti college in Cambridge. In his 
youth, while the fanatical government lalicJ.he applied him- 
ielf to phyfic ; but Acer ward went "into orders, and was 
fome time minifter of St Andrew’s church, Cambridge ; 
where be attended tire fick during the plague in 16(15, 
which his pariihioners acknowledged by the prefent of a 
piece of plate. He fliowed himfelt very adfive againft the 
growth ot Popery by his writings both in king Charles and 
king James’s reigns : in 1680 he was prefented to the vi¬ 
carage of St Martin’s in the Fields, London, to which pa- 
rilhhc mad, feveral donations; and among others, endowed 
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Tcrit. a free fi.hool, and built a handfome library, which he fur- 
niihed with ufefui books. King William and queen Mary, 
in 1689, piefented him to the archdeaconry of London; in 
1691, he w T as nominated to the fee of Lincoln, and in 1694 
he fucceedcd Dr Tillotfon as archbilhop of Canterbury, 
lie performed a'l the duties of a good primate for 20 years, 
and die j in 1^15. 

TENNIS, a play at which a ball is driven by a racket. 

As many perfor.s wouldbecorne players at tennis, provided 
they could ealily uuderftand the rudiments of the game, £o 
as to form fome judgment of the players, or at leaft to know 
who wins and who lofes, we have here attempted to give fo 
plain a defcrijtion of it, that no one can be at a-lofs, if ever 
he fhould betc or play. As to the executive part, it requires 
great pradlice to make a good player, fo that nothing can 
be doi e without it; all we prelume to do is to give an in¬ 
fight into the game, whereby a perfon may not feem a total 
ft: anger to it when he happens to be in a tennis court. 

The game of tenuis is played in moll capital cities in 
Europe, particularly in France, from whence we may ven¬ 
ture to derive its origin. It is efteemed with many to be 
one of the moll ancient games in Chriftendom, and long be¬ 
fore king Charles Ids time it was played in England. 

This game is as intricate as any game whatever ; a per¬ 
fon who is totally ignorant of it may look on for a month 
together, without being able to make out how the game is 
decided. Therefore we fhall begin by defcribing the court 
in which it is played. 

The fize cf a tennis court is generally about 96 or 97 
feet by 33 or 34, there being no exadt dimenfions afcribed to 
its proportion, a foot more or lefs in length or width being 
of no confequence. A line or net hangs exactly acrofs the 
middle, over which the ball mull be (truck, either with a 
racket or board to make the ftroke good. Upon the en¬ 
trance of a tennis-court, there is a long gallery which goes 
to the dedans, that is, a kind of front gallery, where fpedla- 
tors ufually Hand, into which, whenever a ball is ftruck, it 
tells for a certain (1 ftroke. This long gallery is divided into 
different compartments or galleries, each of which has its 
particular name, as follows ; from the line towards the de¬ 
dans are the JirJl gallery, door, fecondgallery, and the lajl gal¬ 
lery, which is called the fervice fide. From the dedans to 
the laft gallery are the figures 1, 2, 3, 4, 5, 6, at a yard dif- 
tance each, by which the chaces are marked, and is one of 
the moll eflential parts of the game, as will appear in the 
following defcription. 

On the other fide of the line are alfo the firft gallery, door, 
fecond gallery, and laft gallery ; which is called the bazard- 
fde. Every ball ftruck into the laft gallery on this fide 
reckons fi r a certain ftroke the fame as the dedans. Be- 
tween the fecond and this laft gallery are the figures t, 
to mark the chaces on the hazard-lide. Over this long gal- 


turn it over the line. The laft thing on the right hand fide Tennis, 
is called the grid, wherein if the ball is ftruck, it is alfo 15, 
or a certain ftroke. 

The game of tennis is played by what they call fets ; a fet 
of tennis confifts of fix games: but if they play what is 
called an advantage-fet, two above five games muft be won 
on one fide or the other fucceffively, in order to decide ; or, 
if it comes to fix games all, two games muft ftill be won on 
one fide to conclude the fet; fo that an advantage-fet may 
laft a confiderable time: for which kind of fets the court is 
paid more than for any other. 

We muft now defcribe the ufe of the chaces, and by what 
means thefe chaces decide or interfere fo much in the game. 

When the player gives his fervice at the beginning o'f a fet, 
his adverfary is fuppofed to return the ball; and wherever it 
falls after the firft rebound untouched, the chace is called 
accordingly; for example, if the ball falls at the figure 1, 
the chace is called at a yard, that is to fay, at a yard from 
the dedans : this chace remains till a fecond fervice is given ; 
and if the player on the fervice fide lets the ball go after his 
adverfary returns it, and if the ball falls on or between any 
of thefe figures or chaces, they muft change fides, there be¬ 
ing two chaces; and he who then will be on the hazard 
fide, muft play to win the firft chace ; which if he wins by 
ftriking the ball fo as to fall, after its firft rebound, nearer 
to the dedans than the figure 1, without his adverfary’s be¬ 
ing able to return it from its firft hop, he wins a ftroke, and 
then proceeds in like manner to win the fecond chace, 
wherever it fhould happen to be. If a ball falls on the line 
with the firft gallery door, fecond gallery, or laft gallery, 
the chace is likewife called at fuch or fuch a place, naming 
the gallery, door, & c. When it is juft put over the line, it 
is called a chace at the line. If the player on the fervice- 
fide returns a ball with fuch force as to ftrike the wall on 
the hazard-fide fo as to rebound, after the firft hop over the 
line, it is alfo called a chace at the line. 

The chaces on the hazard-fide proceed from the ball be¬ 
ing returned either too hard or not quite hard enough ; fo 
that the ball after its firft rebound falls on this fide of the blue 
line, or line which defcribes the hazard-fide chaces; in which 
cafe it is a chace at 1,2, &c. provided there is no chace de¬ 
pending. When they change fides, the player, in order to 
win this chace, muft put the ball over the line anywhere,’fo 
that his adverfary does not return it. When there is no 
chace on the hazard-fide, all balls put over the line from the 
fervice fide, without being returned, reckon for a ftroke. 

As the game depends chiefly upon the marking, it will 
be neceffary to explain it, and to recommend thofe who play 
at tennis to have a good and unbiaffed marker, for on him 
the whole fet may depend: he can mark in favour of the 
one and againft the other in fuch a manner, as will render 
it two to one at ftarting, though even players. Inftead of 


lery, or thefe compartments, is a covering, called the pent- 
houfe, on which they play the ball from the fervice-fuie, in 
order to begin a fet of tennis, from which it is called a fier- 
vice. When they mifs putting the ball (fo as to rebound 
from the pent-houfe) over a ceitain line on the fervice-fide, 
it is deemed a fault, two of which are reckoned for a ftroke. 
If the ball rolls round the pent-houfe, on the oppofite fide of 
the court, fo as to fall beyond a certain line defcribed for 
that purpofe, it is called pajfe, reckons for nothing on either 
fide, and the player mult ierve again. 

On the right-hand fide of the court from the dedans is 
what they call the tambour , a part of the wall which pro- 
j :ch, and is fo contrived in order to make a variety in the 
jtroke, and render it more difficult to be returned by the 
adverfary ; fur when a ball ftrikes the tambour, it varies its 
dt; action, and requires feme extraordinary judgment to re- 


which the marker fhould be vc$y attentive to the chaces, and 
not be anyway partial to either of the players. 

This game is marked in a very fingular manner, which 
makes it at firft fomewhat difficult to underftand. The firft 
ftroke is called 15, the fecond 30, the third 40, and the 
fourth game, unlefs the players git four ftrokes each ; in 
that cafe, inftead of calling it 40 all, it is called deuce ; after 
which, as foon as any ftroke is got, it is called advantage; 
and in cafe the ftrokes become equal again, deuce again, till 
one or the other gets two ftrokes following, which win the 
game ; and as the games are won, fo they are marked and 
called ; as one game love, two games to one, &c. towards 
the fet, of which fo many of thefe games it confifts. 

Although but one ball at a time is played with, a number 
of bails are made ufe of at this game to avoid trouble, and 
are handed to the players in ballets for that purpofe : by 

which 



TEN [ 381 ] TEN 


Tennis, which means they can play as long as they pleafe, without 
ever having occafion to hoop for a ball. 

As to the odds at tennis, they are by no means fixed, 
but are generally laid as follows : 

Upon the firlt ftroke being won between even players, 
that is, fifteen love, the odds are of the fingle 
game - - - 7 to 4 

Thirty love - -41 

Forty love . . 81 

Thirty fifteen - 2 1 

Forty fifteen - 5 i 

Forty thirty - - 31 

The odds of a four game fet when the 

firft game is won, are - 7 4 

When two games love - 41 

Three games love - 8 to 1 

When two games to one - 21 

Three games to one - - 5 1 

The odds of a fix game fet when the 

firft game is won, are - 32 

When two games love -21 

Three games love - -41 

Four games love - 10 1 

Five games love - - 21 x 

When two games to one - 85 

Three games to one - - 5 2 

Four games to one -51 

Five games to one - 15 1 

When three games to two - 74 

Four games to two - -41 

Five games to two - 10 1 

When four games to three -21 

Five games to three - 51 

The odds of an advantage fet when 

the firft game is won, are 5 4 

When two games love - 74 

Three games love - 31 

Four games love - -51 

Five games love - 15 1 

When two games to one - 43 

Three games to one - 3 1 

Four games to one - 7 2 

Five games to one - 10 1 

When three games to two 3 2 

Four games to two - 3 r 

Five games to two - 81 

When four games to three - - 8 5 

Five games to three - 31 

When five games to four 2 1 

When fix games to five - 52 

The foregoing odds, as beforefaid, are generally laid, but 
the chaces mtetfering makes the odds very precarious; for 
example, when there is a chace at half a yard, and a fet is 
five games all, and in every other refpeft equal, the odds 
are a good five to four ; and if it were fix games to five, 
and forty thirty with the fame chace, the odds then would 
be a guinea to a {hilling; fo that it is plain that the odds 
at this game differ from thofe of any other: for one ftroke 
will reduce a fet, fuppofing the players to be five games all, 
from an even wager to three to two, and fo on in propor¬ 
tion to the ftage of the fet. 

There are various methods of giving odds at tennis, in 
order to make a match equal; and that they may be under¬ 
stood, we fhall give the following lift of them, with their 
meanings, fo that any perfon imy form a judgment of the 
advantage received or given. 

The loweftodds that can be given, excepting the choice 
of the Tides, is what they call a bfique, that is, a ftroke to 


be taken or fcored whenever the player, who receives the ad- Tennis 
vantage, thinks proper : for inftance, fuppofe a critical game 
of the fet to be forty thirty, by taking the Lifque, he who is 
forty becomes game, and fo in refpeft of two bifques, See. 

The next gteater odds are fifteen, that is, a certain ftroke 
given at the beginning of each game. 

After thefe, half thirty , that is, fifteen one game, and 
thirty the next. Then follow the whole thirty, forty, &c. 

There are alfo the following kind of odds which are given, 
viz. 

Round Jervises ; thofe are fervices given round the pent- 
houle, foas to render it eafy for the Jlriker out (the player 
who is on the hazard fide) to return the ball. 

Half court, that is, being obliged or confined to play in¬ 
to the adverfary’s half-court; fometimes it is played ftraight- 
wife, and at other times acrofs ; both which are great ad¬ 
vantages given by him fo confined, but the ftraic half-court 
is the greateft. 

Touch-no-iuall, that is, being obliged to play within the 
compafs of the walls, or fides of the court. This is a confi- 
derable advantage to him who receives it; as all the balls 
muft be played gently, and confequently they are much ea- 
fier to take than thofe which are played hard, or according 
to the ufual method of play. 

Barring the hazards, that is, barring the dedans, tambour, 
grill, or the laft gallery on the hazard-lide, or any particular 
one or more of them. 

Thefe are the common kind of odds or advantages given ; 
but there are many others, which are according to what is 
agreed by the players : fuch as playing with board againft. 
jacket, cricket-bat againft racket , &c. 

The game of tennis is alfo played by four perfons, two 
partners on each fide. In this cafe, they are generally con¬ 
fined to tiieir particular quarters, and one of each fide ap¬ 
pointed to ferve and ftrike out; in every other refpeft, the 
game is played in the fame manner as when two only play. 

Any thing more to be faid upon this fubjeft would be 
needlefs, as nothing can be recommended, after reading this 
{hort account of tennis, but praftice and attention, without 
which no one can become a proficient at the game. 

TENOR, or Tenour, the purport or content of a wri¬ 
ting or inftrument in law, &c. 

Tenor, in mufic, the firft mean, or middle part, or that 
which is the ordinary pitch of the voice, when neither raifed 
to a treble nor lowered to a bafs. 

TENSE, in grammar, an infleftion of verbs, whereby 
they are made to fignify or diftinguifh the circumftance of 
time in what they affirm. See Grammar. 

TENT, in war, a pavilion or portable houfe. Tents are 
made of canvas, for officers and foldiers to lie under when 
in the field. The fize of the officers tents is not fixed ; 
fome regiments have them of one fize and fome of another : 
a captain’s tent and marquee is generally io4- feet broad, 

14 deep, and 8 high : the fubalterns are a foot lefs; the 
major’s and lieutenant-colonel’s a foot larger; and the colo¬ 
nel’s two feet larger. The fubalterns of foot lie two in a tent, 
and thofe of horfe but one. The tents of private men are 
6| feet fquare, and 5 feet high, and hold five foldiers each. 

The tents for horfe are 7 feet broad and 9 feet deep: they 
hold likewife five men and their horfe accoutrements.— The 
word is formed from the Latin tentorium, of tendo “ I ftretch,’* 
becaufe tents areufually made of canvas ftretched out, and 
fuftained by poles, with cords and pegs. 

Tent, in furgerv, a roll of lint made into the fhape of a 
nail with a broad flat head, chiefly ufed in deep wounds and 
ulcers. They are of fervice, not only in conveying medi¬ 
cines to the mod intimate recedes and linufes oi the wound, 
but to prevent the lips of the wound from uniting before iv 
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Tenter 

Tenths. 


Black ft. 
Comment. 
Vol. i. 


is healed from the bottom ; and by their aififtancc giumous 
blood, l'ordes, &c. are readily evacuated. 

TENTER, Trier, or Prevcr, a machine ufed in the 
cloth manufadlory, to ftretch out the pieces of cloth, (luff, 
&c. or only to make them even and fet them fqaare. 

It is ufually about 44 feet high, and for length exceeds 
that of the longed piece of cloth. It confifts of feveral 
long'fquare pieces of wood, placed like thofe which form 
the barriers of a manege ; fo, however, as that the lower 
crofs pieces of wood may be raifed or lowered as is found 


in the compafs of to years 800,000 ducats had been fent Tenth?, 
to Rome for firft fruits only. And as the clergy expreffed Tenure, 
this willingnefs to contribute fo much of their income to the 
head of the church, it was thought proper (when in the 
fame reign the papal power was abolilhed, and the king was 
declared the head of the church of England) to annex this 
revenue to the crown ; which was done by ftatute 26 Hen. 

VIII. c. 3. (confirmed by ftatute 1 Eliz. c. 4) 5 and anew 
valor beneficiorum was then made, by which the clergy are at 
prefent rated. 


requifite, to be fixed at any height by means of pins. A- “ By thefe laft mentioned ftatutes all vicarages under ten 
long the crofs pieces, both the upper and under one, are pounds a year, and all redtories under ten marks, are dif- 
hooked nails, called tenter-hooks , driven in from fpace to charged from the payment of firft fruits: and if, in fuch li- 
fpace. vings as continue chargeable with this payment, the incum- 

Po put a piece of Clqth on the Tenter. While the piece bent lives but half a year, he {hall pay only one quarter of 
is yet quite wet, one end is fattened to one of the ends of his firft fruits ; if but one whole year, then half of them ; 
the tenter ; then it is pulled by force of arms towards the if a year and a half, three quarters ; and if two years, then 
other end, to bring it to the length required : that other the whole, and not otherwife. Likewife by the ftatute 27 
end being fattened, the upper lift is hooked on to the upper Hen. VIII. c. 8. no tenths are to be paid for the firft year, 
crofs piece, and the loweft lift to the loweft crofs-piece, for then the firft fruits are due: and by other ftatutes of 
■which is afterwards lowered by force, till the piece have its queen Anne, in the fifth and fixth years of her reign, if a 
defired breadth. Being thus well ftretched, both as to benefice be under L. 50per annum clear yearly value, itfhall 
length and breadth, they brufti it with a ftiff hair brufti, be difeharged of the payment of firft fruits and tenths, 
and thus let it dry. Then they take it off; and, till they “ Thus the richer clergy being, by the criminal bigotry of 
wet it again, it will retain the length and breadth the tenter their Popiftt predecefibrs, fubjedled at firft to a foreign exac- 
gave it. tion, were afterwards, when that yoke was {haken off, liable 

TENTHREDO, the saw-fly ; a genus of infedts be- to alike mifapplication of their revenues through the rapa- 
longing to the order of hymenoptera. The mouth is furnifli- cious difpolition of the then reigning monarch ; till at length 
ed with jaws, which are horny, arched, dentated within j the piety of queen Anne reftored to the church what had 
the right jaw being obtufe at the apex: the lip cylindrical, been thus indiredtly taken from it. This {he did, not by 
trifid: there are four feelers, unequal and filiform: the remitting the tenths and firft fruits entirely; but, in a fpirit 
wings are plain and turned : the fting confifts of two ferra- of the trueft equity, by applying thefe fuperfluities of the 
ted laminae, and the fcutellum of two grains placed at a di- larger benefices to make up the deficiencies of the fmaller. 
ftance. Gmelin mentions 143 fpecies. Thefe infedts are And to this end {lie granted her royal charter, which was 
not very fhy. Some, by means of their faw, depofit in the confirmed by the ftatute 2 Ann. c. 11. whereby all the re- 
buds of flowers, others on the twigs of trees or flirubs, eggs venue of firft fruits-and tenths is vefted in tru flees forever, 
from which are produced caterpillars. The implement to form a perpetual fund for the augmentation of poor li- 
with which they are armed is nowife formidable ; as it ap- vings. This is ufually called SfueenAnne’s bounty ; which 
pears only deftined to the purpofe of depofiting their eggs, has been ftill farther regulated by fubfequent ftatutes.” 

TENTHS, and first fruits of Sj.iri.ual Preferments, in TENURE, inlaw, fignifies the manner whereby lands 
England, a branch of the king’s revenue. See Revenue. or tenements are held, or the fervice that the tenant owes 
“ Thefe were originally a part of the Papal ufurpations to his lord, 
over the clergy of this ^kingdom ; firft introduced by Pan- Of Britain almoft all the real property is by the' po- 
dulph the pope’s legate, during the reigns of king John and licy of the laws fuppofed to be granted by, dependent 
Henry III. in the fee of Norwich ; and afterwards attempt- upon, and holden of, fome fuperior lord, by and in confider- 
ed to be made univerfal by the popes Clement V. and John ation of certain fervices to be rendered to the lord by the 
XXII. about the beginning of the 14th century. The firft tenant or poffeffor of this property. The thing holden is 
fruits, primitive or annates, were the firft year’s whole profits therefore ftyled a tenement, the poifeifors thereof tenants, and 
of the fpiritual preferment, according to a rate or valor the manner of their polfeffion a tenure. Thus all the lands 
made under the diredlion of pope Innocent IV. by Walter in the kingdom is fuppofed to be holden, mediately or im- 
bifliop of Norwich in 38 Hen. III. and afterwards advanced- mediately, of the king; who is ftyled the lord paramount, or Q ( ^ lm * nt 
in value by commiflk-n from pope Nicholas III. A. D. above all. Such tenants as held under the king imme- vo j g. 

1292, 20 Edw. I.; which valuation of pope Nicholas is aiately, when they granted out portions of the lands toin- 

ftill preferved in the exchequer. The tenths, or decima, were ferior perfons, became alfo lords with refpedt to thofe in- 
the tenth part of the annual profit of each living by the ferior perfons, as they were ftill tenants with refpedl to the 
fame valuation ; which was alfo claimed by the hely fee, king^; and, thus partaking of a middle nature, were called 
under no better pretence than a ftrange mifapplication of mefne or middle lords. So that if the king granted a manor 
that precept of the Levitical law, which directs, that the to A, and he granted a portion of the land to B, now B 
Levites “ ihould offer the tenth part of their tithes as a was faid to hold of A, and A of the king; or, in other 

heave-offering to the Lord, and give it to Aaron the high- words, B held his lands immediately of A, but mediately of 

prieft.” But this claim of the pope met with vigorous re- the king. The king therefore was it/led lord paramount; 
fiftance from the Englilli parliament; and a variety of adts A was both tenant and lord, or was a mefne lord ; and B 
were pnffed to prevent and reftrain it, particularly the fta- was called tenar.'paravail, or the lonuefl tenant, being he who 
tute 6 Ken. IV. c. 1. which «alls it a horrible mfchief end was fuppofed to make avail, or profit of the land. In this 
damnable cujl m. But the Popifii clergy, blindly devoted manner are all the lands of the kingdom holden which are 
to the will of a foreign matter, ftill kept it on foot; fome- in the hands of fubjects : for, according to Sir Edward 
times more i’ceretiy, fometimes more openly and avowedly : Coke, in the law of England we have not pyoperly^dloJium, 
to that in the reign of Henry VIII. it was computed, that which is the name by which the feu Jiffs abroad dtftinguilh 
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Tenure, fuch eftates of the fubjeil as are not holden of any fuperior. done away by ftat. 12 Car. II. For an account of this 
So that at the fil'd glance we may obferve, that the iunds fpecies of tenure fee Feodal Syflem, and Knight-S ervice; 
are either plainly feuds, or partake very ftrongly of the feo- and for its incidents, fee Relief, Primer-seisin, Ward* 
dal nature. ■ ship, Marriage, Fines, and Escheat. 

All tenures being thus derived, or fuppofed to be derived, 2. The fecond fpecies of tenure or free-focage, not only' 
from the king, thole that held immediately under him, in fubfifts to this day, but has in a manner abforbed and iwal- 
right of his crown and dignity, were called his tenants in ca- lowed up (fince the (latute of Charles the Second) almoft 
pite, or in chief; which was the moll honourable fpecies of every other fpecies of tenure. See Socage. 
tenure, but at the fame time fubjected the tenants to greater The other grand divifion of tenure, mentioned by Brac- 
and more burdenfome fervices than inferior tenures did. ton, is that of villenage, as contradiftinguilhed from liberum 
And this diftinftion ran through all the different forts of tenementum , orfrank-tenure. And this (we may remember) 
tenure. he fubdivides into two daffes, pure and privileged villenage : 

There feem to have fubfifted among our anceflors four from whence have arifen two other fpecies of the modern 
principal fpecies of lay-tenures, to which all other may be tenures. 

reduced: the grand criteria of which were the natures of the 3. From the tenure of pure villenage have fprung the 
federal fervices or renders that were due to the lords from prefent copyhold tenures, or tenure by copy of court-roll 
their tenants. The fervices, in refpeft of their quality at the will of the lord ; in order to obtain a clear idea of 
were either free or bafe fervices : in refpeft of their quantity which, it will be previoufly neceffary to confult the articles 
and the time of exafting them were either certain or uncer- Manor and Villenage. 

tain. Free fervices were fuch as were not unbecoming the Asa farther confequence of what has been there explain- 
charafter of a foldier or a freeman to perform; as toferve ed, we may colled thefe two main principles, which are 
under his lord in the wars, to pay a fum of money, and the held to be the fupportets of a copyhold-tenure, and with- 
like. Bafe fervices were fuch as were fit only for peafants out which it cannot exift ; 1. That the lands be parcel of 
or perfons of a fervilerank; as to plough the lord’s land, to and fituate within that manor under which it is held. 2. 
make his hedges, to carry out his dung, or other mean em- That they have been demifed, or demifable, by copy of 
ployments. The certain fervices, whether free or bafe, were court-roll immemorially. For immemorial cultom is the life 
fuch as were Hinted in quantity, and could not be exceeded of all tenures by copy ; fo that no new copyhold can, ftrift- 
on any pretence ; as, to pay a ftated annual-rent, or to ly fpeaking, be granted at this day. 

plough fuch a field for three days. The uncertain depended In fome manors, where the cuftom hath been to permit 
upon unknown contingencies ; as, to do military fervice the heir to fucceed the anceftor in his tenure, the eftates are 
in perfon, or pay an alfeflrnenr in lieu of it when called up- ftyled copyholds of inheritance; in others, where the lords 
on ; or to wind a horn upon the appearance of invaders ; have been more vigilant to maintain their rights, they re- 
which are free fervices; or to do whatever the lord Ihould main copyholds for life only ; for the cuftom of the manor 

command ; which is a bafe or villein fervice. has in both cafes fo far fuperfeded the will of the lord, that. 

From the various combinations of thefe fervices have ari- provided the fervices be performed or ftipulated for by feal- 
fen the four kinds of lay-tenure which fubfifted in England ty, he cannot in the firft inftance refufe to admit the heir of 

till the middle of the lalt century; and three of which fub- his tenant upon his death ; nor, in the fecond, can he re¬ 

fill to this day. Of thefe Brafton (who wrote under Flen- move his prefent tenant fo long as he lives, though he holds 
ry the Third) feems to give the cleared and molt compen- nominally ..by the precarious tenure of his lord’s will, 
dious account of any author ancient or modern ; of which The fruits and appendages of a copyhold-tenure, that it 
the following is the outline or abllraft: “ Tenements are hath in common with free tenures, are fealty, fervices (as 
of two kinds , frank-tenement, and ’villenage . And of frank- well in rents as otherwife), reliefs, and efeheats. The two 
tenements, fome are held freely in conlideralion of homage latter belong only to copyholds of inheritance; the former 
and knight-fervice ; others in free-focage, with the fervice of to thofe for life alfo. But, befides thefe, copyholds have 
fealty only. And again, of villenages, fome are pure, and alfo heriots, wardlhip, and fines. Heriots, which are agreed 
others privileged. He that holds in pure villenage fliall do to be a Danilh cuftom, are a render of the bell beatl or 
whatfoever is commanded him, and always be bound to an other good (as the cuftom may be) to the lord on the death 
uncertain fervice. The other kind of villenage is called vil- of the tenant. This is plainly a relic of villein tenure ; there 
lein-jocage; and thefe villein-focmen do villein-fervices, but being originally let's hardlhip in it, when all the goods and 
fuch as are certain and determined.” Of which the fenfe chatties belonged to the lord, and he might have feized 
feems to be as follows ; firft, where the fervice was free, but them even in the villein’s lifetime. Thefe are incident to 
uncertain, as military fervice with homage, that tenure was both fpecies of copyhold ; but wardlhip and fines to thofe 
called the tenure in chivalry, per fervitium militare, or by of inheritance only. Wardlhip, in copyhold-eftates, p3r- 
knight-fervice. Secondly, where the fervice was not only takes both of that in chilvalry and that in focage. Like 
free, but alfo certain, as by leaky only, by rent and fealty, that in chivalry, the lord is the legal guardian, who ufually 
&c. that tenure was called liberum focagium, or free focage. alfigns fome relation of the infant tenant to aft in his ftead : 
Thefe were the only tree holdings or tenements; the others and he, like guardian in focage, is accountable to his ward 
were villenous or fervile : as, thirdly, where the fervice was for the profits. Of fines, fome are in the nature of primer- 
bafe in its nature, and uncertain as to time and quantity, feilins, due on the death of each tenant, others are mere 
the tenure was purum villenagium, abfolute or pure villenage. fines for alienations of the lands ; in fome manors, only one 
JLaltly, where the fervice was bafe in its nature, but reduced of thofe forts can be demanded, in fome both, and in others 
to a certainty, this was Hill villenage, but diltinguifhed neither. They are fometimes arbitrary and at the will of 
from the other by the name of privileged villenage, villena- the lord, fometimes fixed by cuftom ; but, even when arbi- 
gium privilegiatum ; or it might be Hill called focage (front trary, the courts of law, in favour of the liberty of copy- 
the certainty of its fervices), but degraded by their bafe- holders, have tied them down to be reafonable in their cx- 
nefs into the inferior title of villanum focagium, villein-foc- tent; otherwife they might amount to difherifon of the 
age. eftate. No fine therefore is allowed to be taken upon de- 

i. The military tenure, or that by knight-fervice, was feents and alienations (unlefs in particular circumftanccs) of 


Tenure. 



more 
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T«nur;. more than two years improved value of the eftate. From 
^ thisinftance we may judge of the favourable difpofition that 

the law of England (which is a law of liberty) hath always 
fhown to this fpecies of tenants, by removing, as far as pof- 
fible, every real badge of flavery trom them, however fome 
nominal ones may continue. It fuffered cuftom very early 
to get the better of the esprefs terms upon which they held 
their lands ; by declaring, that the will of the lord was to 
be interpreted by the cuftom of the manor; and, where no 
cuftom has been fufFered to grow up to the prejudice of 
the lord, as in this cafe of arbitrary fines, the law itfelf 
interpofes in an equitable method, and will not fufFer the 
lord to extend his power fo far as to difinherit the tenant. 

4. There is yet a fourth fpecies of tenure, defcribed by 
Bracton, under the name fometimes of privileged villenage , 
atld fometimes of villesn-focage. See Privileged Villenage. 

Having in the prelent article and thofe referred to, taken 
a compendious view of the principal and fundamental points 
of the dodtrine of tenures, both ancient and modern* we 
cannot but remark the mutual connexion and dependence 
that all of them have upon each other. And upon the 
whole it appears, that, whatever changes and alterations 
thefe tenures have in procefs of time undergone, from the 
Saxon era to the 12 Car. II. all lay-tenures are now in ef* 
fedt reduced to two fpecies; free tenure in common focage, 
and bafe tenure by copy of court-roll. But there is ftill 
behind one other fpecies of tenure, referved by the ftatute 
of Charles II. which is of a fpiritual nature, and called the 
tenure in Fran n-Almoign ; fee that article. 

A particular account of the ancient tenures would to 
many perfons be highly amufing. We can only feledt a 
few of the moil Angular, referring the curious reader for 
more information to Anderfon’s Origin of Commerce, Hen¬ 
ry’s Hiftory of Britain, and Blount’s Fragmenta Antiqui- 
tates. 

In the 19th of Henry III. Walter Gately held the 
manor of Weilcourt, in Bedington in Surry, yielding 
yearly to the king one crofs-bow, balijlam, value twelve 
pence. 

Anno tertio Edw. I. Ofbert de Lonchamp, knight, held 
his lands of Ovenhelle in Kent, for perfonally guarding 
the king forty days into Wales at his own expence, with 
one horfe of five /hillings value, one fack worth fix-pence, 
and one broch for that fack. N. B. All perfonal fervices, 
or attendances on Englilh kings in thofe times, were li¬ 
mited to forty days, at their own expence. 

The like the fame year of Laurence de Broke, who for 
his hamlet of Renham in Middlefex, found the king one 
foldier, a horfe worth five; /hillings, a fack worth fivepence, 
and a broch worth twopence (this broch was a kind of cup, 
jug, pot, or bafon), for forty days, at his own expence, 
■wherever his army (hall be within the four feas. This was 
fettled ^fays Mr Blount) at the Stone Crofs; which flood 
. near the May-pole in the Strand, London, where the judges- 
itinerant ui'ed in old times to fit. 

Robert Maunfel’s tenure of lands in Peverel paid the 
fame fervice, and the horfe, fack, and broch, of the fame 
prices. 

1 $m<> Edw. I. Henry de Averning’s tenure of the manor 
of Morton in Effex, was to find a man, a horfe worth 
ten /hillings, four horfe-lhoes, a leather fack, and an iron 
broch, 

The year following, three perfons held thirty acres of 
land in Carleton in Norfolk, by the fervice of bringing the 
king, whenever he (hall be in England, twenty-four parties 
of irelh herrings, at their fir ft coming in. 

Another held bis manor in Norfolk of that king, by an¬ 
nually Applying him at his exchequer with two veifels, call¬ 


ed mues, of wine made of pearmains. “ Here (fays our Tenure 
author) it is worth obferving, that in King Edward the _ II 
Firft’s time pearmain cyder was called <wine.” This there- Tercer P 
fore feems to account for the mention of vineyards in old 
times in Kent, Suffex, and other parts of England, which 
has fo often puzzled many people to elucidate. 

Another perfon, in the 21 ft of the faid king, held thirty 
acres of land, valued at ten (hillings yearly in the exche¬ 
quer, or fourpence^er acre, in Cambridgeftiire, for furni/h- 
ing a trufs of hay for the king’s neceffary-houfe or privy, 
whenever he fhall come into that county. 

Another, in the 34th of that king, held a manor in Kent, 
for providing a man to lead three greyhounds when the 
king (hail go into Gafcony, fo long as a pair of (hoes of 
fourpence lhould laft. 

And that we may not again recur to thefe old tenures, 
we (hall further add, from the fame author, that in the firft 
year of king Edward II. Peter Spileman made fine to the 
king for his lands by ferjeanty, to find one to ferve as a fol¬ 
dier for forty days in England, with a coat of mail ; alfo to 
find ftraw for the king’s bed, and hay for his horfe. 

This article of ftraw for the king’s bed we did not fo 
much wonder at, when we found it in an article in William 
the Conqueror’s time; but it is fomewhat more remarkable 
fo late as the days of king Edward the Second. 

Several others, we find, held their lands of the crown in 
thofe times by very different tenures. One, by paying two 
white capons annually; another, by carrying the king’s 
ftandard whenever he happens to be in the county of Suf- 
fex; another, by carrying a rod or batoon before the king 
on certain occafions ; another, by ferving the office of cham¬ 
berlain of the exchequer, a very good place at prefent; ano¬ 
ther, by building and upholding a bridge ; another, by being 
marechal (meretricum), i. e. as Mr Blount tranflates it, of the 
laundreffes in the king’s army ; another, by aiding as a fer- 
jeant at arms for the king’s army whilft in England ; one 
fupplies a fervant for the king’s larder; another, for his 
wardrobe; others, to find fervants for this or that foreft ; 
another, a hawk ; one prefents the king a pair of fcarlet 
hofe annually ; others are bound to fupply foldiers with ar¬ 
mour for certain days, for the keeping this or that caftle ; 
one, viz. for the manor of Elfton in Nottinghamffiire, pays 
yearly rent of one pound weight of cummin feed, two pair 
of gloves, and a fteel needle ; another, is to repair the iron¬ 
work of the- king’s ploughs ; Ela Countefs of Warwick, in 
the 13th year of king Edward I. held the manor of Hoke- 
norton in Oxfordffiire, in the barony of D’Oyly, by the 
ferjeanty of carving at the king’s table on his birth-day, 
and (he to have the knife the king then ufes at table. 

TEOS, one of the twelve Ionian cities, was fituated on 
the fouth fide of the Ionian peninfula, and diftingui/hed by 
being the place where the poet Anacreon and the hiftorian 
Hecatteus were born. 

TERAPHIM, orTHERAFHiM, a word in the Hebrew 
language, which has exercifed much the ingenuity of the 
critics. It occurs 13 or 14 times in the Old Teftament, 
and is commonly interpreted idols. We will not trouble our 
readers with the numerous conjedtures which have been 
formed refpedting the meaning of this word. The only way 
to determine it, if it be at all portable, would be to examine 
and compare all the paffages in which it occurs, and to con- 
fultthe ancient tranflations. Conjedtures are ufelefs ; every 
man may make a new one, which will have juft as good a 
title to belief as thofe which have been aheady propofed. 

TERCERY, one of the larged i/lands of the Azores, 
or Weftern I/lands, lying in the Atlantic Ocean. It is 
about 40 miles in circumference ; and furrounded w i:h crag¬ 
gy rocks, which render it almoft inacceffible. The foil is 

(ertile, 


* 
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TerebelL* fertile, abounding in corn, wine, and fruits ; and they have 
II filch plenty of cattle, that they fupply the (hips therewith 
JTercdo^ that ca jj (-jj ere< However, their principal trade is wood. 

The inhabitants are lively and well made ; and they pretend 
to a great deal of religion and gallantry at the fame time. 
They pique thetnfelves upon points of honour, and are ex¬ 
tremely revengeful. It is their cuftom to rove about in the 
night-time in quell of intrigues, and feldom fail in finding 
women for their puipofe. It is fubjedt to Portugal ; and 
Angra is the capital town. W. Long. 27. 1. N Lat. 28.45. 

TEREBELLA, the Piercer, in natural hillory, a ge¬ 
nus of infedts belonging to the clafs of vermes, and order of 
rrmllufca. The body is filiform, the mouth placed before; 
the preputium puts forth a pedunculated tubulons gland. 
There are feveral capillary tentacula about the mouth. There 
are ten fpecies. 

Terfbinthihz Ele&nary. See Pharmacy, n° 599. 

TEREBINTHUS, in botany. See Pistacia. 

TEREDO, in natural hillory, a genus cf vermes belong¬ 
ing to the order of tejlacea. The animal is a terebella ; 
there are two valves, calcareous, hemifpherical, and cut off 
before, and two lanceolated. The (hell is tapering, bending, 
and capable of penetrating wood. There are only three 
fpecies ; the r avails, utrlculus, and clava. 

The navalis, or (hip-worm, which has a very (lender 
fmooth cylindrical (hell, inhabits the Indian feas, whence it 
was imported into Europe. It penetrates eafily into the 
Routed oak-planks, and produces dreadful deftrudtion to 
the (hips by the holes it makes in their lides and it is to 
avoid the effc&s of this infedt that ved'els require (heathing. 

The head of this creature is well prepared by nature for the 
Bard offices which it has to undergo, being coated with a (Irong 
armour, and furnillied with a mouth like that of the leech; 
by which it pierces wood, as that animal does the (kin; a 
little above this it has two horns which feem a kind of con¬ 
tinuation of the (hell ; the neck is as ftrongly provided for 
the feivice of the creature as the head, being furnifhed with 
feveral (Irong mufcles ; the red of the body is only covered 
by a very thin and tranfparent (kin, through which the mo¬ 
tion cf the intellines is plainly feen by the naked eye ; and 
by means of the microfeope feveral other very remarkable 
particulars become vifible there. This creature is wonder¬ 
fully minute when newly excluded from the egg, but it 
grows to the length of four or fix inches, and fometimes 
more. 

When the bottom of a veffel, or any piece of wood which 
is condantly under water, is inhabited by thefe worms, it is 
full of fmall holes ; but no damage appears till the outer 
parts are cut away : Then their (helly habitations come into 
view ; in which there is a large fpace for inclofxng the ani¬ 
mal, and furrounding it with water. There is an evident 
care in thefe creatures never to injure one another’s habita¬ 
tions ; by this means each cafe or (hell is preferved entire ; 
and in ftich pieces of wood as have been found eaten by 
them into a fort of honeycomb, there never is feen a paf- 
fagq or communication between any two of the (hells, tho’ 
the woody matter between them often is not thicker than a 
piece of writing-paper. 

They penetiate fome kinds of wood much more eafily than 
others. They make their way mod quickly into fir and al- 
Vou XVIII. 


der, and grow to the greated fize. In the oak they make Terence, 
fmall progrefs, and appear fmall and feeble, and their (hells 
much difcoloured. 

Since each of thefe animals is lodged in a folitary cell, 
and has no accefs to thofe of its own fpecies, it has been 
matter of (urprife how they (liould increafe to fo vad a 
multitude. Upon diffeding them, it appears that every in¬ 
dividual has the parts of both fexes, and is therefore fup* 
pofed to propagate by itfelf. 

The fea-worms, which are pernicious to our (hipping, ap¬ 
pear to have the fame office allotted them in the waters which 
the termites have on the land (fee Termes). They will ap¬ 
pear,on a very little confideration, to be mod important beings 
in the great chain of creation, and pleafing demonftrations of 
that infinitely wife and gracious Power which formed,-and 
(lill preferves, the whole in fuch wonderful order and beauty : Ph>l* 
for if it was not for the rapacity of thefe and fuch animals, ** 

tropical rivers, and indeed the ocean itfelf, would be choked 1 ‘ 
with the bodies of trees which are annually carried down 
by the rapid torrents, as many of them would lad for ages, 
and probably be produclive of evils, of which, happily, we 
cannot in the prefent harmonious (late of things form any 
idea ( a ); whereas now being confumed by thefe animals, they 
are more eafdy broken in pieces by the waves; and the 
fragments which are not devoured become fpecifically lighter, 
and are confequently more readily and more effe&ually 
thrown on (hore, where the fun, wind, infeds, and various 
other inftruments, fpeedily promote their entire diffolution. 

TERENCE, or PuBLit-s Terentius Afer, a cele¬ 
brated comic poet of ancient Rome, was born at Carthage 
in Africa. He was (lave to Terentius Lucanus the fenator j 
who gave him his liberty on account of his wit, his good mien, 
and great abilities. Terence, on his becoming a freed man, 
applied himfelf to the writing of comedies; in the execu¬ 
tion of which he imitated Menander and the other celebrated 
comic poets of Greece. Cicero gives him the mod pom¬ 
pous eulogiums, both for the purity of his language and the 
perfpicuity and beauty of his compofitions, which he con¬ 
siders as the rule and dandard of the Latin tongue ; and 
obferves, that they were edeemed fo fine and elegant, that 
they were thought to have been written by Scipio and Le- 
lius, who were then the greated perfonages and the mod 
eloquent of the Roman people. Terence died while on a 
voyage into Greece, about the 15th year before the Chri- 
dian era. There are fix of his comedies extant, of which 
the bed editions are the Elzevir one 1635. nmo; that cunt 
integris noils Dinah, el felecils variorum, 1686, 8vo ; Wefter- 
hovius’s, in two vols 4m 1726; and that of Bentley the 
fame year 4to. Madam Dacier has given a beautiful French 
verfion of this author ; and a very good Engliffi traniJation 
wa- pubhlhed in 4to, 1768, by Mr Colman. 

TERM, in law, is generally taken for a limitation of time 
or eflate ; as, a leafe for term of life or years. 

Term, however, is more particularly ufed for that time 
wherein our courts of judice are open ; in oppofition to 
which, the red of the year is called vacation. 

Term, in grammar, denotes fome word or expreffion in 
a language. 

The word term, terminus, is borrowed metaphorically, by 
the grammarians and philofophers, from the meafurers or fur* 
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(b) That wood will endure in water for many centuries, is apparent from the oak (lakes which were driven 
into the bed of the river Thames on the invafion of Britain by Julius Caefar, one of which is to be feen in Sir 
Affi'on Lever’s mufeum, and likewife from thofe bodies of trees which are daily found in the bogs and Morafles of Great 
Britain and Ireland, which after a duration, the former of eighteen hundred, the latter of upwards of two thwufand years 
are found in a perfe<$ date of prefervation. 
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Term®. veyors of lands: as a field is defined and dlftingulflied by its 
termini , or limits, fo is a thing or matter fpoken of by the 
word or term it is denoted by. 

Term in the Arts, or Term of Art , is a word which, be¬ 
sides the literal and popular meaning which it has or may 
have in common language, bears a further and peculiar 
meaning in fome art or fcience. 

Terms, the feveral times or feafons of the year, wherein 
the tribunals, or courts of judicature, are open to all who 
think fit to complain of wrong, or to feek their rights by 
due courfe of law, or aftion ; and during which the courts 
in Weftminfter-hall fit and give judgment. But the high 
court of parliament, the chancery, and inferior courts do 
not obferve the terms ; only the courts of king’s-bench, 
common-pleas, and exchequer, which are the higheft courts 
at common law. In contradiftinftion to thefe, the reft of 
the year is called vacation. 

Of thefe terms there are four in every year, during which 
time matters of juftice are difpatched. Hilary-term, which, 
at London, begins the 23d day of January, or if that be 
.Sunday, the next day after ; and ends the 12th of February 
following. Eajler-term, which begins the Wednefday fort- 
* night after Eafter-day, and ends the Monday next after 
Alcenfion-day. Trinity-term, beginning the Friday next 
after Trinity-Sunaay, and ending the Wednefday fortnight 
after. Michaelmas-term, which begins the fixth day of No¬ 
vember, and ends the 28th of November following. Each 
of thefe terms have alfo their returns. Thefe terms are fup- 
pofed by Mr Selden to have been inftituted by William the 
Conqueror; but Sir H. Spelman hath (hewn, that they 
'.cere gradually formed from the canonical conftitutions of 
the church ; being no other than thofe leifure feafons of the 
yefr which were not occupied by the great feftivals or fails, 
or which were not liable to the general avocations of rural 
bufinefis. Throughout all Chriftendd'm, in very early times, 
,tlie whole year was one continual term for hearing and de¬ 
ciding cauies. For the Chriftian magiftrates, in order to 
diftinguilh themfelves from the heathens, who were very 
iuperilitious in the obfervation of their dies fajii and ne- 
‘ f°fih adminiftered juftice upon all days 'alike ; till at length 
,:ie church interpofed, and exempted certain holy feafons 
from being profaned by the tumult of forenfic litigations j 
as, particularly, the time of Advent and Chriftmas, which 
gave rife to the winter vacation ; the time of Lent and 
La tier, which created that in the fpr-ing ; the time of Pente* 
call, which produced the third ; and the long vacation, be¬ 
tween midfummer and Michaelmas, which was allowed for 
she hay-time and harveft. All Sundays alfo, and fome pe¬ 
culiar feftivals, as the days of the purification, afeenfion, &c. 
were included, in the fame prohibition, which was eftablifhed 
by a canon of the church, A. D. 517, and fortified by an 
imperial couftitution of the younger Theodofius, comprized 
an the Theodofian code. Afterwards, when our own legal 
conftitution was eftablifhed, the commencement and dura¬ 
tion of our law terms -were appointed, with a view to thefe 
canonical prohibitions; and it was ordered by the laws of 
iing Edward the Confeffor, that from Advent to the oftave 
of the Epiphany, from Septuagefima to the oftave of Eafter, 
from the Afeenfion to the oftave of Pentecoft, and from 
three in the afternoon of all Saturdays till Monday morn¬ 
ing, the peace of God and holy church (hall be kept through¬ 
out the whole kingdom. 

And fo extravagant was afterwards the regard paid to 
thefe holy times, that though the author of the Mirror men¬ 
tions only one vacation of confiderable length, containing 
the months of Auguft and September, yet Britton fays, that 
in the reign of king Edward I. no fecular plea could be held, 
nor any man fworn on the Evacgelifts, ia the time of 


Advent, Lent, Pentecoft, harveft, and vintage, the days 
of the great litanies, and all folemn feftivaliT. He adds, 
that the bifhops and prelates granted difptafatlons for ta¬ 
king affixes and juries in fome of thefe holy feafons, upon 
reafonable occafions; and foon after a general difpenfation 
was eftablifhed'in parliament by (lat. Weftm. 1. 3. Edw. I. 
cap. 51. that affixes of novel diffeifin, mart d’ ancejlor, and 
darrein preferment, (hould be taken in Advent, Septuage¬ 
fima, and Lent, as well as inquefts ; at the fpecial requeft 
of the king to the bifhops. The portions of time that were 
not included within thefe prohibited feafons fell naturally 
into a fourfold divifion ; and from fome feftival, or faint’s 
day, that immediately preceded their commencement, were 
denominated the terms of St Hilary, of Eufkr, of the Holy 
Trinity, and of St Michael: which terms have been fince re¬ 
gulated and abbreviated by feveral afts of parliament; par. 
ticularly Trinity-term by flat. 32 Hen. VIII. cap. 2. and 
Michaelmas-term by flat. 16 Car. I. cap, 6. and again by 
Hat. 24 Geo. II. cap. 48. 

Terms, Oxford. Hilary or Lent-term begins January 
14th, and ends the Saturday before Palm-Sunday. Eafter- 
term begins the tenth day after Eafter, and ends the Thurs¬ 
day before Whitfunday. Trinity-term begins the Wednef¬ 
day after Trinity-Sunday, and ends after the aft, or 6th of 
July, fooner or later, as the vice-chancellor and convocation 
pleafe. Michaelmas-term begins Oftober the loth, and 
ends December the 17th. 

Terms, Cambridge. Lent term begins January the 14th, 
and ends Friday, before Palm-Sunday. Eafter-term begins 
the Wednefday after Eafter-week, and ends the week before 
Whitfunday. Trinity-term begins the Wednefday alter 
Tiinity-Sunday, and ends the Friday after the commence¬ 
ment, or 2d of July. Michaelmas-term begins Oftober the 
loth, and ends December the 16th. 

Terms, Scottifh. The court of feffion has two terms, 
the winter and fummer. The winter begins on 12 th No¬ 
vember, and ends nth March, only there is a recefs of three 
weeks at Chriftmas. The fummer term commences 12th 
May, and ends nth July. The court of exchequer has 
four terms: 1. Candlemas term begins 15th January, and 
ends 3d February ; 2. Whitfuntide term begins 12th May, 
and ends 2d June; 3. Lammas term begins 17th June, 
and ends 5th July; 4. Maitinmas term begins 24th No¬ 
vember, and ends 20th December. 

Terms, Irijh. In Ireland the terms are the fame as at 
London, except Michaelmas-term, which begins Oftober 
the 13th, and adjourns to November the 3d, and thence 
to the 6th. 

TERMES, in etymology ; a genus of infefts belonging 
to the order of aptera, according to Linnaeus, but by others 
it is arranged more properly under the nenroptera. The 
mouth has two horny jaws ; the lip is horny and quadrifid, 
the laciniae being linear and acute : there are four feelers, 
which are equal and filiform. The antennse are moniliform 
in mod fpecies, and the eyes two. There are eight fpecies, 
according to Gmelin ; the fatale, deJlruQor, arda, mordax, 
capenfe, fatidicum , pulfatorium, and divinatcrium. But as 
Gmelin has followed the claffification of Linnaeus in ar¬ 
ranging the termes under the order of aptera, it is not im¬ 
probable that feveral of thefe which are mentioned as fpecies 
of the termes may belong to a different genus. It will be 
fufficient, i-n the prefent article, to deferibe the fatale, which 
we are enabled to do from very accurate information. 

The.termes fatale, beHicofus, or white ant, is of a yellow 
colour above; the wings alfp yellowifli; tln^cofta is fer¬ 
ruginous ; the (lemmata are near the eyes, the central point 
being fomewhat prominent. Of the white ant we. have 
a very curious and interefting-description,. in the Philo- 

fophical 


Terms, 

Termes, 
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T«rtn«. fophical Tranfaclions for 1781, by Mr Henry Smeathman domen, differ almod entirely Irom the fame parts in the 

w '' v ‘" w of Clement’s Inn. According to this account, the works labourers and foldiers; and, behdes this, the animal is now 

of thefe infers furpafs thofe of the bees, wafps, beavers, and furni/hed with four fine large brownifh, transparent, wmsrs 
other animals, as much at lead as thofe of the mod poliflied with which it is at the time of emigration to wing its way 
European nations excel thofe of the lead cultivated lavages, in fearch of a new fettlement. It differs io much Irom tnc 
And even with regard to man, his greated works, the other two, that they have not hitherto been fuppofed to b^.- 
boaded pyramids, fall comparatively far Ihort, even in lize long to the fame community. In fadt, they are not to se 
alone, ot the drudtures railed by thefe infedls. The labour- difcovered in the ned till juft before the commencement oi 
ers among them employed in this fervice are not a quarter the rainy feafon; when they undergo the lad change, 
of an inch in length ; but the drudtures which they eredl which is preparative to the formation of new colonies, 
rife to 1 o or 12 feet and upwards above the furface of the They are equal in bulk to two foldiers or about 30 la- 

earth. Suppofing the height of a man to be fix feet, the bourers (fee fig. 5.), and by means of the wings with which 

author calculates, that the buildings of thefe infedts may they are furnilhed they roam about for a few hours; at the 
be confidered, relatively to their fize and that of a man, as end of which time they loie their wings, and become the 
being raifed to near five times the height of the greated of prey of innumerable birds, reptiles, and infedts: while pro¬ 
file Egyptian pyramids 5 that is, correfponding with con- bably not a pair out of many millions of this unhappy race 
fiderably more than half a mile. We may add, that, with get into a place of fafety, fulfil the fird law of nature, and 
refpedt to the interior condrudtion, and the various mem- lay the foundation of a new community. In this date 
bers and difpofitions of the parts of the building, they ap- many fall into the neighbouring waters, and are eaten with, 
pear greatly to exceed that or any other work of human avidity by the Africans. The author found them delicate, 
conflrudiion. nourifhing, and wholefome, without fauce or other help 

The mod driking parts of thefe drudtures are, the royal from cookery than merely reading them in the manner of 
apartments, the nurferies, magazines of providons, arched coffee. 

chambers and galleries, with their various communications; The few fortunate pairs who happen to furvive this an- 
the ranges of Gothic fhaped arches, projedled, and not form- nual maffacre and dedrudlion, are reprefented by the au- 
ed by mere excavation, fome of which are two or three thor as being cafually found by forne of the labourers, that 
feet high, but which diminifh rapidly, like the arches of are continually running about on the furface of the ground, 
ailes in perfpedtives ; the various roads, doping daircafes, and are eledled kings and queens of new dates. Thole 
and bridges, confiding of one vad arch, and condrudted to who are not fo eledled and preferved certainly perifh, and 
fhorten the didance between the feveral parts of the build- mod probably in the courfe of the following day. By 
ing, which would otherwife communicate only by winding thefe indudrious creatures the king and queen eledt are im- 
paffages. In fome parts near Senegal, their number, mag- mediately protedled from their innumerable enemies, by in- 
nitude, and clofenefs of fituation, make them appear like doling them in a chamber of clay ; where the bufinefs of 
the villages of the natives. But thefe and many other propagation foon commences. Their “ voluntary fubjedts” 
curious indances of the great fagacity and powers of thefe then bufy thetfifelves in condrudting wooden nurferies, or 
infedls cannot be underdood, without viewing the plates in apartments entirely compofed of wooden materials, feeming- 
vvhich their feeble frames, and comparatively dupendous ly joined together with gums. Into thefe they afterwards 
works, are delineated. See Phil. Tranf. above referred to. carry the eggs produced from the queen, lodging them there 
The economy of thefe indudrious infedls appears to have as fad as they can obtain them from her. The author even 
been very attentively obferved by the ingenious author, as furniihes us with plaufible reafons to believe, that they here 
well as their buildings. There are three didindl ranks or form a kind of garden for the cultivation of a fpecies of mi- 
orders among them, condituting a well-regulated commu- crofcopical mudiroom; which Mr Konig (in an Effay on 
nity. Thefe are, fird, the labourers, or working infedls; the Ead Indian Termites, read before the Society of Na- 
next the foldiers, or fighting order, who do no kind of la- turalids of Berlin) conjedlures to be the food of the young 
hour, and are about twice as long as the former, and equal infedls. But perhaps the mod wonderful, and at the fame 
in bulk to about 15 of them ; and ladly, the winged or time bed authenticated, part of the hidory of thefe Angular 
perfedl infedts, which may be called the nobility or gentry of infedls, is that which relates to the queen or mother of the 
the date; for they neither labour nor fight, being fcaicely community in her pregnant date. 

capable even of felf-defence. “ Thefe only are capable of After impregnation, a very extraordinary change begins 
being eledled lings or queens ; and nature has fo ordered it, to take place in her perfon, or rather in her abdomen only, 
that they emigrate within a few weeks after they are eleva- It gradually increafes in bulk, and at length becomes of 
ted to this date, and either edablilh new kingdoms, or pe- fuch an enormous fize as to exceed the bulk of the red of 
ridi within a day or two.” her body 1500 or 2000 times. She becomes 1000 times 

The fird order, the working infedls, are mod numerous, heavier than her confort, and exceeds 20,000 or 30,000 
being in the proportion of 100 to 1 of the foldiers. In times the bulk of one of the labourers. In this date, the 
this date they are about ^ of an inch long, and 25 of them matrix has a condant peridakic or undulating motion ; the 
weigh about a grain, fo that they are not fo large as fome confequence of which is (as the author has counted them) 
of our ants. See Plate DI. fig. 1. and 2. (fig. S.) the protrufion of 80,000 egg's in 24 hours. 

The feeond order, or foldiers, have a very different form Thefe eggs, fays the author, “ are indantly taken from 
from the labourers, and have been by fome authors fuppodd her body by her attendants (of whom there always are, in 
to be the males, and the former neuters; but they are, in the royal chamber and the galleries adjacent, a fufficient 
fadt, the fame infedls as the foregoing, only they have under- number in waiting) and carried to the nurferies, which 
gone a change of form, and approached one degree nearer are fometimes four or five feet didant in a draight line.— 
to the perfefi date. They are now much larger, being half Here, after they are hatched, the young are attended and 
an inch Ion* and equal in bulk to fifteen of the labourers, provided with every thing neceffary, until they are able to 
(fig. 3. and 4.) lhih for themlelves, and take their (hare of the labours of 

The third order or the infedl in its perfedl date, varies the community.” 
its form dill more than ever. The head, thorax, and ab- Many curious and ftriking particulars are related of the 
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35 !^^ great deviations commuted by this powerful community ; 10 or 12 feet, they are ufed by the Europeans as places to Te.-.rf* 
'v’nieh conftrudl roads or rather covered ways, diverging in look out from over the top of the grafs, which here glows 
all directions from the neft, and leading to every objedl of to the height of 13 feet upon an average. The author has 
plunder within their reach. Though the inifehiefs they flood with four men on the top of one of thele buildings, 
commit are very great, fuch is the economy of nature, that in order to get a view of any veil'd that migtit come in 
it is probably counterbalanced by the good produced by fight. 

them; in quickly deilroying dead trees and other fubftances, It may appear furprifing how a Being perfedliy good 
■whichj as 'die author observes, would, by a tedious decay, fiiould have created animals which feem to ferve no other 
ferve only to encumber the face o{ the earth. Such is their end but to fpread deftrudtion and dclolation wherever thev 
alacrity and difpatch hi this office, that the total deftrudtion go. But let us be cautious in lufpefling any imperfection 
.'of deferted towns is & effectually accomplished, that in two in the Father of the Univerfe. What «' firft fight may 
or three years a thick wood fills the fpacc; and r.ot the feem only productive of mifehief, will, upon mature deli- 
leaf vefligatc of a houfe is to be difeovered. Iteration, be found worthy of that wifijom which planned 

From the many lingular accounts here given of the police the moft beautiful parts of the world. Many poifons aie 
of thefe infers we (hall mention one refpedting the different valuable medicines ; the floras are beneficial ; and difeafes 
functions ot the labourers and foldiers-, or the civil and mi- often promote life. Thefe termites, indeed, are frequently 
liiary eftabli'hments in this community, on an attempt to pernicious to mankind, but they are alfo very ufeful and 
examine their neft or city. even neceffary ; one valuable purpofe which they ferve is, to 

On making a breach in any part of the ftrudture with a deflrov decayed trees and other fubftances, which, if left on 
ftoe or pick-axe, afoldier immediately appears, and walks the furface of the ground in hot climates, would in a fhort 
about the breach, as if to fee whether the enemy is gone, time pollute the air. In this refpedt they referable very 
or to examine whence the attack proceeds. In a fhort much the common flies, which are regarded by mankind in 
time he is followed by two or three others, and f>on after- general as noxious, and at beft as ufelefs beings in the crea- 
vaids by a numerous body, who rufh out as'fall; as the tion; but this is certainly for want of cotifidcration. There 
breach will permit them ; their numbers increafing as long are not probably in all nature animals of more importance ; 

as any one continues to batter the building. During this and it would not be difficult to prove, that we fhould feel 

time they are in the moft violent buftle and agitation ; while the wan; of one or two fpecies of large quadrupeds much 

fome of them are employed in beating with their forceps lefs than of one or two fpecies of thefe defpicable-looking 

upon the building, fo as to make a noife that may be heard inledts. Mankind in general are fenfible that nothing is 
at three or four feet diftance. On ceafing to difturb them, more difagreeable, or more pefiiferous, than putrid inb- 
the foldiers retire, and are lucceeded by the labourers, who fiances ; and it is apparent to all who have made obferva- 
'Jiaften in various directions towards the breach, each with a tion, that thofe little infedls contribute more to the quick 
burden of mortar in his mouth ready tempered. Though diiTolution and difperfion of pucrefcent matter than any 
there are' millions of them, they never flop or embatrals other. They are fo neceffary in all hot climates, that even 
leach other ; and a wall gradually arifes that fills up the in the open fields a dead animal or fmaii putrid fubftance 
chafm. A foldler attends every 600 or 1000 of the la- cannot be laid upon the ground two minutes before it will 
bourers, ieemingly as a director of the works; for he never be covered with flies and their maggots, which ii.flanily 
touches the mortar, either to lift or carry it. One in par- entering quickly devour one part, and perforating the reft 
ticnlar places himfelf clofe to the wall which they are re- in various directions, expofe the whole to be much fooner 
pairing, and frequently makes the noife abovementioned ; diffipated by the elements. Thus it is with the termites ; 
which is cors-ftantly anfwered by a loud hifs from all the the rapid vegetation in-hot climates, of which no idea can 
libourers within the dome: and at every fuch fignal, they be foraed by any thing to be feen in this, is equalled by as 
evidently redouble their pace, and work as fafl again. great a degree of deftrudtion from natural as well as acci- 

The work being completed, a renewal of the attack con- dental caufes (a). It feerns apparent that when any thing 
ftantly produces the fame effedts. The foldiers again rufh whatever is arrived at its laft degree of perfection, the Cre- 
ont, and then retreat, and are followed by tire labourers ator has decreed it fliall be totally deftroyed as foon as 
loaded with mortar, mid as adtive and diligent as before, poffible, that the face of nature may be fpeedily adorned 
“ Thus, fays the author, the pleafure of feeing them come with frefh productions in the bloom of fpring or the pride 

out to fight or to work alternately may be obtained as of fummer: fo when trees, and even woods, are in part 

often as curiofity excites or time permits : and it will cer- deftroyed by tornadoes or fire, it is wonderful to obferve 
tainly be found, that the one order never attempts to fight, how many agents aie employed in haftenir-g the total dif- 
tr the other to-work, let the emergency be ever fo great.” folution of the reft; but in the hot climates there are none 
The obftinacy of the foldiers is remarkable. “ They fight fo expert, or v'ho do their bufinefs fo expeditioutly and 
to the very laft, difputing every inch of ground fo well as effectually, as thefe infedls, who in a few weeks deftroy and 
often to drive away the negroes, who are without fhoes, carry away the bodies of large trees, without leaving a par- 
and make white people bleed plentifully through their tide behind, thus clearing the place for other vegetables* 
/lockings.” which foon fill up every vacancy; and in places whete 

Such is the ftrength of the buildings eredted by thefe two or three years before there has been a populous town, 
punv infedls, that when they have been raifed to little more if the inhabitants, as is frequently the cafe, have chofen to 
than half their height, it is always the practice of the wild abandon it, there (hall be a very thick wood, and not the 

bulls to ftand as cenrimls upon them, while the reft of the veftige of a poll to be feen, unlefs the wood has been cf 

herd is ruminating below. When at their full height of a fpecies which, from its hardnefs, is called iron‘Mod. 

Fig. 



(a) The Guinea grafs, which is f> well known and fo much efleemed by the planters in the Weft Indies, grows i» 
Afiio, as we have a'ready mentioned, thirteen feet high upon an average, which height it attains in about five or fix 
jncn.hs j ar.d the growth of many cthe* plants is as quick. 
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'ptrtnina- Fig. I. represents a labourer. Fig. 2. a labourer mag- 
lia nifieJ. Fig- 3. a foluier. Fig. 4. a fold'er, forceps, aaJ 

II pare of his head magnified. Fig. 5. a perfect termes belli- 

Teriiftro- Cll p us> Fig. 6. the head of a perfect inieci magnified. 
^jnia^ j' a p t . K | with ftemxnata magnified. Fig. 8. a queen. 

Fig. 9. a king. Fig. 10. is a fedtion of the building railed 
by thefe infech, as it would appear on being rut down 
through the middle from the top a foot lower than the fur- 
face ot the ground. A A, an horizontal line from A oa 
the left, and a perpendicular line from A at the bottom, 
will interfcift each other at the royal chamber. The darker 
fhadcs near it arc the empty apartments and p.aTages, which 
it feeuw are left fo for the attendants on the king and queen, 
who, when old, may require near 100,000 to wait on them 
every day. The parts which are the lead fhaded and dot¬ 
ted are the nurferies, furrounded, like the royal chamber, by 
empty paflages, on all Tides, for the more eafy accefs to 
them with the eggs from the queen, the provition for the 
young, &c. N. B. The magazines of provifions are fitua- 
ted without any feeming order among the vacant paflages 
which furround the nurferies. B, the top of the interior 
building, which often feems, from the arches cartying 
upward, to be adorned on the fides with pinnacles. C, the 
floor of the area or nave, DDi), the large galleries which 
sdeend from under all the buildings fpirally to the top. EE, 
the bridges. 

TERMINAL!A, in .antiquity, fiends celebrated by the 
Romans in honour of the god Terminus. 

Tsrminalia, in botany ; a genus of plants belonging to 
the clafs of polygamist, and order of monoeem. The .male ca¬ 
lyx is quinquepartite ; there is no corolla; the ftamina are 
ten in number. The hermaphrodite flower is the fame with 
that of the male ; there is one flyle ; the fruit, which is a 
drupe or plum, is below, and fhaped like a boat. There 
are two i’pecies ; the carappa, and angullifolia or benzoin. 
This fpecies does not, however, yield benzoin. See Sty- 

SAX. 

TERMINI, in architecture, denotes a kind of ftatues or 
columns, adorned on the top with the figure of a man’s, wo¬ 
man’s, or fatyr’s head, us a capital; and the lower part end¬ 
ing in a kind of Sheath or fcabbard. 

TERMINUS, in Pagan woifhip, an ancient deity among 
the Romans, who presided over the (lor.es or land mai ks, 
failed Ur mini , which were held fo i'acred, that it was ac- 
’ counted facrilege to move them ; and as the criminal be¬ 

came devoted to the gods, it was lawful for any man to kill 
him. The worfhip of this deity was inllituted by Numa 
Pompilius, who, to render land niatks, and confequently the 
property of the people, facred, erefled a temple cn the Tai- 
peian mount to Terminus. 

TERN, in ornithology. See Sterna. 

TERNATE, the moll northerly of the Molucca or 
Clove Iflands in the Eall Indies. It abounds in cocoa-nuts, 
bananas, citrons, oranges, almonds, and other fruit proper 
to the torrid zone ; but cloves are the mod valuable produce. 
It is in the polfellion of the Dutch. Malaya is the capital 
town. E. Long. 129. o. N. Eat 1. o. 

TERN!, a town of Italy in the Pope’s territories, and 
in the duchy of Spoletto, with a bilhrp’s fee. It is but a 
fimall place ; though there are very beautiful ruins of anti¬ 
quity, it having been a very considerable Roman colony. It 
is fmrated on the top of a high mountain, and to the well 
of it are fitlds which are extremely feitile. E. Long. 12. 
40. N. La'. 42. 34. 

TERNSTROMIA, in botany; a genus of plants be¬ 
longing to the clafs of pilyar.drla, and order of monegyiia. 
The calyx is monophyllous and oninqiiep.irtiie : the corolit 
is monopetalous, quinquepartite or iexpartiie, globular, and 


bell-lhaped : the berry is dry, bilocular, and ralvelefs. There Ttrpander, 
is only one rbecies, the meridiona'is. . 

TERPANDER, a celebrated Greek poet and mufician. 

The Oxford marbles tell us that lie was the fim of Derde- 
neus of Leibos, and that he ilourifhed in tue 381ft year of 
thefe records; which nearly anfwers to the 27m Olympiad, 
and 671ft yeir B. C. The marbhs inform us likewife, 
that he taught the mmes, or tors, of the lyre and flute, 
which he performed lumfelf upon this lift initrument, in 
concert with other pi ryers on the flute. Several writers 
tell ns that he added three firings to the lyre, which before 
his time had but four; and in confirmation of this, Euclid 
and Strabo quoie two verfes, which they attribute to Ter- 
pander himfelf. 

The tetrachord’s reftraint we now defpife, 

The l'even-ltring’d lyre a nobler ftrain lupplies. 

Among the many fignal fervices which Terpander is faid 
to have done to mufic, none was of more importance than 
the notation that is aficribed to him for afeertaining and 
preferving melody, which before was traditional, and whol¬ 
ly dependent on memory. The invention, indeed, at muli- 
cul ebarafters has been attributed by Alypius and Gnu den- 
tins, two Greek writers on mufic, and upon their authority 
by Boethius, to Pytbagorus, who fl urilhed full two centu¬ 
ries after Terpander. But Plutarch, from Heraclides of 
Pont 10, afiures us that Terpander, the inventor of nomes 
for the cithara, in hexameter verfe, fet them to mufic, as 
well as the verfes of Homer, in order to ftng them at the 
public games : And Clemens Alexandrir.us, in telling us 
that this mufician wrote the laws of Lycurgus in verfe, and 
fet them to mufic, makes ufe of the fame expreftion as Plu¬ 
tarch ; which feems clearly to imply a writteu melody. 

After enumerating the airs which Terpander had compo- 
fed, audio which he had given names, Plutarch continues to 
fpeak of his oilier compofitions ; among which he defer ibes ' 
tiie proems, or hymns for the cithara, in heroic verfe. Thefe 
were ufed in after times by the Rhapfodifts, as prologues or 
introductions to the poems of Homer and other ancient 
writers. But Terpander rendered his name iliuftrious, no 
Ids by his performances both upon the flute and cithara 
than by his compofitions. This appears by the marbles al¬ 
ready mentioned ; by a paflage in Athcimis, from the hi- 
-ftovian Hellanicus, which informs us that he obtained the 
fir ft prize, in the mufical contefts at the Carnean games ; 
and by the 'teftimony of Plutarch, who fays, that “ no 
other proof need be uiged of the excellence of Terpander 
in the art of playing upon the cithan, than what is gi¬ 
ven by the regifter of the Pythic games, from which it ap¬ 
pears that he gained four prizes liicceflively at thole folem- 
nities. 

Of the works of this poet only a few fragments are now 
remainin;. 

TERRA australis incognita, a name for a large 
unknown continent, fuppofed to lie towards the South 
Pole, and which for a long time was fought after by navi¬ 
gators. The late voyages of Captain Cook have afeeruin- 
ed this matter as much as it probably ever will be. (See 
SovTH-Se-i , Cook’s Discoveries, n° 47, 48, 68, 63. and Ame¬ 
rica, n° 4). _ On this fubjrRt Crptain Cook expreties 
himfelf as rollow’s : “l bad now made the circuit of the 
Southern Ocean in a high l.u.tude, and travelled it in fudi 
a manner as to leave not the In.ft room for the pcllibility of 
there being a continent, u. lels aeu the ; ole, and out of the 
reach of navigitio-i. By twice vifiting the trr t ,ical fea, I 
had not only fettled the iituation ■ [ u me old dilcoveries, but 
made there many new ores, nd Eft, I conceive, very liule 
xr.o.e 10 be done even in Unit part. Thus I flatter myicifj 

that 
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that the intention of the voyage has in every refpedt been 
fully anfwered ; the fouthern hemifphere fuflficiently explo¬ 
red ; and a final end put to the fearching after a fouth¬ 
ern continent, winch has at times engroffed the attention of 
fome of the maritime powers for near two centuries pall, 
and been a favourite theory amongft the geographers of all 
ages. That there may be a continent, or large tradt of 
land near the pole, I will not deny: on the contrary, 
I am of opinion there is ; and it is probable that we have 
fee a a part of it. The exceffive cold, the many iflands, and 
vaft floats of ice, all-tend to prove that there mull be land 
to the fouth; and for my perfuafion that this fouthern land 
.tnuft lie or extend fartbeft to the north, oppofite to the 
Southern Atlantic and Indian Oceans, I have already af- 
ligned fome reafons ; to which I may add, the greater de¬ 
gree of cold experienced by us in thefe feas than in the 
Southern Pacific Ocean under the fame parallels of lati¬ 
tude.” 

Terra Firma , in geography, is fometimes ufed for a con¬ 
tinent, in contradiftindtion to iflands. 

Terra Firma, otherwife called Nezu Cajlile or CaJleU. 
la del Oro, a country of America, bounded on the north 
by the North Sea and part of the Atlantic Ocean, by the 
fame fea and Guiana on the eaft, by the country of the 
Amazons and Peru on the fouth, and by the Pacific Ocean 
and Veragua on the weft. It lies between 62 and 83 de¬ 
grees of weft longitude, and between the equator and 12 
degrees of north latitude ; being upwards of 1200 miles in 
length from eaft to weft, and 800 in breadth from north to 
fouth. It had the name of Cajlella del Oro from the quan¬ 
tities of gold found in the diftridts of Uraba and other parts ; 
and was firft difcovered by the celebrated Columbus in his 
third voyage. 

The climate is neither pleafant nor healthy ; the inhabi¬ 
tants one part of the year being fcorched by the moll intenfe 
and burning heat, and the other almoft drowned with per¬ 
petual floods of rain, pouring from the fky with fuch violence 
as if a general deluge was to enfue. 

In fo large a trad of country the foil mud neceffarily va¬ 
ry. Accordingly, in fome parts it is a barren fand, or 
drowned mangrove land, that will fcarce produce any kind 
of grain ; in others it yields Indian corn, balms, gums, and 
drugs, almoft all manner of Fruits as well of Old as of New 
Spain, fugar, tobacco, Brafll wood, and feveral other kinds 
of dyeing woods ; a variety of precious ftones, particularly 
emeralds and fapphires; venifon and other game. The plan¬ 
tations of cacao, or chocolate nuts, in the diftridt of the Ca- 
raccas, are efteemed the bed in America. The mountains 
abound with tygers, and, according to fome, with lions, and 
great numbers of other wild beads. The rivers, feas, and 
lakes, teem with fi(h, and alfo with alligators; and the 
bowels of the earth were once furnifhed with the richeft 
treafures, now almoft exhaufted. The fame may be faid of 
the pearl-fifheries on the coaft, which are far from being fo 
profitable now as formerly. 

Terra Firma is a very mountainous country. Terra Fir¬ 
ma Proper, in particular, confifts of prodigious high moun¬ 


tains, and deep valleys flooded more than half the year. The 
mountains in the provinces of Carthagena and St Martha, 
according to Dampier, are the higbeft in the world ; being 
feen at fea 200 miles off: from thefe run a chain of hills of 
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almoft equal height, quite through South America, as far 
as the Straits of Magellan, called the Cordilleras des Andes. 

The province of Venezuela alfo, and diftridt of the Carac- 
cas, the moll northerly parts of South America, are almoft 
a continued chain of hills, feparated by fmall valleys, point¬ 
ing upon the coaft of the North Sea. A chain of barren 
mountains, almoft impaffable, runs through the province of 
Popayan from north to fouth, fome whereof are volcanoes ; 
but towards the fhores of the Pacific Ocean it is a low coun¬ 
try, flooded great part of the year. 

The principal rivers of Terra Firma are, the Darien, Chag- 
tre, Santa Maria, Conception, Rio Grande or Magdalena, 
Maricaibo, and Oroonoko. 

Terra Firma contains the provinces of Terra Firma Pro¬ 
per or Darien, of Carthagena, St Martha, Rio de la Ha- 
cha, Venezuela, Comana, New Andalufia or Paria, New 
Granada, and Popayan. 

Terra Firma Proper lies in the form of a crefcent, about 
the fpacious bay of Panama, being the ifthmus which joins 
South and North America ; and extending in length be¬ 
tween the two feas 300 miles, but in breadth, where the 
ifthmus is narroweft, only 60. Here are found gold mines, 
goldffands, and fine pearls ; and though the land is general¬ 
ly rough, there are fome fruitful valleys, watered by rivers, 
brooks, and fprings. The chief places are Panama and Por¬ 
to Bello. 

The inhabitants of Terra Firma have never been tho¬ 
roughly fubdued, and in all probability never will ; as they 
ate a brave and warlike people, have retreats inacceffible to 
Europeans, and bear an inveterate enmity to the Spani¬ 
ards. See Darien. 

Terra Japonica, more commonly called catechu, a drug for¬ 
merly fuppoled to be an extradt from the feeds of the areca 
catechu, but lately difcovered by Mr Kerr, affiftant furgeon 
to the civil hofpital at Bengal, to be obtained from the mi- 
mofa catechu. Mr Kerr gives the following account of the 
manner in which the extradt is made : “ After felling the 
trees, the manufadturer carefully cuts off all the exterior 
white part of the wood. The interior coloured wood is cut Med. Obf. 
Into chips, with which he fills a narrow-mouthed unglazed and Inqui- 
earthen pot, pouring water upon them until he lees it vies, vol. v* 
among the tipper chips ; when this is half evaporated by 
boiling, the decoction, without draining, is poured into a 
flat earthen pot, and boiled to one third part ; this is fet in 
a cool place for one day, and afterwards evaporated by the 
heat of the fun, ftirring it feveral times in the day. When 
it is reduced to a confiderable thicknefs, it is fpread upon a 
mat or cloth, which has previoufly been covered with the 
afbes of cow-dung; this mafs is divided into fquare or 
quadrangular pieces by a firing, and completely dried by 
turning them frequently in the fun until they are fit for 
fale (a).” 

This extradt is called cutt by the natives, by the Eng- 


lith 


(a) “ In making the extradr, the pale brown wood is preferred, as it produces the fine whitifh extradt; the darker tile 
wood is, the blacker the extradt, and of lefs value. They are very careful in drying their pots upon the fire before they 
are ufed ; but very negligent in cutting their chips upon the ground, and not (training the decodtion ; by which, and the 
dirty afhes they ufe, there mult be a confiderable quantity of earth in the extradt, befides what avarice may prompt them 
to put into it. 

“ The antifeptic quality of catechu appears from the experiments made by Sir John Pringle. Huxham employed it 
fuccefsfully in cafes where a putrid diffolved ftate of the blood prevailed. This extradt is the principal ingredient in an 
©intment of great repute in India, compofed of catechu four ounces, alum nine drams, white refin four ounces; thefe are 

reduced 
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Terra Hfh cufcb, and by difFere.it authors terra japonica, catechu, 
II khaath, cate, cacho't, Sic. “ In its purell date it is a dry 
Terraffon. p U lverable fubdance, outwardly of a reddilh colour, inter- 
Woodvil- nally of a fit ning dark brown, tinged with a reddilh hue ; 
U’e Medi- in the mouth it difcovers confiderable adringency, fucceeded 
ca l Botany, by a fweetilh mucilaginous tafle.” According to Lewis, “ it 
toI. u. diifolves almoft totally in water, excepting the impurities ; 

which are ufually of the Tandy kind, and amounting in the 
fpecimens I examined to about one eighth of the mat's. Of 
the pure matter, rectified fpirit diffolves about feven eighths 
into a deep red liquor : the part which it leaves undiffolved 
is an almolt inlipid mucilaginous fubllance.” 

Ufes. Catechu may be ufefully employed for mod pur- 
pofes where an astringent is indicated, piovidtd the mcft 
powerful be not required. But it is particularly ufeful in 
alvine fluxes; and where thefe require the ufe of aftringents, 
we are acquainted with no one equally beneficial. Belides 
this, it is emplojed alfo in uterine profluvia, in laxity and 
debility of the vifcera in general, in catarrhal afFedtions, and 
various other difeafes where aftringents aie r.ecelfary. It is 
often fufFered to diflblve leii'urely in the mouth, as a topical 
aftringent for laxities and exulcerations of the gums, for 
ap hous ulcers in the mouth, and fimilar affections. This 
extradl is the baits of feveral fixed formulae in our pharma¬ 
copoeias, particularly of a tindture and an eleffuary: but 
one of the bed forms under which it can be exhibited, is 
that of a Ample infufion in warm water, with a proportion of 
cinnamon or caffia ; for by this means it is at once freed Irom 
its impurities, and improved by tbe addition of the aro¬ 
matic. 

Terra Puzzolana. See Puzzolana. 

T errje Filins, Son of the Earth, a itudent of the univer- 
fity of Oxford, formerly appointed in public acts to make 
latirical and jetting fpeeches againft the members thereof, to 
tax them with any growing corruptions, &c. 

Terra Sigillata Lemnia. See A dan sonia. 

TER 11 ACE, a walk or bank of earth, raifed in a gar¬ 
den or court to a due elevation for a profpedl. The name 
is aifo given to the roofs of liouies that are fiat, and where¬ 
on vve may walk. 

TERRAQUEOUS, in geography, a name given to our 
globe, becaule confiding of land and water. 

TERRAS, or Traas, in mineralogy, a fpecies of argil¬ 
laceous earth. It differs but little in its piinciples from 
puzzolana, but is much more compact and hard, porous 
Kirwan’s and l'pungy. It is generally of a whitilh yellow colour, and 
Minera- contains more heterogeneous particles, as fpar, quartz, 
lrgy. fiioerl, &c. and fomething more of calcareous earth ; it ef- 
fervefees with acids, is magnetic, and fufible perfe. When 
pulverized, it ferves as a cement, like puzzolana. It is 
found in Germany and Sweden. 

A fpecies of red earth has been found in the parifli of St 
Elizabeth in Jamaica, which turns out to bs an excellent 
Society for fubflitute for terras or puzzolana earth, and may there- 
Arts, &c. fore be of great value to the inhabitants of the Weft In- 
dies. 

One meafure of this earth, mixed with two of well flak¬ 
ed lime and one ot fknd, form a cement that anfwers ex¬ 
tremely well fur building any dam or bridge, or any flruc- 
tuie in water, for it will foon harden and become like a 
Hone. 

TERRASSON (Abbe John), a French writer born at 


Lyons in 1669. He difiinguifhed himfelf in the difpute Terre 
concerning Homer, between Ea Motte and Madam Dauer, U ^ 
by writing a DiJJer.ation contre I'Hiade. Fie wrote a political 
and moral romance called Sethos, full of learning and phiia- 
fophy ; and another capital work cf his is a French tranfla* 
tion of Diodorus Siculus. He died rh 1750. 

TERRE Verte, in the colour-trade, the name of a green 
earth much ufed by painters, both fingly for a good itanding 
green, and in mixture with other colours. The name is 
French, and fignifies “ green earth.” 

It is an indurated clay, of a deepbluifh green colour, and 
is found in the earth, nut in continued ftrata or beds, as 
moll of the other earths are, but in large fiat malfes of differ 
rent fixes, imbedded in other ftrata ; thefe break irregularly 
in the cutting, and the earth is generally brought out of the 
pit in lumps of different fizes. It is of a fine, regular, and 
even dnnfiure, and not very hard. It is of an even and glol- 
fy furface, very fmooth to the touch, and in fome degree re- 
fembling the marochthus or French chalk, but adhering firm¬ 
ly to the tongue. It does not ftain the hands in touching 
it; but being drawn along a rough furface, it leaves an even 
white line, with a greenifh caff. 

It does not ferment with acids, and it burns to a dufky 
brown colour. It is dug in the ifland of Cyprus, and in 
many parts of France and Italy. That from the neighbour¬ 
hood of Verona has been efleemed the beft in the world ; 
but of late there has been fome dug in France that equals it. 

There is alio an earth dug on Mendip Hills, in the finking 
for coal, which, though wholly unobferved, is nearly, ifnoc 
w'holly, of equal value. Wiien feraped, and the finer pat ts 
feparated, it is ready to be made up with oil for the uib 
of the painters, and makes the mod true and lading green 
of any fimple body they ufe. 

TERRESTRIAL, fomething partaking of the nature 
of earth, or belonging to the globe of earth ; thus \vc fay, 
the terreltrial globe, &c. 

TERRIER, a fmall hound to hunt the fox or badger ; 
fo called becaufe he creeps into the ground, as ferrets do into 
the coney-burrows, after the fox, 

TERRITORY, in geography, denotes an extent <r 
compafs ot land, within the bounds or belonging to the 
jurifdiiftion of any flute, city, or other fubdivilion of a 
country. 

TERROR. See Fear and Fright. 

TERTIAN fever. See Medicine, n u 126. 

TERTULL 1 AN, or Quintus Septimus Florens 
Tertullianus, a celebrated pried of Carthage, was the 
fon of a centurion in the militia, who ferved as proconful of 
Africa. He was educated in the Pagan religion ; but be¬ 
ing convinced of its errors, embraced Chrillianity, and be¬ 
came a zealous defender of the faith. He married, it is 
thought, after his baptifm. Afterwards he took orders, 
and went to Rome; where, during the perfection under 
the emperor Severus, he publilhed his Apology for the Chri- 
ftians, which is, in its kind, a mafterpiece of eloquence and 
learning; and at the beginning of the third century he em¬ 
braced the fe6t of the Montanifts. He lived to a very great 
age, and died under the reign of Antoninus Caracalla, about 
the year 216. Many of his works are dill extant, in all of 
which he difeovers a great knowledge of the Holy Scrip¬ 
tures, a lively imagination, a drong, elevated, and impetu¬ 
ous dyle, great eloquence and firength of reafoning ; but is 

fome- 


reduced to a fine powder, and mixed with the hand, adding olive oil ten ounces, and a fufficlent quantity of water, to 
bring the mafs 10 the confidence of an ointment. To all fores and ulcers in warm clima es aniingent applications of this 
kind ate found to be peculiarly ufeful.” 
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Trruncfa* foraetimes obfciire. His Apology and Preleriptions are 
moft ebeemed. The bed editions of his works are ihofe of 
Rigault; especially that of Venice in 1746, folio. Pame- 
lius and Alix, Mr Thomas, and the Sieur da Foffe, have 
written his life; and Rigault, M. de l’Aube Epine, Fattier 
Pctau, and other learned men, have publillied notes on his 
works. 

TERUNCIUS, in antiquity, a very fmall brafs coin in 


for executing any duty or fervice required of them. This, 
upon urgent occalions, was only vocal ; but, in ordinary 
cafes, it was written on a tablet, commonly made of 
wood. Befide tbefe civil and military tellers, there are 
others which relate to religious affairs, and may be called 
facred. 

TESSON, or Tf.ston. See Tester. 

TF.SSOUWA, a confrderable town in Africa, fituated 


ufe among the Romans. eaft of Mourzouk, the capital of the kingdom of Fezzan. 

The inconvenience of fuch very fmall pieces being foon Near this town a deep and rapid dream is laid to have ex- 
found, the teruncius became difufed,- but its name is dill re- ifted, but was overwhelmed by the moving fands fo frequent 
tained in reckoning, and thus it became a money of account, in Africa. 

The teruncius at fird was a quarter of the as, or libra; TEST, a velfel ufed in metallurgy for abforbing the fco-, 
hence, as the as contained twelve ounces, the teruncius con- rise of metallic bodies when melted. See Cupel. 


tained three, whence the name, whi.ch is formed of the La- Some of the German writers recommend, both for teds 
tin trrs uncia. Teruncius was alfo ufed for the quarter of and cupels, a fort of friable opake done, called white [path, 
the denarius; fo that when the 'denarius was at ten ads, the which appears to be a fpecies of gypfum, or of the dones front 
teruncius was worth two and a half; and when the denarius which plader of Paris is prepared. The fpath is directed 
was rifen to fixteen, the teruncius was worth four. SseDe- to be calcined with a gentle fire, in a covered velfel, till the 
narius. flight crackling, which happens at fird, has ceafed, and the 

TESSELATED pavements, thofe of rich Mofaic done has fallen in part into powder: the whole is then re¬ 
work made of curious fquare marbles, bricks, or tiles,, call- duced into fubtle powder, which is paffed through a fine 
ed tejjhla from their refembling dice. fieve, and moidened with fo much of a weak folution of 

TESSERA, in Roman antiquity, denoted in its prtma- green vitriol as is fufficient for making it hold together, 
ry fenfe a cube or die ; fo called from the Greek word Gellert, however, finds, that if the done is of the proper 
vic-tapa, or Tscrj-sp«, four; refpedt being had to its number of kind, which can be known only by trials, calcination is not 
hdes, ciidimS from the two horizontal planes above and necelfary. Scheffer obferves, that thefe kinds of teds are 
below. And it was thus diilinguiflied from the talus, which liable to foften or fall afunder in the fire, and that this in¬ 
being round at each end, contained only four planes or convenience may be remedied by mixing with the uncalcin* 
faces on which it could dand ; and therefore when thrown ed done fomewhat lefs than equal its weight, as eight-ninths 
had no more than two fide faces in view. Hence ludere ta- of ftich as has been already ufed and is penetrated by the 
iis et ludere tejferis are lpoken of by Roman writers as fcoria of the lead, taking only that part of the old ted 
two different games. The fyllable tes. occurs often in Ro- which appears of a green-grey colour, and reje&ing the red 
man infenptiorrs. The word tejfera was applied to many crud on the top. Teds or cupels made of the fpath are 
other things, not fo much from a fmiilitude in the figure* faid not to require fo much caution in nealing and heating 
as from the relation they bore to fome other thing of them as the common ores; it appears, however, from Schef- 
which they were the fign or token 5 as the points on the fer’s account, that they are lefs durable than thofe made of 
upper plane of the die denoted the good or ill fuccefs of the allies of bones, though greatly fuperior to thofe of 
the cad. wood-allies. Vegetables allies, which dand pretty well the 

The tejfera hffiats was either public or private. As teding of diver, can fcarcely bear any great quantity of 
to the former, we find among the inferiptions publilhed by gold, this metal requiring a confiderably dronger fire than 
Gruter indances of. two municipal towns which put them- the other; but bone-allies anfwer fo effedtually, and are 
felves under the patronage of the Roman governor ; and the among us fo eadly procurable, that it is not needful for the 
reciprocal engagement between them, engraved on two cop- refiner to fearch/or any other materials; though thofe who 
per plates, in the form of an oblong fquare, with a pediment work off large quantities of lead, in order to gain a little fil- 
at the top, is called in both iefera hofppalis. The deftgn of ver or gold contained in it, may poffibly, in places remote 
it was to cultivate or maintain a lading friendfhip between from populous cities, avail themfelves of fubftances fimilar 
private perfons and their families; and gave a mutual claim to the fpath abovementioned. 

to the contracting parties and their defendants of a recep- The ted, for its greater fecurity, is fixed in the mould in 
rion and kind treatment at each other’s houles, as occafion which it was formed ; which is fometimes a lhallow velfel 
offered. For which end thofe telferse were fo contrived as made of crucible earth or cad-iron, more commonly an 
belt to preferve the memory of that tranfaction to poderity. iron hoop, with three bars arched downwards acrofs the 
And one method of doing this was by dividing one of them bottom, about two inches deep, and of different widths, 
lengthwife into two equal parts ; upon each of which one of from three or four inches to fifteen or more, according to 
the parties wrote his name, and interchanged it with the the quantity of metal to be teded at once. The allies or 
other. From this cuftom came the prevailing exprelfion earthy powder, moidened as for making cupels, arepreffed 
tcjjeram hojpitalem confringere, applied to perfons who violated down in the mould fo as to completely fill it or rife a little 
their engagements. above the Tides ; with care to make the mafs equally folid. 

The tejfera frumtnlarite were fmall tallies given by the em- and to put in at once, or at lead after the bottom has been 
perors to the- populace at Rome, entitling them to the re- preffed clofe, as much cf the matter as will b.e fufficient for 
ception of a quantity of corn from the public at dated the whole ; for any additional quantity will not unite tho- 
leafons. The perfon who bad the infpe&ion of thefe was roughly with the red, but be apt to pait from it in the 
called tejferarius. They were made of wood and of done. fire. The edges are pared frnootb, and a portion cutout 
There was another kind of teffera which intitled perfons from the middle with a bent knife, fo as to leave a proper 
to a fight of the public games and other diverfions, ufually cavity, which is fmoothed by brewing fome dry powder on 
made in the form of an oblong fquare. the furface, and rolling on it a wooden, or rather a glafs 

The tejfera militaris was a fignal given by the general, or bail, 
chief commander of an army, as a difedtion to the folders The procefs of telling is often performed in the fame 


1 


manner 


Teffij* 

II 

Teft. 



T E S D 393 3 TES 


manner as that of cupellation : but where great quantities 
of bafe metal are to be worked off from a little gold, re- 
courfe is had to a more expeditious method, that of telling 
before the bellows. 

An oval tell is placed in a cavity, made in a hearth cf 
a convenient height, and fome moillened fand or afhes preff- 
ed round it to keep it Heady : the nofe cf a bellows is direc¬ 
ted along its furface, in fuch a manner, that if afnes are 
lprinkled in the cavity of the tell, the bellows may blow 
them completely out: fome have an iron plate fixed before 
the bellows, to direct the blaft downwards. To keep the 
furface of the tell from being injured in putting in the me¬ 
tal, fome cloths or pieces of paper are interpofed. The fuel 
confilts of billets or barked oak laid on the fides of the tell, 
with others laid crolUvife on thefe: the bellows impel the 
flame on the metal, clear the furface of alhes or fparks of 
coal, hallen the lcorification of the lead, and blow off the 
fcoria, as fall it forms, to one end of the tell, where it runs 
out through a notch made for that purpofe.' About two-thirds 
of the fcorilied lead may thus be collefled ; the reft being 
partly abforbed by the tell, and partly dilfipated by the ac¬ 
tion of the bellows. Care mull be taken not to urge the 
blaft too ftrongly, left fome portion of the gold fhould be 
carried away by the fumes impetuoully forced off from the 
lead, and fome minute particles of it entangled and blown 
off with the fcoriae. 

Te&t-AQ, in law, is the HatuSe 25 Car. II. cap. 2. which 
direfts all officers, civil and military, to take the oaths, and 
make the declaration againll tranfubftantiation, in the court 
of King’s Bench or Chancery, the next term, or at the 
next quarter-felfions, or (by fubfequent llatutes) within fix 
months after their admiffion ; and alfo within the fame time 
to receive the facrament of the Lord’s Supper, according 
to the ufage of the church of England, in fome public 
church, immediately after divine fervice or fermon, and to 
deliver into court a certificate thereof, ligned by the mini- 
fter and church warden, and alfo to prove the fame by two 
credible witnell’es, upon forfeiture of 5001. and difability to 
hold the faid office. 

The avowed objedt of this aft was to exclude from 
places of trull all members of the church of Rome; and 
hence the diflenters of that age, if they did not fupport the 
bill when palling through the two houfes of parliament, 
gave it no oppoiition. For this part of their condudl they 
have been often cenfured with feverity, as having betrayed 
their rights from refentment to their enemies. But is this 
a fair Itate of the cafe ? Were any rights in reality betray¬ 
ed ? That the dread of a popifh fucceffor and of popilh in¬ 
fluence was the immediate and urgent cattle of palling 
the teJl-aS, is indeed true ; but that the legiflature, whfen 
guarding againll an impending evil, had not likewife a re- 
trofpedt to another from which they had fo recently been 
delivered, is not fo evident. If it be proper to fupport an 
eftablilhed church as a branch of the conllitution, and if the 
teft-afl be calculated to afford that fupport to the church 
of England, it is probable that the deliberations of parlia¬ 
ment were as much influenced by the dread of puritanic 
fury, and a renewal of the covenant, as by apprehenfions of 
a perfecution from a popilh king and popifh councils. That 
the members of the church ettablilhed b; law in England 
had as much rcafon to diead the effcdts of power in the 
hands of Puritans as in the hands of Papifts, no impartial 
man will controvert, who is not a (trarger to that penod cf 
our national hiilory ; and that it was tile duty of the legifla- 
ture by every method in their power to provide for the le- 
curity of the conllitution agairdl the machinations of both 
its enemies will be admitted by all but fuch as are in love 
Voc. XVIII. 


with anarchy on the one hand, or with defpotifm on the 

other. 

Many people, when they talk or write of the tejl-ad, 
feem to think that it was framed in oppofition to the religious 
opinions of the church of Rome ; and finding the Proteftant 
diffenters, who abhor thefe opinions, deprived by it of thei» 
civil rights, they fpeak with indignation of a law which 
confounds the innocent with the guilty. But all this pro¬ 
ceeds from a palpable miftake of the purpofe of the tell*. As 
the legiflature had no authority to make laws againll any 
opinions whatever, on account of their being falfe in theolo¬ 
gy; fo it is'not to be fuppofed that, in their deliberations 
on the test-act, the members of that auguft body took 
into their confideration the comparative orthodoxy of the 
diftinguiflring tenets of the Catholics and Puritans. As a re¬ 
ligious fedt they might efteem the latter much more than 
the former ; but if they found that both had combined with 
their theological dodtrines opinions refpedting civil and ec- 
clefiallical government, ineonfiftcnt with the fundamental 
pruri^ples of the Englifh conftitiotion, they had an undoubt¬ 
ed right to enadt a law, by which none Ihould be admitted 
to offices, in the execution of which they could injure the 
conllitution, without previoufly giving iecurity that their 
adminillration Ihould fupport it in all its branches. It had 
not then been doubted, nor is there reafon tc doubt yet, 
(fay the advocates lor the Church of England), that 
an eftablilhed religion is neceffary, in conjundtion with 
civil government, to preferve the peace of fociety; and 
therefore in every well regulated Hate an eftablilhed religion 
mull be fupported, not becaufe it is the duty of the civil 
magiflrate to condudl his fubjedb to future happinefs, but 
becaufe he cannot without fuch an eftablilhment preferve 
among them prefent tranquillity. The eftablilhment which 
mull bed anfwer this purpofe, is that which, teaching the 
great and unchangeable duties of morality, is molt accept¬ 
able in its government and forms of worlhip to the majority 
of the people ; and therefore in giving a legal eftablilhment 
to one conllitution of the church in preference to all others, 
it is only this circumftance, and not the comparative purity 
of the rival churches, viewed merely as ecclefiaftical corpo¬ 
rations, to which it is the bufinefs of the legiflature to pay 
attention. At the time when the tejl-aft palfed the two 
houfes of parliament, the eftablilhed church of England was 
certainly more acceptable to the great body cf the people 
and to all ranks in the (late, than any one of the fedls, whe¬ 
ther Catholic or Proteftant, which diffented from her ; and 
therefore it was the duty of the legiflature to preferve to 
that church all her privileges and immur.i ies, and to pre¬ 
vent thofe hollile fedtaries from doing her injury in the dis¬ 
charge of any civil office with which they might be entruft- 
ed. It was with this view that the tejl aft was formed ; and 
it is with the fame view that the legiflature has hitherto re- 
jedled every petition for its repeal. In doing fo, it deprives 
no man of his rights, tar lefs of rights which covfcience calls 
upon him to- maintain at every hazard ; for the rights of 
individuals to hold civil offices are not inherent, but derived 
from the legiflature, which of courfe mutt be the judge upon, 
what terms they are to be he’d. The legiflature of Eng¬ 
land has excluded from many offices, civil and military, eve¬ 
ry man who will not give fecurity, that in the difeh trge of 
his public duty he will fupport the church eftabiif.ied by 
law ; and as the tell of his intention, it requires him, before 
he enters upon his office, to renounce the doctrine c f tran- 
fubftantiation, and receive the facrament cf the Lord’s Sup¬ 
per in fome public church, according to the litu’gy of the 
church or England. Whether this be the mod proper teft 
that could have been exadted, may well be quellioned ; but 

3 D that 



TES [ 394 ] TES 


that in a country abounding with fediaries of various deno¬ 
minations, who agree in nothing but venomous hoftility to 
the religious eftablifhment, fome tell is necefl’ary, fecnts in¬ 
controvertible, if it be the bufinefs of the legislature to pre- 
ferve the public peace. 

To this it will be replied, That the public peace in Scot¬ 
land is preferved without a teft, and that therefore a teft 
cannot be neceffiiry in England. This is plaufible, but not 
conclulive. For forty years after the Revolution, there was 
in Scotland no denomination of Chriftians but thofe of the 
Prefbyterian church, eftablifhed by law, the Proteftant Epis¬ 
copalians, whrie church had been eftablifhed prior to that 
event, and the adherents to the church of Rome. The 
Epifcopalians and Papifts were efFedlually excluded from eve¬ 
ry office in which they could injure the ecclefiaftical efta¬ 
blifhment, by the feveral reftriifions under which they were 
laid, on account of their attachment, real or fuppofed, 
to the abdicated family of Stuart. The penal laws opera¬ 
ted upon them more powerfully than a religious teft. It is 
to be obferved too, that in the church of Scotland, though 
her clergy are better provided for than any other parochial 
clergy perhaps in Europe (a ), there is nothing of that fplendor 
and temporal power which in England excite envy to cla¬ 
mour againft the eftablifhment, under the pretence of main¬ 
taining the caufe of religious liberty. Yet even in Scot¬ 
land a religious teft is occafionally exadled of civil officers. 
In the royal boroughs of that part of the united kingdom, 
no man can hold the office of a magiftrate without previ- 
cufly lwearirig the burgefs-oath (fee Seceder, n° 8.) ; and 
every inftruclor of youth, whether in fchools or colleges, 
may be called upon to qualify himfelf for his office, by i'ub- 
fcribing the eftablifhed Confeffion of Faith. The burgefs- 
oath it a more effectual teft than that which is required of 
magiftrates in England ; for a man might with a fafe con¬ 
ference receive the facrament of the Lord’s Supper occa- 
fionally in a church, “ at which he would net fwear to abide 
and defend the fame to his life’s end.” This teft appears to 
us to be neceiTary in boroughs, where faftion is commonly 
blended with fanaticifm ; and if thofe fectaries which, at 
their firft appearance in 1732, were infignificant, if not con¬ 
temptible, continue to multiply, and to imbibe principles 
much more pernicious than thofe which were held by their 
fathers, it may perhaps be found expedient to extend fome 
teft over the whole country. 

We do not, however, by any means, wifh to fee the facra- 
mental teft introduced into Scotland. A teft, fay they, may be 
neceiTary to fecute to the church all her rights and immuni¬ 
ties ; but to receive the facrament can give her no fuch fe- 
curity, whilft it leads inevitably to the profanation of a fa- 
cred ordinance. A much better teft would be, to require 
tvery man, before he be admitted to an executive office, to 
fwear that in the difeharge of it he will be careful to main¬ 
tain all the rights and privileges of the church eftablifhed 
by law. Such an oath no fenftble and peaceable diifenter 
could refufe; for it would not bind him to communicate 
with the eftabliihed church ; and he cannot be ignorant that 
it belongs not to the executive government, but to the le- 


giflature, to determine what Rail be the religion of the Teft 
ftate. On this account, we cannot help thinking that the I! 
members of the legilhnive body ihould be fubjetfed to no ‘^ accow ‘ 
religious teft whatever, that they may be at freedom to re- 
form the corruptions of the church, or to exchange one 
eftablifhment for another, ihould they find fuch exchange 
expedient. If this reafoning be juft, it will be difficult to 
vindicate that claufe of 25 Oar. II. and of r Geo. 1 . in 
which it is enadted, that no member ihall vote or fit in ei¬ 
ther houfe of parliament till he hath, in the prefence of the 
houfe, fubferibed and repeated the declaration againft tran- 
fubttantiation, the invocation of faints, and the facrifice of 
the mafs. The church of Rome is indeed a very corrupt 
fociety ; but if it be not for the purity of her dodlrines 
and government that any church is eftabliffied in perference 
to all others, why fliould that particular church be preclu¬ 
ded from the poffibility of obtaining a legal eftabliftment in 
Great Britain, even though flie were to become moft accep- 
table to the majority of all ranks in the kingdom ? The Eng- 
lifh Catholics have unqueftionably greater reafon to complain 
of this teft, than either they or the dilfenters have to com¬ 
plain of the law which requires every civil and military offi¬ 
cer to receive the Lord’s Supper in the eftabliihed church. 

Test for Acids and Alkalis. See Chemistry, p. 595, 
n° 1549. 

Test Liquors for IVines. See Lead, p. 741. col. 2. and 
Arsenic, n° 16. 

TESTACEA, in the Linnsean fyftem of natural hifto- 
ry, the third order of vermes. This order comprehends all 
fhell-fifh arranged by Linnaeus under 36 genera. Shell- 
fifh are animals with a foft body, covered by or inclofed in 
a firm, hard, and as it were ftony habitation, compofed, ac¬ 
cording to their three feparate orders, 1 ft, Of many parts 
which are ranged under the name of multivalves ; 2d, Of Barbut’s ' 
two parts which are called bivalves ; 3d, Of one part or G - ra 
piece only, which we call univalves. Thofe parts, piece-, Vumiutn. 
or valves, are more or lefs moveable at the animal’s plea- 
fure. The animals included in thefe hard habitations have 
moft of them the charadters of one or other of the genera 
vermium, and might be reduced under tne fame genera with 
themolufea: but as thefe charadters are tew, and the (hells 
very numerous, and different in their form and Itrudture, it 
will tend more to make this part of natural hittory eafy, 
to arrange the fubjedts according to the diftindtions of the 
(hells tbemfelves. 

There is this farther confideration in favour of this ar¬ 
rangement, viz. that the a. imalx themfelves are rarely feen, 
and never can “be preferved in cabinets; whereas the fhelis 
inake a figure in them, and great numbers have been met 
with empty of the animal. 

TESTACEOUS, in natural hiftory, an epithet fynony- 
mous with Testacea. 

In medicine, all preparations of (hells, and fubftances of 
the like kind, are called tejlaceous. Such are powd-.-s of 
crabs claws and eyes, pearl, &c. Dr Quincy and others 
fuppofe the virtue of all teftaceous medicines to be alike; 
that they feldom or never enter the lacL-ls, but t at the 

chief 


(a) There are indeed many livings in the church of England, and probably in other churches, to which nothing in the 
church of Scotland can be compared in refpedt of emolument; but thefe rich benefices bear no proportion to the number 
of thofe which, in this age of unavoidable expence, cannot afford to the incumbents the means of decent fublifier ce as 
gentlemen. In the church of Scotland many livings amount to L. zoo each annually ; and vve have reafon to hope, that 
when the prefent plan for augmenting the (Upends of the clergy has been extended over Scotland, very few will be below 
L-100 ; whilft in England the vicarages and fmall redlories, from which we have reafon to believe that the incum¬ 
bents reap not L. 80 a-year, greatly exceed in number all the livings in Scotland : Nay we doubt if there be not upwards 
cl a thoufand livings in England and Wales from which the redtor or Yicar derives not above L. 50 annually. 
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Teeftamm.chief of their action is in the firft paflages ; in which/- how- 
ever, they are of great ufe in abforbing acidities. Hence 
they become of ule in fevers, and efpecially in rectifying 
the many diftempers in children, which generally owe their 
origin to fuch acidities. 

TESTAMENT, or last will. Teftaments both Ju- 
ftinian and Sir Edward Coke agree to be fo called, becaufe 
they are tefiatio mentis : an etymon which feems to favour 
too much of conceit; it being plainly a fubftantive derived 
from the verb tefiari, in like manner as juramentum, incremett- 
Blackft. turn, and others, from other verbs. The definition of the 

Comment, old Roman lawyers is much better than their etymology ; 
vol. ii. •voluntatis nojlra jujla fententia de eo, quod quis pofi mortem fuam 
fieri velit; which may be thus rendered into Englifh, “ the 
legal declaration of a man’s intentions, which he wills to be 
pei formed after his death.” It is called fententia, to denote 
the circumfpeition and prudence with which it is fuppofed 
to be made : it is voluntatis nojlrte fententia, becaufe its effi¬ 
cacy depends on its declaring the teitator’s intention, whence 
in Englilh it is emphatically Ityled his •will; it is jujla fen¬ 
tentia ; that is, drawn, attelled, and publiihed, with all due 
folemnuies and forms of law : it is de eo, quod quis pojl mor¬ 
tem fuamfieri velit, becaufe a teffament is of no force till after 
the death of the teftator. 

Thefe teftaments are divided into two forts; written, 
and verbal or nuncupative : of which the former is commit¬ 
ted to w'riting : the latter depends merely upon oral evi¬ 
dence, being declared by the teftator in extremis, before a 
fufficient number of witneiles, and afterwards reduced to 
writing. 

But as nuncupative wills and codicils (which were for¬ 
merly more in ufe than at prefent when the art of writing 
is become more general) are liable to great impofitions, and 
may occaiion many perjuries, the ftatute of frauds, 29 Car. 
II. c. 3. enafts, 1. That no written will fha.ll be revoked 
or altered by a fublequent nuncupative one, except the 
fame be in the lifetime of the teftator reduced to writing, 
and read over to him, and approved ; and unlefs the fame 
be proved to have been fo done by the oaths of three wit- 
neffes at the leaft, who, by ftatute 4 & 5 Anne, c. 16. muft 
be fuch as are admiffible upon trials at common law. 2. 
That no nuncupative will fliall in anywife be good, where 
the eftate bequeathed exceeds 30 1. unlefs proved by three 
fuch witneifes, prefent at the making thereof (the Roman 
law requiring feven), and unlefs they or fome ot them were 
fpecially required to bear witnefs thereto by the teftator 
himfelf; and unlefs it was made in his laft ficknefs, in his 
own habitation or dwelling-houfe, or where he had been 
previoufiy refident ten days at the leaft, except he be fur- 
prifed with ficknefs on a journey, or from home, and dies 
without returning to his dwelling. 3‘ fhat no nuncupa¬ 
tive will (hall be proved by the witneffes after-fix months 
from the making, unlefs it were put in writing within fix 
days. Nor (hall it be proved till fourteen days after the 
death of the teftator, nor till procefs hath firft ilfued to call 
in the widow, or next of kin, to conteft it if they think 
proper. Thus hath the legiflature provided againft any 
fraud in fetting up nuncupative wills, by fo numerous a 
train of requifites, that the thing itfelf has fallen into dii- 
ufe j and hardly ever heard of, but in the only inftance 
where favour ought to be (hown to it, when the teftator is 
furprifed by fudden and violent ficknefs. The teftamentary 
words muft be fpoken with an intent to bequeath, not any 
loofe idle difeourfe in his illnefs; for he muft require the 
by danders to bear witnefs of fuch his intention : the will 
rnuft be made at home, or among his family or friends,_ un¬ 
lefs by unavoidable accident, to prevent impofitions irom 
ftranrers: it muft be in his laft ficknefs ; for if he recovers, 


he may alter his difpofitions, and have time to make a writ- Teftament. 
ten will: it muft not be proved at too long a diftance from f 

the teftator’s death, left the words fliould efcape the memo¬ 
ry of the witneffes; nor yet too haftily and without notice, 
left the family of the teftator (hould be put to inconvenience 
or furprifed. 

As to written wills, they need not any witneffes of their 
publication. We fpeak not here of devifes of lands, which 
are entirely another thing, a conveyance by ftatute, unknown 
to thefeodal or common law, and not under the fame juri(- 
didion as perfonal teftaments. But a teftament of chattels 
written in the teftator’s own hand though it has neither his 
name nor feal to it, nor witneffes prefent at its publication, 
is good ; provided fufficient proof can be had that it is his 
hand-writing. And though written in another man’s hand, 
and never figned by the teftator, yet if proved to be accord¬ 
ing to his inftru&ions and approved by him, it hath been 
held a good teftament of the perfonal eftate. Yet it is the 
faferand more prudent way, and leaves lefs in the bread of 
the ecclefiaftical judge, if it be figned or fealed by the te¬ 
ftator, and publifhed in the prefence of witneiles ; which 
laft was always required in the time of Brafton ; or rather 
he in this refpeit has implicitly copied the rule of the civil 
law. 

No teftament is of any effedt till after the death of the 
teftator; Nam omne tefiamentum morle conjuvimalum efl, et 
voluntas tejlatorls efl ambulatoria ufque ad mortem. And 
therefore, if there be many teftaments, the laft will over¬ 
throws all the former ; but the republication of a former 
will revoke one of a later date, and eftabiiffies the firft 
again. 

Regularly, every perfon hath full power and liberty to 
make a will, that is not under fome fpecial prohibition by 
law or cuftom : which prohibitions are principally upon 
three accounts; for want of fufficient diferetion; for wane 
of fufficient liberty and free-will ; and on account of crimi¬ 
nal conduit. 

1. In the firft fpecies are to be reckoned infants, under 
the age of 14 if males, and 12 if females; which is the rule 
of the civil law. For though fome of our common lawyers 
have held that an infant of any age (even four years old) 
might make a teftament, and others have denied that under 
18 he is capable ; yet as the ecclefiaftical court is the judge 
of every teftator’s capacity, this cafe muft be governed by 
the rules of the ecclefiaftical law. So that no objection can 
be admitted to the will of an infant of 14, merely for want 
of age ; but if the teftator was not of fufficient diferetion, 
whether, at the age 14 or 24, that will overthrow his 
teftament. Madmen, or otherwife non compotes, idiots or 
natural fools, perfons grown childifh by realon of old age 
or diftercper, fuch as have their fenfes befotted with drunk- 
ennefs,—all thefe are incapable, by reafon of mental difabi- 
lity, to make any will fo long as fuch difability lafts. To 
this dais alfo may be referred fuch perfons as are born 
deaf, blind, and dumb ; who, as they have always wanted 
the common inlets of underftanding, are incapable of ha¬ 
ving aiumum tflandi, and their teftaments are therefore void. 

2. Such perfons as are intertable for want of liberty or 
freedom of will, by the civil law are of various kinds; as 
prifoners, captives, and the like. But tire law of England 
does not make fuch perfons abfolutely intertable; but only 
leaves it to the diferetion of the court to judge upon the 
confideraiicn of their particular circumftances of durefs, 
whether or no fuch perfons could be fuppofed to have libe¬ 
rum animum teflandi. And, with regard to feme-c@verts, 
our laws differ (till more materially from the civil. Among 
the Romans there was no dilfmdfion ; a married woman was 
as capable of bequeathing as a feme-fole. But with us a 
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Teftament. married woinan is not only utterly incapable of deviling 
lands, being excepted out of the ftatute of wills, 34 & $5 
Hen. VIII. c. 5. but alio five is incapable of making a te¬ 
stament of chattels, without the licence of her hofband. For 
all her perfonal chattels are abfolutely his own ; and lie may 
difpofe of her chattels real, crfhall have them to bimfeli it 
he furvives her : it would be thcrefoie extremely inconfiftent 
to give her a poiv'er of defeating that provilion of the law, 
by bequeathing thole chattels to another. Tire queen-con- 
i'ort is an exception to this general rule, for (he may dilpofe 
of her chattels by will, without the 'content of her lord ; and 
ftny feme-covert may make her will of goods which are in 
her pcir’eilion 'in enter droit, As executrix or adminiftfatrix ; 
for thefe can never be the property of the hufband : and it 
the has any pin-money otfep&rate maintenance, it is fold (he 
ros y cld’pofe of her favir.gs thereout by teftament, with¬ 
out the control of her ’hufband. But if a feme-fole makes 
her will, and afterwards marries, filch fubfequent maniage 
is efleeftied a revocation in law, and entirely vacates the 
will. 

3. Perfons incapable of making ft(laments on account of 
their criminal co'ndafl, are in the firft place all traitors 
and felons, from the trifle of conviction; for then 'their 
goods and chattels are no longer at their own difpofol, 'but 
forfeited to the king. Neither can a felo de fe make a will 
oTgrods and chattels, for thty are forfeited by the act and 
maimer of his death ; but he may make a devife of’his lands, 
for they are not fubjeft to any forfeiture. OntlaWs alfo, 
though it be but for debt, are incapable of making a will 
lb long as the outlawry fubfifts, for their goods and chattels 
are forfeited during that time. As for perfons guilty of 
others crifnes, fhortof felony, who are by the civil law pre¬ 
cluded from making teftaments (as ufurers, libellers, and 
others of a worfe (lamp), at the common law their tefta- 
ments may be good. And in general the rule is, and ha's 
been fo at lea ft ever fince Glanvil’s time, quod lilera fit cujuf 
tunque ultima ’voluntas. 

Teftaments may he avoided three ways : 1. If made by a 
perfon labouring under any of the incapacities before-men¬ 
tioned ; 2. By making another teftament of a later date; 
and, 3. By cancelling or revoking it. For though I make 
a Lift will and teftament irrevocable in the ftrodgeft words, 
yet I am at liberty to revoke it; becaufe my own adt or 
■words cannot alter the difpofition of law, fo as to make that 
irrevocable which is in its own nature revocable. For this, 
1 ,'iith lord Bacon, would be for a man to deprive himfelf of that 
which, of all other things, is moft incident tb human con¬ 
dition; and that is, alteration or repentance. It hath alfo 
I feen held, that, without an exprefs revocation, if a man, 
who hath made his will, afterwards marries andhafh a child, 
this is a preemptive or implied revocation of his former 
Will which he made in his ftate of celibacy. The Romans 
were alfo wont to lay afide teftamerfts as being invftciqfs, 
deader;: in natural duty, if they difmherited or totally paif- 
td by '(without affigning a true and diffident reafon) any 
of the children of the teftator. But if the child had any 
legacy, though ever fo fmall, it was a proof that the teftator 
had not loll iris memory or his reafon, which ctherwife‘the 
3 .,w prefumed; but was then fuppofed to have a died thus 
lor fotne fubtlantial caufe : and in fuch cafe no querela istefft- 
cif tejlatncnti was allowed. Hence probably has arifen that 
groundiefs vulgar error of fhe neceffity of leaving the heir a 
I hilling, 'Or feme other exprefs legacy, in order to drfinherit 
him effectually; whereas the law of England makes no fuch 
Wild firppofition of forgetfulnefs or infanity ; and therefore, 
though th'e h'eir or next of kin be totally omitted, it admits 
"no hiojfuif to fet afide fuch a teftament. 

Testament, m Scots-law. See Law, n° clxxxi. 2. dec. 


Testament (Old and New). See Birle and Scrip- Trfhmeift 

TORE. || 

TESTATOR, the perfon who makes his will and tdla- Teftu(, w 
ment. 

TESTER, Teston, the name of a coin (truck in France 
by Louis XII. in 15131 and in Scotland in the time of 
Francis II. and Mary queen of Scotland, fo called from the 
head of the king, which Was engraved upon rt. The (fiver 
it contained Was 11 deniers 18 grains, its weight 7 d<v 
niers 11} grains, and its value rc foies. The coinage of it 
was prohibited by Henry III. in 1575, when the value of 
it was augmented to 14 foies fix deniers. The tefton or te¬ 
ller in England wasrated at I2d. in the reignof Henry VIII, 
and afterwards reduced to 6d. 

TESTES, in anatomy, the tefticles. See the next ar¬ 
ticle. 

TESTICLE ( tf:s ,) a double part in animals of the 
male kind, lerving for the office of generation.—See Ana¬ 
tomy, n° 107. They are called ificles, by diminution of 
tf.es, “ witneifes as giving tetlimony of virility. The 
Greeks call them didymi, or “ twins.” 

In man and moft animals, the tefticles are exterior; in 
fome, as fowls, interior. Some rrren have only one, Ordina¬ 
rily they have two ; fome have naturally had three; nay, ana- 
tomifts affure us they have known four. 

TESTIMONY. See Logic, n° 29. and Metaphy-. 
sics, n° 135—13d. 

Testimony, in law. See Evidence. 

TESrUD-O, the Tortoise, in zoology; a genus be¬ 
longing to the clafs of amphibia, and order of reptilia. Tire 
body has a tail, and is defended with a bony or coriaceous 
covering. The mouth lias naked mandibles without teeth. 

There are 33 fpecies, of which the midas Or common fea- 
tu 1 tie is the moft remarkable. It is found in the ifland of 
AfcenfiOn and other places in the South Sea. The (hell is 
fo very ftrong that it can carry more than 60S lbs. on its 
back, err as many men as can (land on it loaded. It digs 
round holes in die fond in which it lays a vaft number of 
eggs yearly, to the amount of ioco, it is faid. It broods 
on them during the night. Its flclh is of a greenifh colour, 
makes excellent food, and is the favourite di'-fh of failers 
as well as -of epicures. It lives on cuttle and fnell-fiflr, and 
grows to a prodigious fizc, fome having been found to weigh 
480 lbs. 

The Americans find fo good account in catching turtle, 
that they have made ‘themfelves very expert at it : they 
watch them frern tiieir nefts on (bore, in moon-light nights; 
and, before they reach the fea, turn them on their backs, 
and leave diem till morning ; when they are fure to find 
them, fince they are utterly unable to recover their former 
pofture: at other times they hunt them in boats, with a 
peculiar kind of fpear, linking them with it through the 
(hell ; and as there is a cord fattened to the fpear, they are 
taken much in the fome manner as the whales. 

Mr White, in his Natural Hiftory of Selborne, mentions 
a land-tortoife which had been kept for 30 years at Ringmer 
near Lewes. It retired under ground about the middle of 
November, and came forth again about the middle of April. 

At its firft appearance in fi ring it (bowed little inclination 
(or-food ; in the height of dimmer it became voracious ; its 
nppeiite again diminilhed toward autumn, fo that for the laft 
fix weeks it fcarcely ate any thing at all. It lived chiefly 
on milky plants, fuch a lettuces, dandelions, and fow-thiftles. 

Nothing furprifed Mr White more than the extreme timi- 
■dity it Always fhowed for rain ; for though it had a (hell 
that would fi-cure it againft the wheel of a lorded cart, yet 
•it difeovered as much lolicitude about rain as a fine lady 
drefled in hex h-eft attire, (hufili n j away on the firft fprink- 

lings. 
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Ttftado lings, and running its head up in a corner. It not only 

N . flept during winter, but for a great part of the fummer; for 

it went to bed in the longer days at four in the evening, 
and often did not (tir in the morning till it was late. 1 here 
was one feafon ufually about the beginning of June when 
its exertions were remarkable. It then rofe by five in the 
morning, and walked cn tip toe, traverfing the garden, ex¬ 
amining every • wicket and interface in the fences. The 

motives that led it to thefe rambles feerr.ed to be of the 

amorous kind. Mr White fays it was an excellent 
we.ither-glafs; for v.henever it walked upright and fed with 
great avidity in the morning, it rained before night. It 
Jhowed great fagacity in dilcerning thofe who did it kind 
offices; for whenever the old lady who had fed it for 30 
years carne in fight, it hobbled towards her with awkward 
alacrity. 

Testxjdo, in antiquity, was particularly ufed among the 
poets, &c. for the ancient lyre; becaufe it was originally 
made by its inventor Mercury, of the back or hollow of 
the tetludo aquatics, or fea-tortoife, which he accidentally 
found on the banks of the river Nile. See Lyre. 

Tiistudo, in the military art of the ancients, was a kind 
of cover or fereen which the foldiers, e. gr. a whole com¬ 
pany, made theinfelves of their bucklers, by holding them 
up over their heads, and (landing clofe to each other. This 
expedient ferved to (helter them from darts. Hones, &c. 
thrown upon them, efpeciaily thole thrown from above, 
when they went to the ailault. 

Testudo, was alio a kind of large wooden tower which 
moved on feveral wheels, and was covered with bullock hides, 
ferving to fhelter the foldiers when they approached the 
watis to mine them, or to batter them with rams. It was 
called tejiudo, from the (Length of its roof, which covered 
the workmen as the (hell does the tortoife. 

TETANUS, a dreadful fpaimodic diforder, in which the 
whole body becomes rigid and indexible. It moll common¬ 
ly proves mortal. See Medicine, n l> 279. 

TETHY S, a genus of infects belonging to the clafs of 
vermes, and order of mollfa. The body is oblong, flefiiy, 
and without feet; the mouth con fills of a cyiindncal pro- 
bofeis under the duplicature of a lip; and there are two 
foramina at the left tide of the neck. The fpecies are two, 
both inhabitants of the ocean. 

TETRACERA, in botany ; a genus of plants belong¬ 
ing to the clafs o f fotyandri.i, and order of tetragynia, nd in 
the natural fyflem ranging under the doubtful. The calyx 
is hex?.[ bj llous, and the capfules tour. There is only one 
fpecies, the volubilis. 

TETRADYNAMIA, “ four,” and JW«<>• 

“power”), four powers; tiie name of the 15th clafs in 
Linnxus’s Sexual Syftem, confi'l’ng of plants with herma¬ 
phrodite flowers, having fix (lamina, four of which are long, 
and two fhort; it correfponds to the JiHqro r a of Ray, and 
crue:formes of Tournefort. All the fpecies belonging to this 
clafs are diftinguiflied by cruciform flowers. It comprehends 
two orders, gymnofptrihia , thofe plants which have naked 
feeds, being four in number, (except phryma which is mo- 
nofpermous) ; ard angtoffarmia, which contains thofe plants 
the feeds of which are incloisd in a capfule. See Botany, 
p. 430. 

TETRAGONIA, in botany; a genus of plants be¬ 
long to the clafs of iccftndria, and order of monogyrda; 
and in the natural fyflem ranging under the 13th or acr.fuc- 
ruLula. The calyx is divided into three, four, or five parts. 
There is no coro'la ; the drupe is beneath, and the nut three 
or eight-celled. There are (even fpecies; the puticofi, de- 
cunibens, herbacea, echinac.-., expar.fa, cryfinlliDa, and the 
j.iponioa. 


T ET R A G R A MM A TO N, 'rtrfayfttfjuaTt'i, a denomt- Aerregrars- 
nation given by the Greeks to the Hebrew name of God 
ntrv, “ yelsova” becaufe in the Hebrew it confills of four let- Jj. 

TETRAGYNLY, (Tirvapec, “ four,” and yti» “ a wo¬ 
man”) ; the name of an order, or fecondary divifion in 
the 4th, 5th, 6:h, 8th, and 13th eludes in the Sexual 
Syftem ; confuting of plants which, to the ciaffic charneler, 
whatever it is, add the circumftance ofhavTg- four ftyles or 
female organs. Herb-paris and grafs of Parnanus (urnifii 
examples. 

TETRANDRIA, (atrsiic; “four,” and “ a maa 
or hufband”) ; the name of the fourth clafs in Lir.r .its 
Sexual Syftem, confiding of plants wit]; hermaphrodite 
flowers, which have four (lamina or male organ -; that ..re c: 
equal length. In tills In Pc circumftance coiuiIs nu 1 
ditmrcnce,according to Linnets s, between the plants cr the 
clafs in queftion and thefe of the 14th clafs di.ye.a.mir, -a 
which the four (lamina are of unequal length, two of thorn 
being long, and two ftiort.—The orders of this numerous 
clafs are three, founded upon the number rf ftyles or female 
organs. Scabious, teazel, barren wort, ti c Harry plants of 
Ray, and the greater number of genera in this clafs, have 
one ftyle; dodder and hypecoum have two; holly and a 
few others have four. 

TETRAO, in ornithology ; a genus of birds belonging 
to the order of galling, and is thus characterized by Lin- 
nreus : There is a fpot near the eyes naked or papillofe, or 
covered, though m ire rarely, with feathers. Gmelin has 
enumerated about 66 fpecies. The genus tetrao compre¬ 
hended both the grous, partridge, and quail; but Dr Latham, 
with great judgment and propriety, has made two genera cf 
them, under the names of tetrao, comprehending the grous; 
aud perdix, comprehending the partridge and quail. Dr 
Latham thus ditlinguilhes the genus te'rao; The hill is like 
a crooked cone, with a naked icarlet (kin above each eye, 
and the feet feathered to the toes. The perdix he cka- 
ruefterizes by a bill convex, ftrong, and ftiort; the noftrils 
are covered above with a callous prominent rim ; the orbi's 
are papillofe ; the feet naked, and rac-ft of the fpecies are 
furnilhed with fpurs. He reckons 20 fpecies under the 
thao, and 48 under the f.erdix. As we highly approve of 
this new arrangement of Dr Latham, we are d* (pc.fed to 
io.low it; but-^3 a reierer.ee has been made from Perdix 
to this place, it is proper that we ftiould alfo give fome ac¬ 
count of that genus. 

I. Tetrao. Of this genus the following fpecies are 
found in Britain : 1. The uroga'lu or wood-coca:, inhabits 
woody and mountainous countries; in particular, forefts of 
pines, birch-trees, and junipers; feeding on the lops of the 
former and berries of the latter; the (lift eften iifteCh the 
fldh with fuch a tafte as to render it fcarcely eatable. In 
the fpring it calls the females to its haunts with a loud and 
(brill voice; and is at that time fo very inattentive to its 
fafciy, as t) be very eafily (hut. It (lands perched on a tree, 
and delcends to the females c n iheir fit ft appearance. They 
lay from 8 to 16 eggs ; eight at the fir ft, and n.cne as they 
advance in age. 

This bird is common to Scandinavia, Germany, France, 
and feveral parts of the Alps,—It is found in no cibur 
part of Great Brnain than the Highlands rf Scotland 
north of Inverness ; and is very rare even in thefe p.nits. 

It is there known by the name of c p.-r, a’-z'e, a. er-c/ii-zie, 
and in the old law-books cr.perka'iy ; the Lit liguitving g le 
herfe of the woods: this fpecies being, in comp.Eton efi 
others of the genus, nre-emhiently large. 

The length of tie mile is two Let nine inches: its 
weight fcmtftimes 14 pounds. Tne female L much left., 

the 



T E T [ 398 ] TE T 


the length being only 26 inches. The (exes differ alfo 
greatly in colours. The bill of the male is of a pale yel¬ 
low ; the head, neck, and back, are elegantly marked, (lender 
lines of grey and black running tranfverfely. The upper 
part of the bread is of a rich glofl'y green ; the red of the 
bread and the belly black, mixed with fome white feathers; 
the fides are marked like the neck; the coverts of the 
wings croffed with undulated lines of black and reddifli 
brown; the exterior webs of the greater quill-feathers are 
black : the tail confids of 18 feathers, the middle of which 
is the longed ; thefe are black, marked on each fide with a 
few white fpots. The legs are very drong, and covered 
with brown feathers; the edges of the toes are pectinated. 
—Of,the female, the bill is du(ky ; the throat red; the 
head, neck, and back, are marked with tranfverfe bars of 
red and black; the bread has fome white fpots on it, and 
the lower part is of a plain orange colour : the belly is bar¬ 
red with pale orange and black; the tips of the feathers 
are white. The tail is of a deep rud-colour barred with 
black, tipped with white, and confids of 16 •feathers. 

2. The tetrix, black grous, or black-cock, like the former 
fpecies, is fond of woody and mountainous fituaiions; 
feeding on bilberries and other mountain fruits, and in the 
winter on the tops of the heath. In the fummer they fre¬ 
quently defeend from the hills to feed on corn. They never 
pair: but in the fpring the male gets upon fome eminence, 
crows and claps his wings; on which lignal all the females 
within hearing refort to him. The hen lays feldom more 
than fix or feven eggs. When the female is obliged, during 
the time of incubation, to leave her eggs in qued of food, 
(he covers them up fo artfully with mofs or dry leaves, 
that it is very difficult to difeover them. On this occafion 
(he is extremely tame and tranquil, however wild and timo¬ 
rous at other times. She often keeps to her ned, though 
drangers attempt to drag her away. As foon as the 
young ones are hatched, they are feen running with extreme 
agility after the mother, though fometimes they are not 
entirely difemjaged from the (hell. The hen leads them 
forwards for 'the fird time into the woods, to (how them 
ant’s eggs and the wild mountain-berries, which, while 
young, are their only food. As they grow older their ap- 
petites grow dronger, and they then feed upon the tops of 
heather and the cones of the pine-tree. In this manner 
they foon come to perfection : they are hardy birds, their 
food lies every where before them, a»d it would feem that 
they fhould increafe in great abundance. But this is not 
the cafe ; their numbers are thinned by rapacious birds and 
beads of every kind, and dill more by their own falacious 
conteds_As fcoi\ as the hatching is over, which the fe¬ 

male performs in the manner of an hen, the whole brood 
follows the mother for about a month or two; at the end 
of which the young males entirely forfake her, and keep in 
great harmony together till the beginning of fpring. At 
this feafen they begin for the fird time to feel the amorous 
paffions ; and then adieu to all their former friendfhips! They 
beoin to confider each other as rivals; and the rage of con- 
cupifcence quite extinguiihes tne fpint of fociety. dhey 
fight each other like game-cocks; and at that time are fo 
inattentive to their own fafety, that it often happens that 
two or three of them are killed at a (liot. It is probable, 
that in thefe conteds the bird which comes off victorious 
takes poffeffion cf the female feraglio, as it is certain they 

have no faithful attachments. 

An old black cock is in length 22 inches, and weighs 
near four pounds. The bill is duffiy ; and the plumage of 
the whole body black, gloffed over the neck and rump with 
a finning blue. The coverts of the wings are of a duiky 


brown; the inner coverts white; the thighs and legs are 
covered with dark brown feathers; the toes refemble thofe 
of the former fpecies. The tail confids of 16 black feathers, 
and is much forked ; the exterior feathers bend greatly 
outwards, and their ends feem as if cut off.—The female 
weighs only two pounds; and its length is one foot fix 
inches. The head and neck are marked with alternate bars 
of dull red and black ; the bread with dufky black and 
white; but the lad predominates. The back, coverts of 
the wings, and tail, ^are of the fame colours as the neck, 
but the red is deeper. The tail is (lightly forked; it con¬ 
fids of 18 feathers variegated with red and black. The 
feathers under the tail are white, marked with a few bars of 
black and orange. This bird hatches its young late in the 
fummer. It lays from fix to eight eggs, of a dull yellowilh 
white colour, marked with numbers of very fmall ferruginous 
fpecks ; and towards the fmaller end with feme blotches of 
the fame hue. 

3. The fcoticus, red game, or moor-fowl, is peculiar to the 
Britifh iflands. The male weighs about 19 ounces; and is 
in length 15^ inches. The bill is black; the irides hazel- 
coloured. The throat is red. The plumage on the head 
and neck is of a light tawny red ; each feather is marked 
with feveral tranfveife bars of black. The back and fca- 
pular feathers are of a deeper red; and on the middle of each 
feather is a large black fpot; the bread and belly are of a dull 
purplifh brown, eroded with numerous narrow duiky lines; the 
quill-feathers are duiky ; the tail confifts of 16 feathers of an 
equal length, all of them (except the four middlemoil) are 
black, and the middle feathers are barred with red : the 
thighs are of a pale red, barred obfeurely with black ; the 
legs and feet clothed to the very claws with thick foft white 
feathers. The claws are whitiih, very broad and drong. 
The female weighs only 15 ounces.—The colours in general 
are duller than thofe of the male : the bread and belly are 
fpotted with white; and the tips of fome of the coverts of 
the wings are of the fame colour.—Thefe birds pair in the 
fpring, and lay from fix to ten eggs. The young brood 
follow the hen the whole fummer ; in the winter they join 
in flocks of 40 or 50, and became remarkably (hy and wild ; 
they always keep on the tops of the hills, are fcarce ever 
found on the fides, and never defeend into the valleys. 
Their food is the mountain-berries and tops of the heath. 

4. The lagopus, white game or ptarmigan, is 15 inches in 
length, and weighs 19 ounces. Its plumage is of a pale 
brown or a(h colour, elegantly eroded or mottled with fmall 
duiky fpots and minute bars ; the head and neck, with broad 
bars of black, rud colour, and white: the belly and wings 
are white, but the (hafts of the greater quill feathers black. 
In the male, the grey colour predominates, except on the head 
and neck, where there is a great mixture of red, with bars 
of white. The females and young birds have a great deal 
of rud-colour in them. The tail confids of 16 feathers; 
the two middle of which are afii-coloured, mottled with 
black, and tipped with white; the two next black, (lightly 
mat ked with white at their ends, the red wholly black ; the 
feathers incumbent on the tail are white, and almod entirely 
cover it. 

Ptarmigans are found in thefe kingdoms only on the 
fummits of the highed hills of the Highlands of Scotland, 
of the Hebrides, and Orkneys ; and a few dill inhabit the 
lofty hills near Kefwick in Cumberland as well as the 
mountains of Wales. They live amidd the recks, perching 
on the grey dones, the general colour of the drata in thofe 
exalted flotations. They are very filly birds; fo tame as 
to bear driving like poultry; and, if provoked to rife, take 
very flioxt flights, making a great circuit like pigeons. 

Like 
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Tetrao. L ; ke the grous they keep in fmall packs; but never, like Aon or fafety. Whenever therefore a clog or other fortni- JLiras. 
tliole biros, take lhelter in the heath, but beneath loole dable animal approaches their neft, the female ufes every 
hones. To the tafte they fcarce differ from a grous. means to draw him away. She keeps juft beloie him, pre- 

Tiieie birds are called by Pliny lagop't , their feet being tends to be incapable of flying, juft hops up, and then falls 
cloihed with feathers to the claws, as the hare’s are witn down before him, but never goes off lb far as t<< dilcourage 
fur: the nails are long, broad, and hollow. The firft cir- her purfuer. At length, when Ihe has drawn mm entirety 
cumllance guards them from the rigour of the winter; the away from her fecret treafure, ihe at once takes wing, and 
latter enables them to form a lodge under the fnow, where fairly leaves him to gaze after her in dtlpair. Alter the 
they lie in heaps to protect themfelves form the cold. The feet danger is over, and the dog withdrawn, ihe then calls her 
of the grous are clothed in the fame manner ; but thofe of young, who afl'emble at once ar her cry, and follow where 
the two firft fpecies here deferibed, which perch upon trees, fhe leads them. There are generally from to to 15 in a 
are naked, the legs only being feathered, not being in want covey; and, if unmolefted, they live from 15 to 17 years, 
of fuch a protection. There are feveral methods of taking them, as is well known 5 

II. Perdix, comprehends both the partridge and quail. that by which they are taken in a net with a fetting dog 
The common partridge is fo well known that a deferip- is the moft pleafant, as well as the moft fecure The dog, 
tion of it is unneceffary, and we have not room the deferibe as every body knows, is trained to this exercife by a long 
the f reign fpecies. We refer thofe who wifh complete in- courfe of education : by blows and carefles be is taught to 
formation to the accurate and valuable Syftem of Ornithology lie down at the word of command; a partridge is fiiown 
publilhed by Dr Latham. The fcientitic ornithologift will him and he is then ordered to lie down ; he is brought into 
And much fati.fadlion in his Index Ornitholgus, publiflied the field, and when the fportfman perceives where the covey 
in 3 vols 4to ; and he who wifhes to be acquainted with the lies, he orders his dog to crouch: at length the dog, from 
nature and difpofitions of birds, will read his Synopfn with habit, crouches wherever he approaches a covey ; and this 
plealure, publiflied in 7 vols 4to. is the fignal which the fportfman receives for unfolding anil 

The following general account of the partridge will fuf- covering the birds with his net. A covey thus caught is 
flee: “ Thefe birds (fays Willoughby) hold the piincipal fometimes fed in a place proper for their reception; buf 
place in the feafts and entertainments of princes; without they can never be thoroughly tamed like our domeftic pool- 
which their feafts are efteemed ignoble, vulgar, and of no try. See Partridge and Shooting. 

account. The Frenchmen do fo highly value, and are fo 2. The ccturnix, or common quail, is not above half the 
fond of the partridge, that if they be wanting, they utterly fize of the partidge. Toe feathers of the head are black, 
flight and defpife the belt fpread tables; as if there could edged with rufty brown ; the bread is of a pale yellowilh 
be no feaft without them.” But however this might be in red, fpotted with black; the feathers on the back are 
the times of our hiftorian, the partridge is now too common marked with lines of pale yellow and the legs are of a pale 
in France to be conlidered as a delicacy } and this, as well hue. Except in the colours thus deferibed, and the iize, it 
as every other Ample difh, is exploded for luxuries of a every way refembles a partridge in (hape, and, except that 
more compound invention. In England, where the part- it is a bird of palfage, it is like all others of the poultiy kind 
ridge is much fcarcer, and a great deal dearer , it is ftill a in its habits and nature. 

favourite delicacy at the tables of the rich; and the defire The quail ieems to fpread entirely throughout the old 
of keeping it to themfelves has induced them to make laws world, as well as the new ; is feen from the Cape of 
for its piefeivation, no way harmonifing with the general Good Hope quite to Iceland, and is laid to be found in 
lpiritof Englifh legiflation. Falkland Ifles; alfo in New Zealand, throughout ft.u!lia, 

The partridge Items to be a bird well known all over the Tartary, and China*; and in fliort is mentioned by fo many * See For- 
world, as it is found in every country and in every climate ; travellers, and in fo many places, that w e may almuft call it an fter’s Obf. 
as well inrbe hozen regions about the pole, as the torrid inhabitant of all. It is oblerved to lhift quarters according P* * 99 - 
tracks under the equator. It even feems to adapt itfelf to to the feafon, coming northward in fpring, and departing 
the nature of the climate where it refides. In Greenland fouth in autumn, and in vaft flocks, like other migra- 
the partridge, which is brown in fummer, as foon as the icy ting birds. Twice in a year it comes in fuch vaft quantities 
winter lets in, begin, to take a covering fuited to the feafon : into Capri, that the bilhop of the ifland draws the chief 
it is then clothed with a warm down beneatli ; and its out- part of his revenue from them; hence he is called the quail 
ward plumage affumes the colour of the fnow among which Bijhop. But this does not Hand alone ; alrnoft all the iflands Latham’ 
it feeks its food. Thus it is doubly fitted for the place, by in the Archipelago, on the oppofite coafts, are at times Synopfis, 
the warmth and the colour of its plumage ; the one to defend covered with thefe birds, and fome of them obtain a name vol. iv. 
it from the cold, the other to prevent its being noticed by the from this circumfiance. On the weft coaft of the kingdom 
enemy. Thofe of B trakonda, on the other hand, are longer of Naples, within thefpace of four or five miles, an hundred 
legged, much fwifter of foot, and choofe the higheft rocks thoufand have been taken in a day, which have been fold 
and piecipices to reflde in.—They all, however, agree in for eight livres per hundred to dealers who carry them for 
one character, of being immoderately addiifted to venery ; fale to Rome. Great quantities alfo fometiines alight in 
and, as fome writers aflirin, often to an unnatural degree, fpring on the coafts of Provence, eipecially in the diocefe 
It is certain, the male will purine the hen even to her neft ; of the bilhop of Frejus, which is near the fea, and appear, 
and will break her eggs rather than not indulge his inch- at their firft landing, fo much fatigued that they are often 
nations. Though the young ones have kept together in taken by the hand. Thefe circumftances then leave not a 
flocks during the winter when they begin to pair in fpring doubt of their being the fame kind of birds which the 
their fcciety difperfes ; and combats, very teriible with re- divine hand of providence thought right to direft in fuch 
fp’eiit to each other, enfue. Their manners in other circum- quantities as to cover the camp of the murmuring Ifraelites. 
fiances reiemble all thofe of poultry in general; but their “ In the autumn, great quantities are frequently imported 
cunning and inflindt feem fuperior to thofe of the larger into England from France for the tabic ; which we have fte. 
kinds. Perhaps, as they live in the very neighbourhood of quently feen (fays Dr Latham) on their palfage to London by 
thtir enemies, they have moie frequent occafion to put their the ftage-coaci.es, about an hundred in a large i'quare box, 
little arts m practice, and learn by habit the means of eva* divided into five or fix partitions one above another, juft high 

enough 
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TLtr,» enough to admit of the quails (landing upright; thefe boxes is pretty well built, and the inhabitants are about 15,000 in 
Tctuan , ve " ires 011 the fore P arC > anti each partition furmftied with number, who call themfelves Andalujmm, and almoft all fpeak 
W a trough for food ; and I have been told, fays our Spafiifti; but they are great pirates. Some fay there are 

author, they may be conveyed thus to great diftances with- 30,000 Moorifti inhabitants, and eooo Tews. W. Long, 
out difficulty.” 5. 26. N. Lat. 35. 27. " ’ 

In Scotland they may be faid not to be plenty at anytime. TEUCRIUM, germand-er, in botany; A genus of 
They breed there and the major part migrate Couth ir. plants belonging to the clafs of didynamia , and order of 
autumn ; the reft only drift their quarters, as they have gymnojpermia; and in the mtural fj ftem ranging under the 
been met with on the coafts of Effex, and in Hampftiire, in 42d order, Ferticillatg, The corolla has no upper lip, is 
the winter-feafon, retiring thither in Odober. divided into two parts beyond the bafe, and is divaricated 

It feeds like the partridge, and like that bird makes no where the (lamina iffue out. There are 30 fpecies ; of which 
neft, except a few dry leaves or (talks fcraped together may the fcorodonia, fcordium, and chamsedrys, are natives of 
be called io, and fometimes an hollow on the bare ground Great Britain. 

fuffices. In this the female lays her eggs to the number of 1. Tlie fcorodonia, wood-fage, or germander, is diftin- 
fix offeven, of a whitifli colour, marked with irregular ruft- guiffied by leaves which are heart-fliaped (irrated, and pe- 
coloured fpots : the young follow the mother as foon as tiolated ; by racemi, which are lateral and ranged in one 
hatched, like young partridges. They have but one brood" row; and by an ereded ftem. The dowers are draw coloured, 
in a year. and the filaments red. The plant has a bitter tafte, and 

Quail-fighting was a favourite amufement among the fmells like hops with a little mixture of garlic. It is ufed 
Athenians. They abftained from the fleffi of this bird, in brewing in the ifle of Jerfev inftead of hops. 2. The 
deeming it unwholefome, as fuppoling that it fed upon the fcordium, or common water-germander, hath creeping per- 
■white hellebore; but they reared great numbers of them ennial roots, fending up many fquare, procumbent, or trail- 
for the pleai’ure of feeing them fight; and flaked fums ing, ftalks, branching diffufely ; oblong, indented, ferratec^ 
of money, as we do with regard to cocks, upon the fuccefs clofe-fitdng, oppofite leaves; and fmall reddilh flowers, ge- 
of the combat. Faftiion, however, has at prefent changed nerally two together, from the fides of the ftalks and branches, 
with regard to this bird : we take no pleafure in its courage, in July and Auguft. This plant was formerly confidered 
but its flefh is confidered as a very great delicacy.—Quails as medicinal, but has now fallen into difufe. It grows na- 
are eafily caught by a call: the fowler early in the morning turally in marfliy places, in the ifle of Ely and other parts 
having fpread his net, hides himfelf under it among the of England, and moft parts of Europe ; and is fometimes ad- 
corn ; he then imitates the voice of the female with his quail- mitted into gardens, in moift places, for variety and as a me- 
pipe, which the cock hearing, approaches with the utmoft dical plant. 3. The cbamxirys, or fmaller creeping ger- 
affiduity ; when he has got under the net, the fowler then mander, hath fibrous, very creeping, fpreading roots; many 
difcovers himfelf, and terrifies the quail, who attempting four-cornered, very branchy, trailing ftalks, near a foot long; 
to get away, entangles himfelf the more in the net, and is oval, cuneiform, cut, crenated leaves on fhort footftalks; 
taken. and reddfth flowers, growing almoft in a verticillu 1 , or whorls, 

TETRODON, in ichthyology ; a genus of fifties arran- round the flalk, three on each peduncle ; appearing in Jur e 
ged by Linnaeus under the clafs of amphibia , and order of -and July. 

nantes ; but placed by Gmelin under the clafs of pifces, and TEUTHIS, in ichthyology, a genus of fifties belonging 
order of brancbiofugi. The jaws are bony, ftretched out, to the order of abdom'males. The^head is fomewhat trun- 
an.i cloven at the point; the aperture of the gills is linear ; cated on the forepart; the branchil membrane has five rays ; 
the body is muricated beneath, and there are no ventral fins, the teeth equal, rigid near each other, forming a regular 
There are 13 fpecies; of which the moft remakable is the feries. There are two fpecies, the hepatus and java. ° 
lineatus, called by Mr Haflelquift fahaka, which is the Egyp-' TEUTONES, or Teutoni, (anc. geog.) a people al- 
tian and Arabic name. It has of late been found in the ways by hiftorians joined with the Cimbri; both featcd 
Nile about Cairo, but was never known in former times, according to Mela, beyond the Elbe, on the Sinus Codanus* 
It is faid to grow to a prodigious free. When juft caught, or Baltic ; and there, it is fuppofed, lay the country of the 
it pricks the (kin if it is taken in the bare hands, and pro- Teutones, now Ditmarjh; diverfity of dialeds producin'- 
duces (mail pnllules in the fame manner as nettles. The the different terms Tnet. Tut, Dit, Tid, and Thod which 
fie In is poifonous. Mr Border confirms the account of the in the ancient German language fignified people. Of thefe 
poifonous nature of a fpecies of tetrodon, in his account of Teutenes, Vugil is to be underftood in the epithet Teutoni- 
New Caledonia. cus, an appellation which more lately came to the applied to 

TETRARCH, a prince who holds and governs a fourth the Germans in general, and later ftill the appellation Jf. 
part of a kingdom. Such originally was the import of the lemanni. 

title t. tranh} but it was afterwards applied to any petty The Teutones, in conjundlon with the Cimbri and Am- 
king or (bvereign; aird became fynonymous with eihnarcb, brones made war on the Romans, and marched towards 
as appears from the following confiderations: 1. That Pliny Italy in the year ioi B. C. We are told that the Teu- 
ri ikes mention of fix teirarchies within the city of Deca- tones alone were fo numerous, that they were fix whole 
polis. 2. That Herod’s kingdom was only divided into days without intermiffion in palling by the Roman camp, 
three parts, which yet were called tetrarchies, and the fo- In Tranfalpine Gaul they engaged the Roman conful Ma- 
' ver> i 0 us thereof, Luke iii. 1. tetrarchs. 3. Jofephus tells us, rius ; but'were defeated with "incredible (1 1 Lighter ; 100,oco 

Jofephus’s that, after the battle of Philippi, Antony, going into Sy- of them, according to the lowed calculations, being k’nhd 
•Antiq B. ria, conftituted Herod tetrarch ; and on medals the fame on the (pot. According to others, the number of thole 
xiv. c. 23. Herod is called eihnarcb. killed and taken prilhners amounted 11 290,000. The in- 

TETRASTYLE, in the-ancient architedure, a build- habitants of the neighbouring country made fences for vbe¬ 
ing, and particularly a temple, with four columns in its yards of their bones. Their king Teuto .cchus faid to be 
front. . a monftrous giant, was taken prifoner and carried to Rome. 

TETUAN, an ancient and pleafant town of Africa, in See the article Giant. 
the kingdom of Fez, and in the province of Kaisatsu It TEUTONIC, fomething belonging to the Teutones. 
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Teutonic The Teutonic language is fuppofed to have been the lan- 
II gnage of the ancient Germans, and hence is reckoned 
■ amongft the mother-tongues. See Philology, n° 219. 

Teutonic Order, an order of military knights, eftablifhed 
towards the dole of the twehth century, on the following 
occafion.—When the emperor Barbaroffa engaged in a cru- 
fade for the recovery of the Holy Land out of the hands 
of Saladin, he was followed by great numbers of German 
volunteers, who from various motives enlifted under his ban¬ 
ners. After the death of Barbaroffa, the Germans, who 
had fignalized themfelves before Acre or Ptolemais, refolved 
to choofe another leader; and atlaft fixed their choice upon 
Frederic duke of Suabia, fecond fon to the emperor, and 
Henry duke of Brabant. Under thefe generals they be¬ 
haved with fo much bravery, that Henry king of Jerufalem, 
the patriarch, and feveral other princes, determined to re¬ 
ward their valour by inftituting an order of knighthood in 
their favour. This was accordingly done ; and our new 
knights had at fir ft the title of the knights of St. George; 
afterwards it was thought proper to put them under the 
tutelage of the Virgin Mary, to whom there was already 
an hofpital dedicated on Mount Zion, for the relief of Ger¬ 
man pilgrims. From this time they were called EqTi'es 
Marian:, or knights of St Mary. Laws, regulations, and 
ftatutes, were drawn up for them by the Chriftian kings in Sy¬ 
ria and the patriarch; and among other obligations it was re¬ 
quired, that every perfon admitted to the privileges of the or¬ 
der fhould be of noble parentage; that the order faould defend 
the Chriftian religion and the Holy Land; that they fhould 
exercife hofpitality towards the Chriftians in general, but par¬ 
ticularly thofe of their own country; and that they lhoul'd with 
all their power endeavour to propagate and extend the Chri¬ 
ftian faith and the religion of Jesus. In the year 1190, hav¬ 
ing become rich by donations from the fuperftitious, they 
eledled their fxrft grandmafter, Henry Walpot,a German,who 
had diftinguifhed himfelf by his zeal and valour; and their 
choice was confirmed by the emperor. The following year, 
Pope Celeftinelll. confirmed their privileges already granted, 
giving them the title of the Teutonic knights of the hofpital of St 
Mary the Virgin. By the conditions of this bull, they vowed 
perpetual continence, obedience, and. poverty ; obligations 
which it may well be imagined were not veiy ftritftly kept. 
See Poland, n° 59, 61, 67—69. and Prussia, n° 3, 4. 

TEWKESBURY, a town in Gloucefterlhire, fotmerly 
noted for its monaftery. It is now a large handfome cor¬ 
poration, containing about 500 houfes, with a magnificent 
church. It is feated at the confluence of the rivers Severn 
and Avon, has a cotton manufactory, and fends two mem¬ 
bers to parliament. W. Long. 2. 13. N. Lat. 52.0. 

TEXEL, a town of the United Provinces, in north 
Holland, feated at the mouth of the Zuyder-Zee, with a 
good harbour, and a ftrong fort. Tt is feated in a f; uitful 
ifland, known all over the world by the great number of 
{hips that pafs this way every day from all parts ; it is about 
fix miles long, and five broad, lying a little northward to 
Nugent's the continent of Holland, between which and the ifland is 
Grand one t.f the principal paffages out,of the Zuyder-Zee into 
T°ur. , the ocean. It is defended from the feaby find-hills and 

vo ^''• ftrong banks. Moft of the foil is applied to feed fiieep, of 

which they have great flocks; and the cheefe made of their 
milk is laid to vie with the Parmefan. This ifland con¬ 
tains feveral fair villages, and a town on the eaft fide, called 
Burch, Itrongly fortified andgarrifoned, and inhabited chiefly 
by fifhermen. N. Lat. 53. 8. E. Long. 4. 51. 

TEXT, a relative term, contradiflinguilhed to glofs or 
commentary, and figniiying an original difeourfe exclufive 
of any note or interpretation. This word is particularly 
Vol. XVIII. Part II. 


ufed for a certain paffage of feripture, chofen by a preacher Texture 

to be the fubjeft of his iermon. Tlilia 

TEXTURE, properly denotes the arrangement and co- 
hefion of feveral flendcr bodies or threads interwoven or en¬ 
tangled among each other, as in the webs oi fpiders, or in 
the cloths, fluffs, &c. 

Texture is alfo ufed in fpeakingof any union or confti- 
tuent particles of a concrete body, whether by weaving, 
hooking, knitting, tying, chaining, indenting, intruding, 
comprefling, attra&ing, or any other way. In which fenfe 
we fity, a clofe compadl texture, a lax porous texture, a 
regular or irregular texture, See. 

TEWIT, in ornithology. See Tringa. 

THABOR. See Tabor. 

THALES, a celebrated Greek philofopher, and the fird 
of the feven wife men of Greece, was born at Miletus 
about 640 B. C. In order to improve himfelf in the know¬ 
ledge of the fciences, he travelled into Egypt, vhere he 
difeourfed with the priefts and other learned men. Some 
fay that he married ; but others obferve, that he eluded 
the folicitations of his mother on this head, by telling her, 
when he was young, that it was too foon ; and afterwards, 
that it was too late. Thales acquired great reputation by 
his wifdom and learning : he -a as the firft among the Greeks 
who foretold eclipfes of the fun, and made extraordinary 
ciifcoveries in aftronomy. Thales was the author of the 
Ionian fe<ft of philolbphers, who were thus called from his 
beigg born at Miletus, a city of Ionia. He maintained 
that water was the principle of which all the bodies in the 
univerfe are compofed ; that the world w'as the work of 
God ; and that God fees the moft fecret thoughts in the 
heart of man. Hefaid, “ That the moft difficult thing in 
the world is to know ourfelves; the moft eafy to advife 
others ; and the moft fweet to accomplifh our defires. That, 
in order to live well, we ought to abftain from what we 
find fault with in others. That the bodily felicity confifts in 
health, and that of the mind in knowledge. That the 
moft ancient of beings is God, becaufe he is uncreated : 
that nothing is more beautiful than the world, becaufe it 
is the work of God ; nothing more extenfive than fpace, 
quicker than fpirit, ftronger thanneceffity, wiferthan time.” 

It was alfo one of his fentences, “ That we ought never 
to fay that to any one that may be turned to our prejudice ; 
and that we fhould live with our friends as with perfons 
that may become our enemies.” He thanked God for 
three things ; that he was born of the human, not of the 
brute fpecies ; a man, and not a woman ; a Greek, and not 
a barbarian. None of the ancient philofophers ever applied 
themfelves more earneftly to the ftudy of aftronomy than 
Thales, Diogenes Laertius reports, that leaving his lodg¬ 
ing with an old woman to contemplate the ftars, he fell 
into a ditch ; on which the good woman cried, “ How 
canft thou know what is doing in the heavens, when thou 
canft not perceive what is at thy feet ?” He went to fee 
Creefus, who was marching with a powerfularmy into Cap¬ 
padocia, and enabled him to pafs the river Halys without 
making a bridge. Thales died foon after, at about 90 
years of age. Fie compofed feveral treatifes in verfe, on 
meteors, the equinoxes, &c. but they are all loft, 

THALIA, in Pagan mythology, one of the nine mufes. 

She prefided over Comedy ; and is reprefented crowned with 
a garland of ivy, holding a mafk in her hand, and wearing 
bufkins on her feet. 

Thalia, in botany : A genus, of plants belonging to the 
clafs of monandria, and order of monogynia ; and in the na¬ 
tural fyftemranging under the 8th order, Scitamir.ce. The 
corolla is pentapetaious and undulated ; and the drape has a 
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Thalic- bilocular kernels. There is only one fpecies, the genicu- 

t trum. l ata . 

^Thame^ THALICTRUM, meadow rue, in botany : A genus 
of plants belonging to the clafs of po’yandria, and order of 
polygynia; and in the natural fyftem ranging under the 26th 
order, Multipliqua. There is no calyx ; the petals are four 
or five in number, and the feeds are naked and without a 
tail. There are 15 fpecies; three of which are indigenous, 
the flavum, minus, and alpinum. 

1. The Jlavum, or common meadow-rue, has a leafy fur¬ 
rowed ftalk, and a manifold ereft panicle. It has commonly 
24 ftamina, and from 10 to 16 piftils. The root and leaves 
of this plant dye a yellow colour, and cattle are fond of it- 
It grows on the banks of fome rivers : It is found at North 
Queen’s ferry, Fifefliire. 2. The minus, or fmall meadow- 
rue, has fexpartite leaves, and bending flowers. The ftalk 
is ftriated, and about a foot high ; the leaves are lax and 
divaricated, having rigid footftalks ; they are fmooth and 
glaucous, and their lobes generally trifid ; the panicle is 
branched and open, and the flowers nod: the petals are pale 
green, tinged with red; the ftamina are from 15 to 20; 
the feeds deeply ftriated, and from two to feven in number. 
Thisplant is frequent in fandy foils and mountainous paftures. 
3. The alpinum, or alpine meadow-rue, has a very Ample 
ftalk, and almoft naked; and a racemus Ample and terminal. 
It is a pretty little plant, about a finger’s-length in height; 
the leaves all rife-from the root, the ftalk being naked and 
branched ; the flowers nod, and have 4 petals, 12 ftamina, 
and 8 piftils. It is frequent on the Aides of rivulets in the 
highland mountains and other places. 

THAMES, the fineft river in Great Britain, which takes 
its rife from a copious fpring, called Thames Head, two 
miles fouth-weft of Cirencefter in Gloucefterftiire: It has 
been erroneou-fly faid, that its name is Ills till it arrives at 
Dorchefter, 15 miles below Oxford, when, being joined by 
the Thame or Tame, it afluraes the name of the Thames, 
■which, it has been obferved, is formed from a combination 
of the words Thame and Ifis. What was the origin of this 
vulgar error, cannot now be traced. Poetical fiftion, how¬ 
ever, has perpetuated this error, and invefted it with a kind 
ofclaffical fanftity. “It plainly appears (fays Camden), 
that the river was always called Thames or Terns, before it 
came near the Thame ; and in feveral ancient charters 
granted to the abbey of Malmfbury, as well as that of Enf- 
. , ham, and in the old deeds relating to Cricklade, it is never 

Gazettes confidered under any other name than that of Thames." 

He likewife fays, that it occurs nowhere under the name 
of Ifis. All the hiftorians who mention the incurfions of 
Ethelwold into Wiltlhire in the year 905, or of Canute in 
1016, concur likewife in the fame opinion, by declaring, 
that they paffed over the Thames at Cricklade in Wiltlhire. 
It is not probable, moreover, that d hames Head, an appel¬ 
lation by which thefource has ufually been diftinguilhed, 
fhould give rife to a river of the name of Ifis ; which river, 
after having run half its courfe, fhould reaffume the name of 
Thames, the appellation of its paren t fpring. About a mile 
below the fource of the river is the firft corn-mill, which is 
called Kemble Mill. Here the river may properly be faid 
to form a conftant current ; which, though not more than 
nine feet wide in the fummer, yet in the winter becomes 
fuch a torrent as to overflow the meadows for many miles 
around. But, in the fummer, the Thames Head is fo dry, 
as to appear nothing but a large dell, interfperfed with ftones 
and weeds. From Somerford the ftream winds to Cricklade, 
where it unites with many other rivulets. Approaching 
Kemsford, it again enters its native country, dividing itfrom 
Berkfhire at Inglefham. It widens confiderably in its way 
to Lechlade ; and being there joined by the Lech and Coin, 


at the diftance of 138 miles from London, it becomes navi- Thames, 
gable for veflels of 90 tons. At Enlham, in its courfe 
north-eaft, to Oxford, is the firft bridge of ftone; a 
handfome one, of three arches, built by the earl of Abing¬ 
don. Pafflng by the ruins of Godftow nunnery, where the 
celebrated Fair Rofamond was interred, the river reaches 
Oxford, in whofe academic groves its poetical name of Ifis 
has been fo often invoked. Being there joined by the 
Charwell, it proceeds fouth-eaft to Abingdon, and thence 
to Dorchefter, where it receives the Tame. Continuing its 
courfe fouth-eaft by Wallingford to Reading, and forming a 
boundary to the counties of Berks, Bucks, Surry, Middlefex, 

Effex, and Kent, it walhes the towns of Henley, Marlow, 
Maidenhead, Windfor, Eton, Egham, Staines, Laleham, 
Chertfey, Weybridge, Shepperton, Walton, Sunbury, Eaft 
and Weft Moulfey, Hampton, Thames Ditton, Kingfton, 
Teddington, Twickenham, Richmond, Ifleworth, Brent¬ 
ford, Kew, Mortlake, Barnes, Chifwick, Hammerfmith, 

Putney, Fulham, Wandfworth, ‘Batterfea, Chelfea, and 
Lambeth. Then, on the north bank of the river, are Weft- 
minfter and London, and, on the oppofite fide, Southwark ; 
forming together one continued city, extending to Lime- 
houfe and Deptford ; and hence the river proceeds to Green¬ 
wich, Erith, Greenhithe, Gray’s Thurrock, Gravefend, and 
Leigh, into the ocean. It receives in its courfe from Dor¬ 
chefter* the rivers Kennet, Loddon, Coin, Wey, Mole, 

Wandle, Lea, Roding, Darent, and Medway. Thejurif- 
diftion of the lord mayor of London over the Thames ex¬ 
tends from Coin Ditch, a little to the weft of Staines, to 
Yendal or Yenleet to the eaft, including part of the rivers 
Medway and Lea; and he has a deputy, named the water- 
bailiff, who is to fearch for and punifb all offenders againft 
the laws for the prefervation of the river and its fifti. Eight 
times a year the lord mayor and aldermen hold courts 
of confervance for the four counties of Surry, Middlefex, 

Effex, and Kent. Though the Thames is faid to be 
navigable 138 miles above the bridge, yet there are fo 
many fiats, that in fummer the navigation weftward would 
be intirely flopped, when the fprings are low, were it 
not for a number of locks. But thefe are attended with 
confiderable expence ; forabarge from Lechlade to Losdon 
pays for palling through them 13I. 15s. 6d. and from Ox¬ 
ford to London 12I. 18s. This charge, however, is in fum¬ 
mer only, wheri the water is low; and there is no lock from 
London Bridge to Bolter’s Lock; that is, for 51-^ miles 
above the bi idge. ' The plan of new cuts has been adopted, 
in fome places, to fhorten and facilitate the navigation. There 
is one near Lechlade, which runs nearly parallel to the old 
river, and contiguous to St John’s Bridge ; and there is 
another a mile from Abingdon, which has rendered the 
old ftream toward Culham Bridge ufelefs. But a much 
more important undertaking has lately been accompliflied ; 
namely, the junftion of this river with the Severn. A canal 
had been made, by virtue of an aft of parliament in 1730,. 
from the Severn to- Wall Bridge, near Stroud. A new 
canal now afeends by Stroud, through the vale of Chalford, 
to the height of 343 feet, by means of 28 locks, and thence 
to the entrance of a tunnel near Sapperton, a diftance of 
near eight miles. The canal is 42 feet in width at top and 
30 at the bottom. The tunnel (which is extended under 
Sapperton Hill, and under that part of earl Bathurft’s 
grounds called Haley Wood, making a diftance of two miles 
and three furlongs) is near 15 feet in width, andean na¬ 
vigate barges of 70 tons. The canal defeending hence 134 
feet, by 14 locks, joins the Thames at Lechlade, a diftance 
of above 20 miles. In the courfe of this vaft undertaking, 
the canal, from the Severn at Froomlade to Ingleftiam, 
where it joins the Thames, isadiftance of more than 30 miles. 

The 
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Thames, The expence of it exceeded the fum of 2c>o,oool. of which 

7 ^^, 3000I. are faid to have been expended in gunpowder alone, 
ufed for the blowing up of the rock. This new canal was 
completed in 1789, in lefs than feven years from its com¬ 
mencement. A communication, not only with the Trent, 
but with the Merfey, has likevvife been effefted by a canal 
from Oxford to Coventry; and an aft of parliament has 
palled to extend another canal from this, at Braunfton, to 
the Thames at Brentford. This is to be called The Grand 
Junction Canal. On the extenfive advantages refulting 
from thefe navigable communications from the metropolis 
with the ports of Briftol, Liverpool, Hull, &c. and the 
principal manufafturing towns in the inland parts of the 
kingdom, it is needlefs to expatiate. The tide flows up the 
Thames as high as Richmond, which, following the wind¬ 
ing of the river, is 70 miles from the ocean; a greater 
diftance than the tide is carried by any other river in 
Europe. The water is efteemed extremely wholefome, and 
fit for ufe in very long voyages, during which it will work 
itfelf perfeftly fine. 

Thames is alfo the name of a river in the Hate of Con- 
nefticut in America. See the article Connecticut. 

THANE, or Thanus, a name given to the nobility in 
Britain before the time of William the Conqueror. It (ig- 
nifies a minifter or honourable retainer, froth the verb thenian 
“ to minifter.” There were feveral degrees of nobility 
among the Anglo-Saxons ; but thofe mod commonly men¬ 
tioned are the king’s thanes and the alderman’s thanes. 
The king’s thanes feem to have been of three different de¬ 
grees, according to their different degrees of wealth or fa¬ 
vour at court. The alderman’s thanes feem to have been 
of the loweft degree of nobility, and next to them thofe who 
were promoted to that dignity from their advancement in 
the church, from their valour, fuccefs in agriculture or com¬ 
merce : for if a ceorl or farmer applied to learning and 
attained to priefts orders, if he acquitted himfelf fo well as to 
obtain from a nobleman five hythes of land, or a gilt fword, 
helmet, and breaft-plate, the reward of his valour; or if by 
his induftry he had acquired the property of five hythes of 
land ; or if he applied to trade, and made three voyages be¬ 
yond fea in a fhip of his own, and a cargo belonging to 
himfelf—he was denominated a thane. 

The thanes, who were the only nobility among the Anglo- 
Saxons, were a very numerous body of men, comprehending 
all the confiderable landholders in England, and filling up 
thatfpace in fociety between the ceorls or yeomanry on the 
one hand, and the royal family on the other; which is now 
occupied both by the nobility and gentry. In times of 
war, they conftituted the flower of their armies, and in times 
of peace they fwelled the trains of their kings, and added 
greatly to the fplendour of their courts, efpecially at the 
three great feftivals of Cbriftmas, Eafter, and Whitfuntide. 

Henry’s F rom this body all the chief officers, both civil and mili- 
Creat^Bri tat 7 > as aldermen, greeves, earls, heretogens, &c. < were 
win. vol. ii. taken ; and to obtain l'ome of thefe offices was the great 
objeft of their ambition. Before they obtained an office, 
their lands were their only fupport; and they lived in great¬ 
er or lefs affluence, according to the extent of their eftates. 
Thefe they divided into two parts; one of which they call¬ 
ed their inlands , and the other their outlands. Their in¬ 
lands they kept in their own immediate poffelfion, and cul¬ 
tivated them by the hands of their flaves and villains, in 
order to raife provifions for their families; their outlands 
they granted to ceorls or farmers, either for one year, or 
for a term of years ; for which they received a certain fti- 
pulated proportion of their produce annually. Thefe cuf- 
k oms had long prevailed among their anceftors in Ger¬ 


many, and were adhered to by their pofterity in England till Thanet 
the conqueft. _ II 

The thanes were under no obligations on account of their 
lands, except the three following, which were indifpenfably 
neceflary to the defence and improvement of their country: 

To attend the king with their followers in military expedi¬ 
tions, to aflift in building and defending the royal caftles, 
and in keeping the bridges and highways in proper repair. 

To thefe obligations all proprietors of land (even the 
churchmen for a long time not excepted) were fubjefted ; 
and thefe fervices were confidered as due to their country, 
rather than to the perfons of their kings ; and were agreed 
to by all as being neceflary to their own prefervaticn and 
conveniency. 

This title of thane was aboliftied in England at the con¬ 
queft, upon the introduftion of the feudal fyftem by Wil¬ 
liam. The titles of earl and baron were about the fame 
period introduced into Scotland by Malcom Canmore, and 
the title of thane fell into difufe. 

THANET, an ifland of the county of Kent, furrounded 
by the fea except on the north-eaft fide, where it is bound¬ 
ed by the branches of the river Stour, now inconfiderable to 
what they were formerly. It contains feveral villages, and 
the fea-port towns of Margate and Ramfgate, and has the 
title of an earldom. It is celebrated for being the fpot 
through which arts, fciences, and divine knowledge, came 
into this happy ifle. The Britons called it Richhormtgh , 
from its vicinity to the city of that name, now only a venera¬ 
ble ruin ; but the Saxons cabled it Thanet, from fire, hav¬ 
ing fo many beacons erefted on it. It is in the north-eaft, 
part of the country, lies open to the fea on the north and eaft, 
with the river Wantfum on the weft and fouth, is about 10 
miles long from the North Foreland to Sarre-Bridge, and , 

about 8 broad from Weftgate to Sandwich-Ferry. The 
north part of it is all arable, except fome barren land, that Gazetteer.* 
is fown with faintfoin, which produces a load and fome- 
times two loads of hay upon an acre; by which means, the 
land that otherwife is not worth half-a crown an acre, 
yields 30s. or 40s. The fouth and weft parts of the ifland 
are moft of them marlh or pafture lands. The foil is gene¬ 
rally very fertile, efpecially in the belt of barley, and other 
fortsof grain, of which it is computed about 20,000 quarters 
are fent hence to London in a year, befides what is fold to 
other places. The alga marina, or fea-ore, as they call it, 
is their chief manure. This they dry on the Ihore, and 
burn, in order to make kelp, which the potters ufe in 
glazing their ware. But the fmell of the rotten ore upon 
the foil, and the fmoke of it when burning, is very noifome. 

The gentlemen’s families are for the moft part gone from 
this part of the country, having fold their eftates; fo that 
their manfion feats are converted into farm-houfes; but then, 
on the other hand, many of the yeomen and farmers have 
good eftates, on which they live very genteelly. In this 
ifland are ten parifhes, but feven parifh-churches, and one 
chapel. 

THAPSIA, the deadly carrot, in botany ; A genus 
of plants belonging to the clafs of penlandria, and order of 
digynia; and in the natural fyftem ranging under the 45th 
order, umbellate. The fruit is oblong and girt with a mem¬ 
brane. There are five fpecies ; the villofa, feetida, afclepium, 
garganica, and trifoliata. The roots of the feetida were 
formerly ordered in medicine, but are now intirely difufed; 
a fmall dofe operating with extreme violence both upwards 
and downwards. 

THAWING, the refolutionof ice into itsformerfluid ftate 
by the warmth of the air. See Congelation and Frost. 

THEA, in botany. See Tea. 
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THEATINES, a religious order in the Romifh church, 
fo called from their principal founder John Peter Caraffa, 
then bifliop of Theate, or Chieti, in the kingdom of Naples, 
and afterwards pope, under the name of Paul IV. The 
names of the other founders were Gaetan, Boniface, and 
Configlieri. Thefe four pious men defiring to reform the 
ecclefiaftical ftate, laid the foundation of an orde;; of regular 
clerks at Rome in the year 1524, Pope Clement VII. ap¬ 
proved the inftitution, and permitted the brethren to make 
the three religious vows, to eledt a fuperior every three 
years, and to draw up ftatutes for the regulation of the 
order. They firft endeavoured, by their example, to revive 
among the clergy the poverty of the apoftles and firft dif- 
ciples of our Saviour, and were the firft who affirmed the 
title of regu'ar clerks. 

THEATRE, a place in which fhows or dramatic repre- 
fentations are exhibited. 

For the origin of the dramatic art we always turn our 
eyes to Greece, the nurfery of the arts and fciences. It may 
indeed have been known among more ancient nations, but 
no records remain fufficient to fupport this opinion. The 
different ftates of Greece afferted their claim to the honour 
of having given it birth, but the account of the Athenians 
is moft generally received. It derived its origin from the 
hymns which were fung in the feftivals of Bacchus in ho¬ 
nour of that deity. While thefe refounded in the ears of the 
multitude, choruies of Bacchants and Fauns, ranged round 
certain obfeene images which they carried in triumphal 
proceffion, chanted lafeivious fongs, and fometimes facrificed 
individuals to public ridicule. 

This was the pradtice in the cities ; but a ftill greater 
licentioufnefs reigned in the worfnip paid to the fame divi¬ 
nity by the inhabitants of the country, and efpecially at the 
Anachar- feafon when they gathered the fruits of his beneficence, 
ffis’s Tra- Vintagers, befmeared with wine-lees, and intoxicated with 
vels, vol.i. j 0 y anc [ the juice of the grape, rode forth in their carts and 
attacked each other on the road with grofs farcafms, reveng¬ 
ing themfelves on their neighbours with ridicule, and on the 
rich by publiftting their injuftice. 

Among the poets who fiourifhed at that time, fome ce¬ 
lebrated the great adtionsand adventures of gods and heroes, 
and others attacked with afperity the vices and abfurdities 
of individuals. The former took Hunter for their model, 
and fupported themfelves by his example, of which they 
made an improper ufe. Homer, the moft tragic of poets, 
the model of all who have fucceeded him, had in the Iliad 
and the Odyffey brought to perfeflion the heroic poem, and 
in his Margites had employed pleafantry- But as the charm 
of his works depends in a great meafure on the pafiions and 
motion with which he knew to animate them, the poets who 
came after him endeavoured to introduce into theirs an adiion 
which might excite .emotion or mirth in the fpeftators : 
fome even attempted to produce both, and ventured certain 
rude effays, which have fince been ftyled indifferently either 
tragedies or comedies, becaufe they unite the charadters of 
thofe two dramas. The authors of thefe, fketches have been 
difting'iifhed by no difeovery ; they only form in the hiftory 
of the art a fucceftionof names which it would be ufelefs to 

recal to light. 1 

The neceffity and power of .theatrical intereft was aiready 
known. The hymns in honour, of Bacchus, while they de- 
feribed his rapid progrefs and fplendid conquefts, became 
imitative j. and in the contefts of the Pythian games,, the 


players on rite flute who entered into competition were en¬ 
joined by an exprefs law to reprefent fucceffively the circum- 
ftances that had preceded, accompanied, and followed the 
vidlory of Apollo over Python. 

Some years after this regulation, Sufarion and Thefpis, 
both born in a fmall borough of Attica, named Icaria, ap¬ 
peared each at the head of a company of adtors, the one on 
a kind of ftage, the other in a cart (a). The former at¬ 
tacked the vices and abfurdities of his time; and the latter 
treated more noble fubjedts, which he took from hiftory. 

The comedies of Sufarion were in the fame tafte with thofe 
indecent and fatirical farces which were afterwards perform¬ 
ed in fome of the cities of Greece. They were long the 
favourite entertainment of the country people. Athens did 
not adopt this fpecies of exhibition until after it was brought 
to perfedtion in Sicily. 

Thefpis had more than once feen in the feftivals, in which, 
as yet hymns only were fung, one of the fingers, mountejl. 
on a table, form a kind of dialogue with the chorus. From 
this hint he conceived the idea of introducing into the tra¬ 
gedies an adtor who, by Ample recitals introduced at inter¬ 
vals, fhould give relief to the chorus, divide the adtion, and 
render it more interefting. This happy innovation, together 
with fome other liberties in which he had allowed hj|n- 
felf, gave alarm to the legiflator of Athens who was more 
able than any other perfon to difeern the value or danger of 
the novelty. Solon condemned a fpecies of compofition in 
which the ancient traditions were difguifed by fidtions. “ If 
we applaud falfehood in our public exhibitions (faid he to 
Thefpis), we {hall foon find that it will infinuate. itfelf into> 
our moft facred engagements.”' 

The exceffive approbation and delight.with which both, 
the city and country, received the pieces of Thefpis and: 
Sufarion, at once juftified and rendered ufelefs the fufpici- 
ous forefight of Solon. The poets, who till then had only 
exercifed their genius in dithyrambics and licentious fatire,. 
ftruck with the elegant forms which thefe fpecies of com¬ 
pofition began to afthme, dedicated their talents to tragedy 
and comedy. Soon after a greater variety was introduced 
in the fubjedts of the former of thefe poems. Thofe who 
Judge of their pleafures only from habit exclaimed, that: 
thefe fubjedls were foreign to the worfhip of Bacchus ; but 
the greater number thronged, with ftill more eagernefs after 
the new pieces. _ 

Phrynichus, the difciple of Thefpis, made choice of that 
kind of verfe which is moft fuitable to the drama, was 
the author of fome other changes,, and left tragedy in its in¬ 
fancy.. 

iEfchylus received it from his hands enveloped in a rude 
veftment, its vifage covered with falfe colours, or a mafk in- 
expreffi.ve. of charadter, without either grace or dignity in 
its motions, infpiring the defire of an intereft which it with 
difficulty excited, ftill attached to the buffooneries which 
had amufed its infant years, and expreffing its conceptions 
fometimes with elegance and dignity, but frequently in a 
feeble and low ftyle, polluted with grofs obfeenities. 

In his firft tragedies he introduced a fecond adtor ; and 
afterward, copying the example of Sophocles, who hadjuft 
entered on his theatrical career, he admitted a third, and 
fometimes even a fourth. By this multiplicity of perfon- 
ages, one of his adtors became the hero of the piece,, and 
attradledto himfelf the principal intereft ; and as the chorus, 
now heldonly a fubaltern ftation, iEfchylus took, care to 

Ihorten 


(a) Sufarion reprefented his firft pieces towards the year 580 before Cnrift. 
attempts in tragedy, and adted his Alceftis in 53 ^" 


Some years after, Thefpis made his firft 
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fliorten Its part, and perhaps even carried this precaution 
too far. 

He is cenfured for having admitted mute characters into 
his drama. Achilles, after the death of his friend, and 
Niobe, after the deftrudtion of her children, appear on the 
ftage, and remain during feveral feenes motionlefs, with their 
heads covered with a veil, and without uttering a word; 
but if their eyes had overflown with tears, and they had 
poured forth the bittereft lamentations, could, they have 
produced an effeCt fo terrible as this veil, this filence, and 
this abandonment to grief? 

It was not fufficient that the noble and elevated ftyle of 
tragedy (hould leave in the minds of the auditors a llrong 
impreffionof grandeur; to captivate the multitude, it was 
requifite that every part of the fpedlacle fhould concur to 
produce the fame effeCt. It was then the general opinion 
that nature, by bellowing on the ancient heroes a more 
lofty ftature, had imprelfed on their perlbns a majefty which 
procured them as much refpeCt from the people as the en- 
figns of dignity by which they were attended. iEfchylus 
therefore raifed his aCtors on high (lilts or bufldns. He 
covered their features, which were frequently difagreeable, 
with a malic that concealed their irregularity. He clothed 
them in flowing and magnificent robes, the form of which 
was fo decent, that the priells of Ceres have not bluftied to 
adopt it. The inferior aflors were alfo provided with malks 
and dreffes fuited to their parts. 

Inftead of thofe wretched fcaffolds which were formerly 
created in hade, he obtained a theatre furniihed with ma¬ 
chines, and embelliftled with decorations. Here the found 
of the trumpet was reverberated, incenfe was feen to burn 
on the altars, the (hades of the dead to arife from the tomb, 
and the furies to rulh from the gulphs of Tartarus. In one 
of his pieces thefe infernal divinities appeared, for the firft 
time, with malks of a horrid paknefs, torches in their hands, 
ferpents intertwined in their hairs, and followed by a nu¬ 
merous retinue of dreadful fpedlres. It is faid. that, at the 
fight of them, and the found of their terrific howlings, ter¬ 
ror feized on the whole affembly, women mifearried, and. 
children expired with fear ; and that the magiftrates, to 
prevent fimilar accidents in future, commanded that the 
chorus (hould confill only of fifteen adlors inftead of fifty. 

The effedl of fo many new objects could not but aftonilh 
the fpeflators; nor were they lefs furprifed and delighted 
at the intelligence difplayed in the performance of the 
ardors, whom iEfchylus almoft always exercifed himfelf. 
He regulated their fteps, and taught them to give addition¬ 
al force to the adtion by new and expreffive gellures. 

The progrefs of the art was extremely rapid. iEfchylus 
was born 525 years before Chrift, 11 years after Thefpis 
had adted his Alceftis. He had for competitors Chcerilus 
Pratenas, and Phrynichus, whofe glory he eclipfed, and 
Sophocles, who rivalled his own. Sophocles w^as born about 
the year 497 B. C. about 14 years before Euripides- Thefe 
carried tragedy to the highelt perfedlion to which it attain¬ 
ed among the Greeks. iEfchylus painted men greater than 
they can be, Sophocles as they ought to be, and Euripides 
as they are. 

Invented towards the 50th Olympiad (about 580 B. C.), 
and adapted ro the rude manners of the ruftics, comedy ven¬ 
tured not to approach the capital ; and if by chance fome 
companies of adlors, who were unconnedted w ith any others, 
found their way into the city, and performed their indecent 
farces, they were lefs authorifed than tolerated by the go¬ 
vernment. It was not till after a long infancy that this 
fpecies oi drama began fu-.denly to make a rapid improve¬ 
ment in Sicily. It,tu-ad of a ficceffion 1 f fcet.es without 
connection or tendency, the philoliq her Epich.trmus in-re¬ 


duced an action, all the parts of which had a dependence on Theatre, 
each other ; and conducted his fubjedt, without wandering ^ 

from it, through a juft extent to a determinate end. His 
piece.*, fubjedted to the fame laws as tragedy, were known 
in Greece, where they were confidered as models ; and co¬ 
medy foon fhared with her rival the luffrages o( the publ c, 
and the homage due to genius. The Athenians, efpecially, 
received her with the fame tranfports as they would have 
teftified at the news of a vidtory : many of their poets ev- 
ercifed their genius in this novel fpecies of competition ; 
and their names adorn the numerous lift of writers who have 
been diftinguifhed in comedy from the time of Epicharmus. 

Such were, among the more ancient, Magnes, Cratir.us, Cia- 
tes, Pherecrates, Eupolis, and Ariftophanes. They all flou- 
rifiied in the age of Pericles. 

If we perufe the comic pieces which have come down to. 
us, we (hall be convinced that the foie objedl of the authors 
was to pleafe the multitude. The gods and heroes were 
traveftied, grofs and obfeene language was often employed, 
and virulent invedlives were often thrown out againil indi¬ 
viduals of the firft rank for genius and virtue. Towards 
the end of the Peloponnefian war the licentioufnefs of co¬ 
medy was reftrained. The chorus was laid afuie, becaufe 
the rich citizens were alarmed, and would no longer contii- 
bute money to fupport it, nor provide ma(ks with portraits 
for expofing individuals- 

The poets being thus reftrained from mentioning names 
of living perfons on the ftage, invented falfe names. They 
dill expofed real and known charadlers ; and thus gave a 
more exquifite gratification to the fpedlators, who w’ere 
highly amufed with finding out the perfons intended. The 
confequence of the law was only to maka that done with 
delicacy which was formerly done in the mod indecent and 
fcurrilous manner. Ariftophanes, in fome of his lateft pie¬ 
ces, has given us fome good examples of this kind of come¬ 
dy, which is fometimes called the middle comedy. 

Comedy was dill liable to abufe, and therefore requited 
farther reformation. As the ufe of real names had former¬ 
ly been prohibited, real fubjedts were alfo forbidden ; and 
comedy from that time was no longer a fury armed with 
torches, or a firebrand fcattering mifehief, but a pleafing and 
inftrudlive companion. This is called the new comedy. The 
mod eminent among the Greeks in this improved fpecies 
was Menander. His writings are now loft ; but we may 
form a good eftimaie of their met it from the comedies of 
Terence, which are faid to have been borrowed from Me¬ 
nander, and to have nearly refemLled the original, though 
inferior in that vis comica by which the elegant Giecian vn;s 
diftinguilhed. The comedy (f Menander is that which has 
been cultivated in modern times. 

To give fome idea of a Grecian theatie, we (hall definite 
very (hortly the theatre of Bacchus-in Athens, wh eh was 
built by the famous arohitedl Philos in the time of Pet ides. 

The part intended for the fpedlators was of a femicivcular 
form, at the diameter of which was eredted the ftage. The 
orcheftra occupied the fpace where the pit in mode; n the¬ 
atres is fituated, where the made, the chorus, and the mini 
were placed. It was four feet elevated above the giound. - 

The fpeclators were arranged in three galleries round all * 

the fides of the orcheftra except that next the ftage, each 
gallery containing eight rows of feats. At the farther end 
of the oicbeflra, where the ftage is eredted in modem the¬ 
atres, flood the tbymele or logeon, but prrjedting a little Gentle 
towards the audience. It was a little higher than the or- man’s Ma- 
cheftra, and did not extend the wh.-ie breadth of it. In gazine fur 
form, tiieatres it was only fix feet fqu.ore. Here the p;in- I /6o. 
cip.-. part of the chorus m ode their rectationr, and in co- 
mi cal interludes the mum pcifoimeJ. Behind the thy- 

mele 
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Theatre, mele appeared the ftage or profcenion, confiderably elevat- 
w ed. No part of this theatre was covered except the ftage, 
and a high gallery called c'trcys fet apart for the women. 
The Athenians, being expofed to the weather, came ufually 
with great cloaks, to fecure them from the rain or the cold ; 
and for defence againft the fun, they had the fciadion, a kind 
of parafol, which the Romans ufed alfo in their theatres by 
the name of umbella ; but when a fudden ftorm arofe, the 
play was interrupted, and the fpe<Sators difperfed. 

A fort of tent-work over the entire area of the edifice 
might have been contrived as a fhelter from the rain and a 
{hade from the fun. Such a covering would have obviated 
the inconveniences of roofed theatres, which obftruct the 
free communication of the air, and of unroofed theatres, 
which do not keep out the weather. At Athens the plays 
were always reprefented in the day-time, which made the 
unroofed theatres lefs inconvenient. 

Plays were reprefented only during the three feftivals fo- 
lemnized in honour of Bacchus. The firft of thefe was ce¬ 
lebrated at the Pir&us, where fome of Euripides’s pieces 
were firft performed. The fecond, which lafted only one 
day, was kept at the end of January or beginning of Feb¬ 
ruary. The third, called the greater Dionyjta , was cele¬ 
brated a month after. It continued feveral days, and at¬ 
tracted a great multitude of fpeClators. In the feftivals 
which lafted only one day, five or fix dramatic pieces, either 
tragedies or comedies, were performed. But in the greater 
Dionyfia, which continued longer, 12 or 15, and fometimes 
more, were adted. The performance began early in the 
morning, and fometimes lafted the whole day. 

The chorus, according as the fubjeCt demanded, was 
compofed of men and women, old men or youths, citizens 
orflaves, priefts, foldiers, &c. to the number of 15 in tra¬ 
gedy, and 24 in comedy. The chorus came upon the ftage 
preceded by a flute-player, who regulated their fteps ; fome¬ 
times one after the other, but in tragedy more frequently 
three in front and five in depth, or five in front and three in 
depth. 

The fame peTfons performed both in tragedy and comedy; 
but, as among ourfelves, it was rare to meet with any who 
excelled in both. The pay of thofe who had acquired 
great reputation was confiderable. Polus gained a talent in 
*Plut. in two days (equal to L. 225 Sterling*). Players of eminence 
X. Rhet. were folicited by different aftors of Greece to attend their 
feftivals. If, after making an engagement, they failed, 
they were obliged to pay a certain fum of money ; and rf 
they were abfent during the feftivals of their own republic, 
they were condemned to a heavy fine. 

The adtors had habits and fymbols fuited to their parts. 
Kings wore a diadem, leaned on a fceptre which fupported 
an eagle on its top, and were dreffed in long robes of purple 
or other fplendid colours ornamented with gold. Heroes, 
befides having their ftature frequently increafed to fix feet 
H Arift- in Englilh ||, and their bulk in proportion, were frequently 
Ran. covered with the flrin of a lion or a tyger, and armed with 
v. 1046. fwords, quivers, and clubs. All who fuffered misfortunes 
Athen. wore a black, brown, or dirty white garment, which fre- 
l,b ' v ' quently hung in tatters. There were various kinds of malks 
* Bp ' 7 " for tragedy, comedy, and fatire. Thefe certainly took away 
the pleafure arifmg from the expreffion of the countenance; 
but at any rate, little pleafure could be derived from this cir- 
cumftance in a Grecian theatre, from its immenfe fize, and 
the great diftance of the audience from the ftage. 

Dramatic entertainments were introduced at Rome in the 
year of the city 391. They were called ludi fcenici, becaufe 
they were firft adted in a {hade formed by the branches and 
leaves of trees. They were borrowed immediately from E- 
truria, whence alfo they received their firft players. Thefe 


Etrurians at firft only danced to a flute, without either fing- Theatre, 
ing or afling. The Roman youth foon imitated them at 
their folemn feftivals, adding raillery in rude verfes, and get 
tures adapted to the fubjedt. Thefe verfes were called Fef- 
cennia, from Fefcennia, a city of Etruria. Livius Andro- 
nicus was the firft poet who wrote a regular play in Latin. 

This happened in the year of Rome 512 or 514, about 160 
years after the death of Sophocles and Euripides, and 52 
after that of Menander. The Grecian model was after¬ 
wards introduced and cultivated much by fucceeding dra¬ 
matic writers. This was the model of Menander, for the old 
and middle comedy was unknown at Rome. As the Ro¬ 
mans were only imitators of the Greeks in the dramatic 
art, as well as in moft of the arts and fciences, nothing 
more is neceffary to be faid in addition to the account which 
we have already given of the Grecian ftage. 

The origin of the Englilh ftage is hid in obfcurity. It 
was not, however, copied from the Grecian or Roman ; for 
it was evidently different in form as well as in matter, and 
may with more propriety be deduced from a Gothic origi¬ 
nal. It appears that there were theatrical entertainments 
in England almoft as early as the conqueft ; for we are told Gen de- 
by-Williamf Stephanides or Fitz-Stephen, a monk, who in' mal ? s ^ a ' 
the reign of Henry II. wrote his Defcriptio NobiliJJi'mx Ci- ° r 
•bitatis Londontee, that “ London, inftead of the common in¬ 
terludes of the theatre, had plays of a more holy kind; re- 
preientations of the miracles of confeffors, and the fuffer- 
ings of martyrs. At this time there were alfo certain fets 
of idle people, who travelled the countries and were called 
Mummers , a kind of vagrant comedians, whofe excellence 
confifted altogether in mimickry and humour. 

It is probable that, foon after this time, the dramatic re- 
prefentatioiis called Myfteries were exhibited : Thefe myfte- 
ries were taken from fcripture-hiftbry : fome reprefented the 
creation of the world, with the fall of Adam and Eve; fome 
the ftory of Jofeph ; and others even the incarnation and 
fufferingsof the Son of God. Thefe pieces were exhibited Cibber’s A- 
in a manner fo ridiculous as to favour libertinifm and infi- for 
dplity, as appears by a petition of the chaunters of St Paul’s * S *’ 
Cathedral to Richard II. in 1378, praying, that “fomeun- 
Cxpert people might be prohibited from reprefentingthe hif- 
tory of the Old Teftament to the prejudice of the laid cler¬ 
gy, who had been at great expence to reprefent it publicly 
at Chriftmas.” 

In the year 1390, the parifh clerks of London are faid 
to have played interludes at Skinner’s-well on three fuccefi 
five days in July ; and, in 1409, to have adted for eight 
days fucceflively a play concerning the creation of the world; 
at the fame place which thence acquired the name of Clerk- 
enw!/. 

Thefe Myfteries were fucceeded by Moralities, in which 
there were fome rude traces of a fable and a moral; and 
fome alfo of poetry, the virtues, vices, and other affedtions 
of the mind being frequently perfonified. 

After thefe Moralities came what were called Interludes, 
which made fome approaches to wit and humour. Many 
of thefe pieces were written by John Heywood, jefter to 
Henry VIII. 

In the time of Henry VIII. one or two pieces had been 
publifhed under the claffical names of Comedy and Tragedy, 
but they appear not to have been intended for popular ufe. 

It was not till the religious ferments had fubfided that the An- 
public had leifure to attend to dramatic poetry. In the 
reign of Elizabeth, tragedies and comedies began to appear itfh Poetry 
in form, and could the poets have perfevered, the firft mo¬ 
dels were good. Gstboduc , a regular tragedy, was adted 
in 1561 ; and Gafcoigne, in 1566, exhibited JocaJia, a 
transition from Euripides, as alfo The fuppofes, a regular 

comedy, 
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Theatre, comedy, from Ariofto, near thirty years before any of 
Shakefpeare’s were printed. 

The people however ftill retained a relifh for their old 
myfteries and moralities, and tire popular dramatic poets 
feem to have made them their models. The graver fort of 
moralities appear to have given birth to ourmodern tragedy ; 
as our comedy evidently took its rife from the lighter inter¬ 
ludes of that kind. And as moft of thefe pieces contain an 
abfurd mixture of religion and buffoonery, an eminent critic 
has well deduced from thence the origin of our unnatural 
tragi-comedies. Even after the people had been accuftomed 
to tragedies and comedies, moralities ftill kept their ground. 
One of them, intitled The Neao Cujlom, was printed fo late 
as 1573. At length they affumed the name of rnafques , and, 
with fome claflical improvements, became in the two follow¬ 
ing reigns the favourite entertainments of the court. 

As for the old myfteries, which ceafed to be acted after 
the reformation, they feem to have given rife to a third 
fpecies of ftage exhibition ; which, though now confounded 
with tragedy or comedy, were by our firft dramatic writers 
confidered as quite diftindt from them both : thefe were 
hiftorical plays, or hiftories; a fpecies of dramatic writing 
which refembled the old myfteries in reprefenting a feries of 
hiftorical events Amply in the order of time in which they 
happened, without any regard to the three great unities. 
Thefe pieces feem to differ from tragedy juft as much as 
hiftorical poems do from epic : as the Pharfalia does from 
the JEneid. What might contribute to make dramatic po¬ 
etry take this turn was, that foon after the myfteries ceafed 
to be exhibited, there was publifhed a large collection of 
poetical narratives, called the Mirror for Magiflrates , where¬ 
in a great number of the moft eminent characters in Engliff 
hiftory are drawn relating their own misfortunes. This 
book was popular and of a dramatic caft; and therefore, as 
an elegant writer has well obferved, might have its influence 
in producing hiftoric plays. Thefe narratives probably-fur- 
nifhed the fubjedts, and the ancient myfteries fuggefted the 
plan. 

That our old writers conftdered hiftorical plays as fome- 
what diftindt from tragedy and comedy, appears from num- 
berlefs paffages of their works. “ Of late days (fays Stow 
in his Survey of London), inftead of thofe ftage plays have 
been ufed comedies, tragedies, interludes, and hiftories, both 
true and fained.” Beaumont and Fletcher, in the prologue 
to the Captain , fay, 

“ This is nor comedy, nor tragedy, 

“ Nor hi/lory.” 

Polonius in Hamlet commends the adtors as the beft in 
the world, either for tragedie, comedie, hiftorie, paftorall, 
&c. And Shakefpeare’s friends, Heminge and Condell, in 
the firft folio edition of his plays, in 1623, have not only 
intitled their book “ Mr. William Shakefpeare's Comedies, 
Hiftories, and Tragedies,” but, in their table of contents, 
have arranged them under thofe three feveral heads ; plac. 
ing in the clafs of hiftories, “ King John, Richard II. 
Henry IV. 2 pts, Henry V. Henry VI. 3 pts, Richard III. 
and Henry VIII.” 

This diftindlion deferves the attention of the critics : for 
if it be the firft canon of found criticifm to examine any 
work by thofe rules the author prefcribed for his firft ob- 


fervance ; then we ought to try Shakefpeare’s hiftories by Theatre, 
the general laws of tragedy and comedy. Whether the rule w 
itfelf be vicious or not, is another enquiry ; but certainly 
we ought to examine a work only by thofe principles ac¬ 
cording to which it was compofed. This would fave much 
impertinent criticifm. 

Not fewer than 19 playhoufes had been opened before 
the year 1633, when Prynne publifhed his Hijlriomajlix. 

From this writer we learn that tobacco, wine, and beer, were 
in thofe days the ufual accommodations in the theatre, as 
now at Sadlers Wells. With regard to the ancient prices 
of admiffion, the playhoufe called the Hope had five different 
priced feats, from fixpence to half-a-crown. Some houfes 
had penny benches. The two-penny gallery is mentioned 
in the prologue to Beaumont and Fletcher’s Woman Hater ; 
and feats of threepence and a groat in the paffage of Prynne 
laft referred to. But the general price of what is now 
called the Pit feems to have been a (hilling. The time of 
exhibition w r as early in the afternoon, their plays being ge¬ 
nerally ailed by day light. All female parts were performed 
by men, no aftrefs being ever feen on the public ftage before 
the civil wars. And as for the playhoufe furniture and 
ornaments, they had no other fcenes nor decorations of the 
ftage, but only old tapeftry, and the ftage ftrewed with 
ruffes, with habits accordingly ; as we are affured in a fhoi t 
Difcourfe on the Englifli Stage, fubjoined to Flecknoe’s 
Lome’s-Kingdom, 1674, i2mo. 

(b) For the ftate of the theatre during the time of Shake- 
fpCare, fee Playhouse ; where a full account of it is given 
from the late valuable edition of our illuftrious poet’s works 
by Mr Malone. During the whole reign of James I. the 
theatre was in great profperity and reputation : dramatic 
authors abounded, and every year produced a number of 
new plays j it became a falhion for the nobility to celebrate 
their weddings, birth-days, and other occafions of rejoicing, 
with rnafques and interludes, which were exhibited with fur- 
prifing expence; our great architedl, Inigo Jones, being 
frequently employed to furnifh decorations, with all the lux¬ 
uriance of his invention end magnificence of his art. The 
king and his lords, and the queen and her ladies, frequently 
performed in thefe rnafques at court, and the nobility at their 
private houfes ; nor was any public entertainment thought 
complete without them. This tafte for theatrical entertain¬ 
ments continued during great part of the reign of king 
Charles the firft ; but, in the year 1633, it began to be op- 
pofed by the Puritans from the prefs ; and the troubles that 
foon after followed entirely fufpended them till the reftora- 
tion of king Charles the fecond in 1660. 

The king, at his reftoration, granted two patents, one 
to Henry Killigreiv, Efq. and the other to Sir William 
Davenant, and their heirs and afligns, for forming two difi 
tindt companies of comedians. ICilligrew's were called the 
King’s Servants, and Davenant’s the Duke’s Company. About 
ten of the company called the King’s Servants were on the 
royal houfehold eftabliffment, having each ten yards of 
fcarlet cloth, with a proper quantity of lace allowed them 
for liveries; and in their warrants from the lord chamber- 
lain they were ftyled gentlemen of the great chamber. 

Till this time no woman had been feen upon the Englifli 
ftage, the characters of women having always been performed 
by boys, or young men of an effeminate afpedt, which pro¬ 
bably 


(b) We have been anxious to give as full an account of the ancient Englifh drama as we could : we muft not omit, 
however, to inform our readers v'hat Mr Malone fays of the old plays, viz. that not one play publifhed before 159? 
■will bear a fecond reading ; and that exclufive of myfteries, moralities, and tranflations, there are but 34 pieces extant 
which were publifhed before that period. 
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Theatre, bably induced Shakefpeare to make fo few of his plays de¬ 
pend upon female characters, as they mud have been per¬ 
formed to great difadvantage. The principal characters of 
his women are innocence and limplicity, l'uch are Defdemona 
and Ophelia; and bis fpecimen of fonduels and virtue in 
Portia is very fhort. But the power of real and beautiful 
women was now added to the ftage; and all the capital 
plays of Shakefpeare, Fletcher, and Ben Johnfon, were di¬ 
vided between the two companies, by their own alternate 
choice, and the approbation of the court. 

The king’s fervants l'eem to have been allowed to be the 
bed company ; and when the variety of plays began to be 
exhauded, they drew the greater audiences. Davenant, 
therefore, to make head againd them, fird added fpeftacle 
and mufic to aCtion, and introduced a newfpecics of plays, 
lince called dramatic operas ; among thefe were, The Tempeji , 
Pfyche, and Circe; which, with many others, were fet off 
with the mod expenfive decorations of fcenes and habits, 
and with the bed voices and dancers. 

In 1684 the two houfes united, and continued together 
for ten years. In 1690 the play began at four o’clock; 
and, we are told, the ladies of fafhion ufed to take the even¬ 
ing air in Hyde park after the reprefentation ; by which 
it appears that the exhibitions were in fummer too. The 
principal aCtors were, Betterton, Montfopt, Kynadon, Sand- 
ford, Nokes, Underhill, and Leigh, commonly called Tony 
Leigh; the aClreffes were, .Mrs Betterton, Barry, Leigh, 
Butler, Montford, and Bracegirdle; and to this company, 
in this year, old Cibber was admitted as a performer in the 
lowed-rank. It was a rule with the patentees, that no 
young perfon, who offered himfelf as an adlor, fhould be 
admitted into pay till after at lead half a year’s probation; 
and Cibber waited full three quarters of a year before he 
was taken into a falary of 10s- a week. 

In 1695 a new theatre was opened with Mr Congreve’s 
comedy of Love for Love, which had fuch extraordinary 
fuccefs (fays Cibber) that fcarce any other play was aided 
there till the end ©f the feafon ; but when the feafon ended, 
which appears to have begun in June, he does not tell us, 
and it is indeed difficult to guefs; for though the company 
a£ted in fummer, it feems improbable that they ffiould ffiut 
up the houfe in winter, as it is difficult to conceive any 
reafon for fo doing. Congreve was then in fuch high repu- 
r?‘.ion, that this company offered him a whole (hare (but 
into how many ftares the whole was divided Colley has 
not told us) upon condition he would give them a new 
.play every year. This offer he accepted, and received the 
advantage, though he never fulfilled the condition ; for it 
was three years before he produced the Mourning Bride, and 
three more before he gave them the Way of the World. 

It is not neceffary that we give in detail the remaining 
hiftory of the Engliffi ftage: thofe who are anxious to be 
acquainted with it may coniult Cibber’s hiftory of the ftage, 
continued by Vidtor, under the title of A Hiftory of the 
Theatres of London and Dublin from the year 1730. We 
fhall only mention a few fails refpedting the falaries of the 
players about that period, and the rife of the price of play- 
tickets. 

A difference having arifen in 1733 between the mana¬ 
gers and adtc.rs, mod of the actors fet up for themfelves at 
the little theatre in the Haymarket. Upon this the mana¬ 
gers publiffied the following account of their falaries, to 
lhew the public how little room they had to mutiny. To 
Mr Colley Cibber, from the time of letting his (hare till 
Gentle * ie ^ t ^ c &' a E e ’ I2 ' - I2S - P er wee k- Mr The. Cibber 5I. 
mm’s^Ma and his wife’s whole falary till her death, without doing the 
gazine for company any fervice the greateft part of the winter ; and 
1733. his own alfo, during the time of his being ill, who per¬ 


formed but leldom till after Chriftmas. Mr Mills jun. 3I. Theatre 
under the fame circumftances with regard to his wile. Mr II 
Mills fen. ll. per day for'200 days certain, and a benefit 
clear of all charges. Mr Johnfton 5I. Mr Miller 5I. paid 
him eight weeks before he adled, belides a prefent of . 10 
guineas. Mr Harper 4I. and a prefent of 10 guineas. Mr 
Griffin ^ 1 . and a prefent. Mr Shepard 3I. Mr Hallam, 
for himfelf and father (though the latter is of little or no 
fervice) 3I. Mrs Heron 5I. railed from 40s. laft winter, 
yet refufed to play feveral parts afligned her, .and aded but 
feldom this feafon. Mrs Butler fi.per week. By thefe and 
other falaries, with the incident charges (befides clothes 
and fcenes), the patentees are at the daily charge of 49U 
odd money, each adting-day. 

Till about the fame time, the prices at the theatre were 
4s. the boxes, 2s. 6d. the pit, is. 6d. the firft gallery, and 
is. the fecond, except upon the firft run of a new play or 
pantomime, when the boxes were 5s. the pit 3s. the firft 
gallery 2s. and the fecond is. But Fleetwood thought fit 
to raife the prices for an old pantomime, which was revived 
without expence. This produced a riot for feveral nights, 
and at laft a number deputed by the pit had an interview 
with the manager in the green room, where it was agreed, 
that the advanced prices fhould be conftantly paid at the 
doors, and that fuch perfons as did not choofe to flay the 
entertainment fhould have the advanced part of their money 
returned. This was a very advantageous agreement for the 
manager; becaufe, when the audience had once paid their 
money, and were feated, very few went out at the end of 
the play, and demanded their advanced money; the fevr 
that did it at firft, foon grew tired, and at laft it fettled in 
the quiet payment of the advanced price, as at this day. 

It has been frequently a fubjedt of debate, whether the 
ftage be favourable to morals. We do not mean to enter 
into the controverfy ; but we fhall make an obfervation or 
two. It will be allowed by all, that the intention of the 
players in afting, is to procure money; and the intention 
of the audience in attending the theatre, is to feek araufe- 
ment. The players then will only aft fuch plays as they 
believe will anfwer their intention. And what fort of plays 
are thefe ? They are fuch as correfpond with the opinions, 
manners, and tafte, of the audience. If the tafte of the 
audience be grofs, therefore the plays will be grofs ; if 
delicate and refined, they will be the fame. And if we go 
back to the time of Shakefpeare, we fhall find that this, has 
been uniformly the cafe. The conclufion, then, which we 
draw, is this, if the tafte of the audience be pure, free from 
licentioufnefs, the plays will be the fame, and the ftage will 
be favourable to virtue. 

THEBAIC Powder. See PHARMAcr-Index. 

THEBAID, a celebrated heroic poem of Statius, the 
fubjeft whereof is the civil war of Thebes, between the 
two brothers Eteocles and Polyiftces ; -or Thebes taken by 
Thfefeus. 

THEBES, the name of a celebrated city of ancient 
Greece. It is fuppoled to have been built by Cadmus, 
about the year of the world 2555. This Cadmus, accord- T 
ing to the Greeks, was the fon of Agenor king of Sidon or Account of 
of Tyre; but the Sidonians allow him to have been of no Cadmus 
higher quality than his cook, and tell us that his wife was the found- 
a muftcian at court, with whom he ran away into Greece," 

The Greek writers tell us, that being commanded by his' lhebe! ' 
father to go in fearch of his daughter Europa, whom Jupi¬ 
ter in the ffiape of a bull had carried off, and forbid to re¬ 
turn without her, he built, or rebuilt, the city of Thebes, 
after having long fought her in vain. He was at firft op-- 
pofed by the Hyantes and Aones; the former of whom 
he defeated in battle, and forced to retire into Locris: 

the 
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Thebe?, the latter fubmltted, and were incorporated among his fub- 

--je<^ s - 

jtuppofedto Thofe who endeavour to extra# fome truth from the 
be one of multitude of fables in which the early part of the Grecian 
the exiled hillory is obfcured, are of opinion that Cadmus was one of 
Cauaamtes. t j ie Canaanites expelled by Joftrna; and that he was of the 
family of the Cadmonites mentioned by Mofes and Jolhua. 
He is univerfally allowed to have introduced the Phoenician 
letters into Greece, fet up the firft fchools, and introduced 
brafs ; which, from him, had the name of Cadmean given to 
it. The government of Thebes continued for a long time 
monarchical; and the names of a number of its kings have 
been tranfmitted to us, with fome account of their tranlac- 
tions ; but fo much obfcured by fable, that little or nothing 
can be determined concerning them. We lhall therefore 
pafs over this fabulous part of their hillory, and only take no¬ 
tice of that period of it when the Thebans emerged from their 
obfcurity, and for a time held the fovereignty of Greece. 

3 ^ Though the Thebans had been famed in the early period 

bans a de” l ^ e ' r hiftory for their martial atchievements, yet in pro- 

generate ce ^ s t ‘ me ^ eem t0 have degenerated. At the time 

ftupid peo- of the invafion of Xerxes, they were the firft people in 
pie. Greece who were gained over to the Perfian intereft. On ac¬ 

count of this mifbehaviour, they were become very obnoxi¬ 
ous to the other ftates, efpecially to the Athenians, whofe 
power and renown increafed every day, and threatened at laft 
to fvvallow them up altogether. The Thebans being in no 
Put them condition to oppofe fuch a formidable power, put themfelves 
felvesunder under the protection of the Spartans, who, out of jealoufy of 
the protec- the Athenians, readily forgave them ; and fo grateful were 
tion of the the Thebans for the kindnefs fhown them at this time, that 
Spartan*, during die whole ot the Peloponnefian war Sparta had not a 
more faithful ally. By thefe means they not only recovered 
the government of Boeotia, of which they had been former¬ 
ly in polfeffion, till deprived of it on account of their fiding 
with the Perfians, but their city became one of the firft in 
Greece. By this profperity the Thebans were fo much 
elated, that, when the peace of Antalcidas came to be fign- 
ed, they refufed to agree to it, as they were thus once 
more deprived of the government of Bceotia ; fo that it was 
not without the utmoft difficulty that they were overawed 
into it by the other ftates. Not content with forcing them 

5 to give up this point, however, the Spartans undertook to 
The form change the form of the Theban government, which at this 
menTchan t ‘ me was a democracy, and accomplifhed it through the 
ged.andthe tre achery of thofe who had the care of the citadel, 
citadel feiz- The Thebans continued , under the power of the Spar¬ 
ed by the tans for four years; at the end of which term a confpiracy 
Spartans, being formed againft them by fome of the principal people 
The The " ln c ’ t ^’ amon 3 whom was a young nobleman named Pe- 
bans reco- tyidat, the Spartans were maffacped and driven out, and the 
ver their li-citadel regained. During the tumult Epaminondas, after- 
berty under wards the celebrated general, with a number of the beft ci- 
1’elopidas. tizens, joined the party of Pelopidas ; and the latter having 
called a general alfembly of the Thebans, proclaimed liberty 
to them, and exhorted them in the ftrongeft manner to 
fight for their country. This fpeech was received with the 
greateft acclamations; Pelopidas was unanimoufly proclaim¬ 
ed the preferver of Thebes, and was charged with the ma¬ 
nagement of the war which was then to be declared againft 
Sparta. 

7 Thefe tranfadions fo much exafperated the Spartans, 
War with that they immediately fent their king Cleombrotus againft 
Sparta. them, though it was then the depth of winter. The Athe¬ 
nians, in the mean time, who had hitherto aflifted the The¬ 
bans, declined any farther connedion, left they fhould draw 
upcn themielves the refentment of the Spartans. But 
Vol. XVIII. Part II. 1 


they were foon after determined to a# again on the fame 
fide, by an attempt which the Spartan general, Sphadnas, 
had raihly made on the Pyraeum or harbour of Athens. 
Thus, by means of the Athenians, a poweiiul diverfion was 
made in favour of the Thebans, who gradually recovered 
all the towns of Boeotia, and at length began to a# offen- 
fively againft their enemies, and made a powerful invafion 
in Phocis. They had now many {harp encounters with 
them ; which, though they did not amount to decifive 
battles, yet did not fail to raife their courage, and deprefs 
that of the Spartans. In thefe encounters Pelopidas al¬ 
ways fignalized bimfelf; and in the battle of Tanagra, 
where the Lacedaemonians were entirely defeated by the A- 
thenians and their allies, Pelopidas had a principal (hare in 
the vidory, and killed the Spartan general with his owp 
hand. Soon after this, with a body of only 300 Thebans, 
he entirely routed and difperfed near 1000 Spartans; which 
was the greateft difgrace the latter had ever known; for 
till that time, whether in war with the Greeks or Barbari¬ 
ans, they had never been overcome by an equal, much Ids 
by fuch an infeuor, number of troops. 

Thefe fucceifes of the Thebans greatly alarmed the A- 
thenians, who continually fought to oppofe their growing 
power. In this oppofition they were joined by the Piatae- 
ans, who on thie account became extremely obnoxious to the 
Thebans, fo that they at laft came to a refolution to fur- 
prife their city. This they accompliftied, and entirely de- 
ftroyed it, together with Thefpia, another city extremely 
well affeded to Athens. Soon after this, the Thebans, 


Thebes. 


The Spar¬ 
tans defeat¬ 
ed by Pelo- 
pidas. 


Platrea and 
Thefpia ra¬ 
zed by the 
Theban*. 


encouraged by their fucceis, began to think of enlarging 
their territories, and of making encroachments on their neigh¬ 
bours, as they faw other ftates had done before them. This 10 
fpirit of conqueft is faid to have been raifed by their gene- £ ccou . nt of 
ral Pelopidas ; in which he was feconded by Epaminondas, |^ minon " 
a perfon who, though like him endowed with all the necelfa- 
ry qualities to make a complete captain or patriot, had till 
then preferred a private life, and lived in a conftant courfe 
of virtue and the ftudy of philofophy. He had as yet fel- 
dom appeared in public, except to get himfelf excufed from 
thofe ftate-employments which were fo eagerly courted by 
others. This, however, had not hindered him from con- 
trading an intimate friendftiip with Pelopidas, which had 
been daily improved by the correfpondence of their tempers 
and principles, as well as by that zeal which both difplayed 
for the good of their country ; which laft had made them, 
even before this time, appear together in adion, and to fuch 
advantage, that Epaminondas’s merit could be no longer 
concealed, nor indeed fuller him to continue longer in his 
beloved retirement; fo that he faw himfelf, at length, de- 
fervedly placed at the head of the Theban troops; where 
he gave fuch early proofs of his future prowefs and abilities, 
as juftly gave him the next rank to Pelopidas. Both came 
now to be confidered in the fame light, as generals in the 
field, as governors at home, and as complete ftatefmen in the 
council. When the general treaty for reftoring peace to 
Greece came to be propofed by the Athenians, and was 
upon the point of being executed by the reft of the ftates, 
the Thebans refufed to agree to it, unlefs they were com¬ 
prehended in it under the name of Boeotians. This demand 
was as flrenuoufly oppofed by the other contrading powers 
as infilled on by Epaminondas, who was there as ambaffador 
on the part of the Thebans. Agefilaus, in particular, told him 1T 
in plain terms, that the Thebans ought to evacuate Bceotia, His difle- 
and leave the cities of it free and independent. To which he rence with 
was anfwered by him, that the Lacedaemonians would do Agdilaus 
well to fet them the example, by reftoring Meffenia 10 its of 
ancient proprietors, and Laconia to its ancient freedom ; fer s P arta ’ 

3 F that 
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Thebe*, that the pretenfions of the city of Thebes to Boeotia were 
as well founded, at leall, as thofe of Sparta to thofe two 
countries. After this he went on, and ftiowed how far 
Sparta had aggrandized herfelf at the expence of her neigh¬ 
bours : that peace might be indeed obtained, and upon a fo- 
lid and lading footing; but that this could not be otherwife 
than by bringing all to an equality. This bold, though 
juft remonftrance, in which not only Thebes, but Greece in 
general was concerned, failed not, however, to exafperate 
the haughty Spartan monarch; and the Athenians, who 
had till now looked upon the Thebans as dependents either 
on them or on the Macedonians, were not a little offended 


years; rebuilt their capital, and left a ftrong garrifon for Thebes, 
its defence. He was, however, like to have been flopped in 
his return by Iphicrates, whom the Athenians hadfent with TheMeffe- 
12,000 men to intercept him; but this laft loitered fo long nians reflo¬ 
at Corinth, that the Thebans had paffed the defiles of Cen- red to their 
chrese, the chief place where he could have obftrufted his an , cient do- 
retreat had he taken peffeffion of it in proper time. Epa- muuons * 
minondas continued his march till he came in full view 
of the city of Corinth. He found the roads choaked 
up with trees, rocks, ftones, and every thing that could ' 
render them impaffable; and the Corinthians well fortified, 
and refolute on a flout defence. But he came fo furioufly 


to hear their ambaffadors talk in fuch high terms. The re- 
fult of the conference was, that Agefilaus ftruck the name 
of Thebes out of the treaty, and declared war againft them, 
about the year 371 B. C. 

ix The Thebans were in no fmall confternation to fee them- 
The Spar- felves engaged in a war with the powerful Spartans, with- 
war Gain'll out an y a ^ t0 a ® ^ th em 5 aud the reft of the Grecian ftates 
Thebe? 11 ^ av * n g made peace with the latter, began Co look upon the 
ruin of the former as unavoidable. However, they refolved 
to make the belt defence they could ; and put their army 


upon them, notwithftanding all tbefe difficulties, that they 
abandoned all their entrenchments and outworks to the 
Thebans, and fled into the city. Thither thefe purfued 19 
them fword in hand, and made an horrid iiaughter of them; "P le c ° riB ‘ 
infomuch that Corinth mine have unavoidably fallen into e ‘ 

their hands, had their generals thought fit to purfue thefe 
advantages; but whether they were afraid of the Atheni¬ 
ans falling upon them, or apprehended fome dangerous am- 
bufh in a country with which they were but indifferently ac¬ 
quainted, or whether the army was too much weakened 


under the command of Epaminondas, afllgning him, at his 
own requeft, fix others to aft as counsellors or affiftants. 
The Theban army confifted at moft but of 6ooo men, 
whereas that of the enemy was at leaft thrice that number ; 
but Epaminondas trufted moft to his horfe, wherein he 
had much the advantage both in quality and good ma¬ 
nagement ; the reft he endeavoured to fupply by the difpo- 
fition of his men, and the vigour of the attack. He even 
refufed to fuffer any to ferve under him in the engagement, 


through fo many fatigues, orlaftly, whether the coldnefs of 
the feafon, it being then the depth of winter, would not. 
permit them to proceed farther, they immediated marched 
towards Bceotia. This gave fuch an handle to their ene- 2° 
mies, that they met with a very mortifying reception at 
their return to Thebes, where they were both arrefted, andlopidas dif- 
clapped up as ftate-prifoners, for having prefumed to pro- g race d at 
long their command four months longer than the time li- Thebes* 
mited by law, which time took in almoft the whole of their 


but fuch as he knew to be fully refolved to conquer or expedition from their firft entrance into Peloponnefus. How- 
Are entire- c ^ e ‘ The two armies met at Leuctra, where the Spar- ever, at laft, the judges being aftiamed to proceed any far- 
ly defeated tans were defeated with great {laughter, as related under tber, they were both honourably acquitted., 
at Leuftra. that article. This profecution had been chiefly carried on and encou- 


The victorious general, defirous to improve this great 
victory, fent an herald, crowned with garlands, to commu¬ 
nicate it inform to the Athenians, in hopes that this would 
be an effeftual means to reunite them to the Theban inte- 
The Athe- re ^ - ® ut P rovecl ft 11 ' 16 otherwife. Athens, which now 
nians jea- looked upon them with a jealous eye, and had then in view 
lous of the the foversignty of Greece, chofe rather, if they could not 
Thebans, wholly obtain it, to {hare it with Sparta, than to let the 
Thebans into the whole ; and therefore even declined giving 
their herald audience. However, the Thebans took care 
to ftrengthen themfclves by alliances ; and befides the Ar¬ 
cadians and Eleans, had got the Phocians, Locrians, Ac- 
arnanians, Euboeans, and other ftates^under their depend- 
l7 ence ; fo that they were now in a condition to ail offenfive- 
The The- ly againft the Spartans. Accordingly, under pretence of 
bans invade affifting the Arcadians, they entered Peloponnefus with a 
Peloponne- gallant army, with Epaminondas and Pelopidas at their 
fus with a j ieac j > Here they were joined by the Arcadian- and other 
amT^but confederate forces; fo that the whole amounted 1040,000, 
ar? repul- feme fay 50,000 men befides great numbers of thofe who 
fsd. followed the camp, Tather for plunder than fighting, and 

were computed about 20,000 more. The army was divided 
into four columns, and moved ftraight towards Sellafia, the 
place of their rendezvous, from which they purfued their 
journey with fire and fword towards Sparta. But here they 
were repulfed by Agefilaus, who was then returned to that 
metropolis. 

To repair, in fome meafure, this difgrace, and at the 
fame time to leave fome lafting monument ■which fhould re¬ 
dound as much to his glory as to the mortification of the 
Spartans, Epaminondas" left not their territories till he had 
reftored the pofterity of the old Meffenians to their ancient 
dominions, out of which they had been banifhed near 300 


raged by Meneclides, a difeontented Theban, and a bold 
and able fpeaker, who, by his artful calumnies at the trial, 
had fo far prevailed with the judges as to get Epaminondas 
deprived of the government of Boeotia for a whole year, 
though he could not gain the fame advantage againft Pelo- 
pidas, who was a greater favourite of the people, as being 
his fenior. 

By this delay the Spartans, with much difficulty, had re- \jy ar ~ re „. 
covered themfelves from their great defeatat Leudlra, and newedwith 
fettled their affairs in as good a pofture as they could: but Sparta., 
though they bad repulfed the Thebans in Peloponnefus, yet 
from the exploits they had performed there, efpecially in 
the difmembering the whole kingdom of Meffeaia from 
them, they had Hill caufe to fear what their forces might 
do under two fuch generals ; and had accordingly taken due 
care to ftrengthen themfelves againft them, and to provide 
themfelves with a great number of auxiliaries from other 
ftates, efpecially from that of Athens, with whom they had 
renewed their old treaty, and had agreed that each fhould* 
have the command five days alternately. Soon after this 
treaty the Arcadians renewed the war, andtook Pallenein La¬ 
conia by ftorm, put the garrifon to ffie fword, and were pre- 
fently affifted by the Argives and Eleans, and efpecially by- 
the Thebans, who fent to them 7000 loot and 500 horfe 
under the command of Epaminondas. This fo alarmed the 
Athenians likewife, that they immediately fent Gobrias 
wirh fome forces to oppofe his paffage in good earneft; and 
he fo behaved himfelf againft the Thebans, that they were 
forced to abandon Peloponnefus a fecond time. This ill 
fuccefs gave frefh occafion to the enemies of Epaminondas jj an ® e _ e ~ 
to blame his conduft in the higheft terms, notwithftanding p^^ 
the fingiilar bravery with which he and his troops had forc¬ 
ed the pafs. Even his friends could not but fufpeft him 

of 
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Thebes, of partiality for the Spartans, in not purfuinghis advantage 
over them, and making a greater daughter of them when he 
13 had it in his power; whiltt his enemies made it amount to 
Epaminon- no lefs than treachery to his country: fo that their brave 
dasdegrad- general was once more deprived of the government of Boeo- 
tia, and reduced to the condition of a private man. He 
did not continue long under this difgrace, before an occa- 
fion offered to make his fervices again of fuch neceffity to 
the (late, as to give him an opportunity to retrieve his fame, 
and wipe off the ftain which his enemies had thrown upon 
him. 

The Theffalians, who had groaned fome time under the 
tyranny of the ufurper Alexander, furnamed the Pheraan, 
24 fent an embaffy to Thebes to implore their aid and protec- 
Pelopidas tion; upon which Pelopidas was immediately fent as am- 
feized by baffador to expoftulatc with him on their behalf. He was 
A '^ h ande a r then in Macedon, from whence he took the young prince 
o era:a. a f terwar< i s t he celebrated monarch, in order to pro¬ 

tect and educate him ; and, upon his return, marched di- 
reCtly to Pharfalus in Theffaly, in order to punifli the trea¬ 
chery of fome mercenaries, who had deferted the Thebans 
in that expedition ; but when he came thither, he was fur- 
prifed to be met by the tyrant at the head of a numerous 
army before that city, whilft his own was but as an hand¬ 
ful of men in comparifon of it. However, whether he fup- 
pofed, or would be thought to do lb, that Alexander came 
thitherto juftify himfelf, and anfwer to the complaints al- 
ledged againft him, he went, with Ifmenias his colleague, to 
him unarmed and unattended, not doubting but his character 
as ambaffadorfrom fo powerful a republic, joined to his own 
character and authority, would protedt them from infult or 
violence : but he found himfelf miftaken ; for Alexander 
had no fooner got them in his hands, than he caufed them to 
3 5 be feized, and fent prifoners to Pheraea. 

A Theban The Thebans, highly refenting the indignity offered to 
to^rfcuf tlieir ambaffadors, fent immediately an army into Theffaly: 
him, de- hut the generals were repulfed with great lofs by the Phe- 
feated. rasan ufurper; and it was owing to Epaminondas, who was 
among them only as a private centinel, that they were not 
totally cut off. For the Thebans finding themfelves in 
fuch imminent danger, which they attributed to the incapa¬ 
city of their generals, had immediately recourfe to him, 
Epaminon- whofe valour and experience had been fo often tried; and, 
das reftor- partly by perfuafions and intreaties, and partly by threats, 
ed. obliged him to take the command. This foon gave a differ¬ 

ent turn to their affairs, and converted their flight into a 
fafe and regular retreat; for he took the horfe and light¬ 
armed foot, and placed himfelf at their head in the rear, and 
charged the enemy with fuch vigour and bravery, that he 
obliged them to defift from their purfuit. 

However, as the army had fuffered fuch lofs before as 
not to be able to purfue them in their turn, he was obliged 
to return with them to Thebes, with their pufillanimous 
generals; where the latter were fined 12,000 drachms each, 
and the former was reinftated in the command, and fent 
with a new reinforcement to repair the late dilhonour, and 
profecute their revenge. The news of his being in full 
march on this errand, greatly alarmed the tyrant; but Epa¬ 
minondas, preferring the fafety of his imprifoned colleague 
to all other confiderations, forbore pufhing hoftilities to ex¬ 
tremes, for fear of provoking the enemy to wreak all his fu¬ 
ry on him : to prevent which, he contented himfelf for a 
while hovering about with his army, and now and then with 
®7 fuch flight flcirniifhes as fhould intimidate the tyrant, and 
pV^das bring him the fooner to make fome fatisfa&ory offers. Alex- 
* ’ ander being fully convinced of the fuperiority of the The¬ 

ban general, was glad to accept of a truce of 30 days, and 
to reltore Pelopidas and Ifmenias to him; upon which he 


immediately withdrew his forces, and returned with them Thebe*, 
to Thebes. 

By this time, Thebes was raifed to a fufficient height of 
reputation and glory to begin to aim in earned at the 
fovereignty of Greece. The main obftacle to it was, 
that the other ftates grew fo jealous of her prefent great- 
nefs, as to enter into the ftrongeft alliances and confedera¬ 
cies to prevent its farther growth ; fo that not being able 
now to procure many allies at home, they made no difficul¬ 
ty to feek for them abroad; and the Lacedaemonians, by 
leading the van, gave them a plaufible pretence to follow 
their fteps, and to procure an alliance with Perfia, which at 
that time they found was ready to accept of the offers on any 
terms; the only queftion was, which of the three ftates 
fhould be preferred, Sparta, Athens, or Thebes. At the 
fame time, the Thebans propofed to their new confederates 
to fend likewife proper deputies to the Perfian court, in or¬ 
der to fupport their refpeCtive interefls; which they readily 
agreed to. Thefe were the Arcadians, Eleans, and Ar- p^^ida” 
gives ; at the head of whofe deputation Pelopidas was fent at ^ p ctv 
on the behalf of the Thebans; which the Athenians being gan court, 
apprifed of, appointed two on their part. Thefe being ail 
arrived at the Perfian court, began to purfue each their ref¬ 
peCtive interefls; but Pelopidas bad by that time gained 
fuch credit there, both for his fingular add refs and his ex¬ 
traordinary exploits, that he was diftinguifhed in a particu¬ 
lar manner from all the other deputies, and was received by 
the king with the fnoft manifeft marks of honour and efteem, 
who freely owned himfelf convinced that the Thebans were 
the people on whom he could moll fafely depend ; and after 
having greatly applauded the equity of his demands, rati¬ 
fied and confirmed them with great readinefs, to the no fmall 
mortification of the other ftates. The fubftance of them 
was, that the liberties formerly granted to the other towns of 
Greece fhould be confirmed; that Meffenia, in particular, 
fhould continue free and independent on the jurifdiCtion of 
Sparta ; that the Athenians fhould lay up their fleet; and 
that the Thebans fhould be looked upon as the ancient and 
hereditary friends of Perfia. 

The Thebans took advantage of the diffenfions which 
prevailed among the Greeks as a pretence for increafing 
their forces ; and Epaminondas thought it a proper oppor¬ 
tunity for his countrymen to make a bold effort to obtain The 5 ?[-[ 16r 
the dominion at fea, as they had obtained it in a great mea- p r(J _ 
fure at land. He propofed it to them in a public affembly, p 0 f e to 
and encouraged their hopes from the experience of the La- build a 
cedaemonians, who in Xerxes’ time had, with ten fhips only, fie et - 
at fea, gained the fuperiority over the Athenians, who had 
no fewer than 200 ; and added, that it would be a difgrace 
now to Thebes, to fuffer two fuch republics to engrofs the 
empire of fo extenfive an element, without putting in at 
leafl for their fhare of it. The people readily came into his 
propofal, not without extraordinary applaufe, and immedi¬ 
ately ordered 100 galleys to be equipped ; and in the mean¬ 
while fent him to Rhodes, Chios, and Byzantium, to fecure 
thofe ftates in their intereft, and get what affiftance he could 
from them. His negotiations had all the fuccefs that could 
be wiflied for, notwithftanding the ftrenuous oppofition of 
the Athenians, and of their admiral Laches, who was fent 
with a powerful fquadron againft him. But what more ef¬ 
fectually thwarted all his meafures, was the work that they 
found for him at land, and the obliging the Thebans to 
take part in the quarrels that then reigned among their 
neighbours: fo that whatever projects they had concerted, 
proved abortive for the prefent; and the death of Epami¬ 
nondas, which happened not long after, put an effectual ftop 
to them. 

During the abfence of that general, and of his colleague 
3 F 2 Felopidas, 
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Pelopidas, the Orchomenians, being fpirited up by fome 
Theban fugitives, had formed a defign to change the The¬ 
ban government into an ariftocracy ; and 300 horfemen of 
the former had been actually fent to put it in execution. 
Their projedt, however, was timely discovered by the vigi- 

30 lance of the magiftrates, who caufed them to be feized, and 
The city of put immediately to death. They next fent a fufficient force 
noTrazed" a § a ' n ^ t ^ le c ' t 7 °f Orchomenos, with orders to put all the 

men to death, and to fell the women and children for flaves, 
which was pundlually done ; after which they razed that 

31 noble city to the ground. Pelopidas was then on his way 
Pelopidas Theffaly, at the head of a powerful army, whither he had 

the" k een ^ ent t0 a ®^ ^ ie Theifalians, who Rill groaned under 
Theffalian t ^ e [ y rann y of Alexander the Pheraean, and had madeieve- 
tyrant. ral brave efforts to recover their liberty, but had been Hill 
overpowered by that ufurper. Being joined by the Theffa- 
lians, he encamped in the face of the enemy, though far fu- 
pericr in number, and confiding of above 20,000 men, A 
fierce engagement foon enfued, in which both fides fought 
with uncommon bravery. The place where the battle was 
fought wfts called Cynocepbala, from feveral little hills on it, 
between which there ran a large plain. Both fides endea¬ 
voured at fir ft to poft themfelves on thefe eminences with 
their foot, whilft Pelopidas ordered his cavalry to charge 
that of the enemy below; which they did with fuch fuccefs, 
that they foon put them to the rout, and purfued them over 
the plain. This obliged the tyrant to gain the tops of the 
hills, where he greatly annoyed the Theifalians that endea¬ 
voured to force thofe afcents ; fo that Pelopidas was obliged 
to give over his purfuit to come to their relief. This im¬ 
mediately infpired the Theifalians with frefti courage, who 
began again to charge the enemy at feveral onfets; and foon 
threw them into fuch diforder, that they were forced to 
give way. Pelopidas no fooner perceived the advantage, 
than he began~to look about for Alexander, with a defign 
of engaging him. Having found him out as he was com¬ 
manding his right wing, and endeavouring to rally his men, 
he moved diredUy to him ; and being got near enough to 
be heard by him, challenged him to decide the battle by 
Angle combat with him. Alexander, inllead of accepting 
the offer, turned about, and with all the fpeed he could ran 
to fcreen himfelf among his guards. Upon this Pelopidas 
charged him with fuch furious fpeed, that he obliged him 
to retire farther, and fhelter himfelf within the thickeft 


on all thefe advantages as vaftly too fmall to compenfate the Thebes, 
lofs of their brave general. w--v—w 

The news of his death had no fooner reached Thebes, 
than the whole city was feen in as deep a mourning as his 
army. However, they fent a reinforcement to it of 700® 
foot and 700 horfe, as well to revenge the death of that ge¬ 
neral, as to improve the vidlory he had gained over the ene¬ 
my ; by the help of which they fell fo furioufly on them, 
that they quickly broke and totally defeated the ffiattered 
remains of Alexander’s army. Hereupon he was forced to 
fue for peace, and to accept it on fuch conditions as the 
conquerors thought fit to impr fe. He was at length dis¬ 
patched in his bed by his wife Thebe, affifted by her bro- j ^ 

thers, about feven years after his defeat. His body was mur( j efl 4 
afterwards dragged along the ftreets, trodden under foot, 
and left a prey to the dogs. 

All this while the Thebans were watching to improve ^ 
every commotion that happened, every fuccefs they met Ambition 
with, to the forwarding of their then reigning and favourite °f the The- 
projedl, of increafing their power abbye all the reft, and in ban *‘ 
their turn to give laws to Greece. Their late fuccefs in 
Theffaly, and the rupture between the Arcadians and Man- 
tineans at the fame time, about fome confecrated money 
which the former had taken out of the temple of Olympias 
to pay their troops employed againft the Eleans, and which 
the latter called a downright facrilege, befides other dif- 
cords that reigned in the other ftates of Greece, gave frefti 
encouragement to Thebes to fet up for arbitrefs in thofe 
difputes; ;.<id fo much the more, as thofe who had embez¬ 
zled the facred money, and wanted rather to embroil mat¬ 
ters than to have them brought to light, fent that republic 
word that the Arcadians were juft upon the point of re¬ 
volting to the Spartans, and advifed them to come and put 
an immediate Itop to it. At the fame time they difpatched 
fome private direftions to a Theban officer at Tegea ); to 
apprehend feveral of their own people as difturbers of the 
peace. This was accordingly done, and feveral eminent 
perfons were confined as prifoners of ftate : they were foon 
after difcharged, and loud complaints were made againft 
fuch arbitrary and unjuft proceedings. The officer was ac- 
cufed before the Theban fenate for having intermeddled in 
their affairs, and endeavoured to interrupt the good corre- 
fpondence between the two ftates. It was even infilled on 
by fome of the Tegeans, that he ftiould be indidted and 


3 * 

Ts killed. 


Alexander 

defeated, 


ranks; the fight of which made him attack with frefti vi- proceeded againft by his principals ; whilft the more mode- 
gour, and fight more defperately againft him. He tried in rate fort, who forefawthe confequences that were likely to 
vain feveral times to break through their ranks to reach him, attend fuch appeals, and that it would infallibly bring the 
cutting down great numbers of thofe that came forward to Thebans upon them, loudly protefted againft their march- 
oppofe him : his eagernefs at length expofed him fo far to ing into their territories, and did all they could to prevent 
the darts that were (hot at him at a diftance, that fome of it. The Thebans, however, were become too powerful and 
them went quite through his armour, and gave him a def- ambitious to mifs fo fair an opportunity of getting once 
perate wound or two, while the reft advanced and ftabbed more footing in Peloponnefus, as they had long ago preme- 
him in the breaft with their fpears. ditated ; and Epaminondas was fo far from making a lecret of ^6 

It is fcarce poffible for words to exprefs the grief and def- their defign, that he told the Arcadian deputies iu juftifica- Epaminon- 
pair which not only his brave Thebans, but likewife the tion of it, that as it was or. their account that the Thebans, das difplea- 
Theffalians and other allies, ftiowed at the fight of their engaged in the war, they had adled treacheroufly with them ^ es t * le 
Ilain general: fome of the latter, who had perceived the in making peace with Athens without their confent: how- 
danger he was expofed to, came down the hill withall poffible ever, that when he was got with his army on his march into 
fpeed to his relief; but when they perceived that they were Peloponnefus to affift his friends, he would foon fee what 
come too late to fave him, both they and the reft of the lit- proofs the Arcadians would give of their fidelity. This 
tie army thought of nothing now but to revenge his Ipeech did not fail to alarm them greatly ; efpecially as 
death. They rallied accordingly, both horfe and foot, as it was fpoken in fuch a magifterial ftyle and threatening 
quick as poffible, and began to charge the enemy afrefti, and tone. Even thofe who were beft affedted to the Thebans 
with fuch defperate fury, that they at length gained a com- could not forbear expreffing their diflike of it; and all 
plete vidlory over them, and killed above 3000 of them in that had the welfare of Peloponnefus at heart readily agreed 
their purfuit, befides a much greater number which they with the Mantineans, that there was no time to be loft to 
had flain on the field of battle, though they ftill looked up- ufe all proper means to prevent the impending ftorm. 

Athens 
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Athens and Sparta were accordingly applied to, and 
were eafily prevailed upon to affift the Mantineans, and to 
come into a ttrid confederacy againft the Thebans; and to 
prevent all diiputes about the command of the army, it was 
agreed that each ftate fhould have it in its own territories j 
which plainly fhows how terrified they all were at the ap- 
prehenfion of a frelh invafion of the Thebans ; for this was 
a point which neither the Spartans nor Athenians would 
have fo readily given up to the Arcadians, though thefe had 
formerly as ftrenuoufly infilled upon it, even when they were 
aim ft reduced to the laft extremity, and had never been 
able to obtain it till now. But Epaminondas was then in 
full march at the head of his Boeotian troops, with fome 
Eubaean dUxiharKs, and a body of (lout Theffalian horfe ; 
and was moreover to be joh.ed by the Meffenians, Argives, 
and feveral other nations, as foon as he had entered Pelo- 
ponnefus. The confederate army againft him had ordered 
their rendezvous at Mantinea, ..the place which they natural¬ 
ly concluded would be firft attacked, as being the chief feat 
of thofe who h id revolted from the Thebans. But whilft 
they were fecuring themlelves on that fide, Epaminondas, 
who wifely confidered how far this confederacy and expedi¬ 
tion mult have drained the city of Sparta of its main 
ftrength, broke up privately from Nemaea, where he had 
lain tor fome time encamped, and marched all that night 
wichadelign to have furprifed that important capital: but 
his projedt being timely difcovered, the vigilant king took 
care to difconcert it ; fo that, though the Theban general 
made feveral vigorous affaults on that city, he wasfo ftoutly 
repulfed, and the Spartans behaved with fuch intrepid va¬ 
lour, that he was f< reed to retire and turn his thoughts 
againft Mantinea, which he judged by this time to have 
been quite defencelefs. He judged rightly indeed ; for the 
place was not only drained of its troops, but likewife of its 
inhabitants, who took that opportunity, whilft the feene of 
war was in Lacedaemon, to gather in their harveft, and were 
fcattered all over the country ; fo that he would not have 
met with any difficulty in gaining the town, had not the 
Athenian auxiliariescome unexpectedly to its relief, and giv¬ 
en him a frelh rcpulfe. 

Thefe two lalt defeats greatly exafperated the Theban 
general, who had never till now been ufed to them, and could 
not but forefee that they would not only lelfen his reputa¬ 
tion with his allies, but, if not timely retrieved, would fully 
the glory of all his former exploits. .What added to his 
prel'ent difficulties was, that the time allotted him for his 
expedition was almoft expired ; fo that he had but a fhort 
fpace left to undertake fome brave atchievement, which 
might recover his and his country’s honour, and keep up 
thefpirits ofhis auxiliaries and thofe under his pr. tedlion. 
He was moreover got very far into the enemy’s country, and 
faw plainly enough how narrowly they watched all his mo¬ 
tions, and how well prepared they were to oppofe him what¬ 
ever attempt he refolved upon, whether to attack them or 
to retreat. Under all thefe difficulties, he rightly confider¬ 
ed, that he mull immediately refolve upon a decifive battle; 
in which, if his priftine fortune followed him, he might at 
once retrieve his affairs, and make himfelf mailer of Pelo- 
ponnefus; or, if that failed him, as it lately had done, fall 
honourably in the attempt. In this engagement Epami¬ 
nondas made the wifeft difpofition ofhis troops, attacked 
and fought with the moft intrepid courage and conduCf, 
and had opened himfelf a way through the Spartan pha¬ 
lanxes, thrown them into the utmoft confufion, and made a 
terrible {laughter of them, infomuch that the field of battle 
was covered with their wounded and {lain, when, in the 
heat of the fight, having ventured himfelf too far in order to 
give them a total overthrow, the enemy rallied again, pour¬ 


ing with their whole fury three volleys of darts at him, Thebes, 
fome of which he drew out and returned to them, till at 
length, being covered with wound?, and weakened with the Epaminon- 
lofs of fc much blood, he received a mortal wound irom a das killed, 
javelin, and was with great difficulty refeued from the ene¬ 
my by his brave Thebans, and brought alive, though 
fpeechlefs, into his tent. As foon as he had recovered him¬ 
felf, he alked his friends that were about him what was be¬ 
come of his Ihield ; and being told that it was fafe, he bec¬ 
koned to have it brought to him, and kiffed it. He next 
inquired which fide had gained the viftory ; and being an- 
fwered, The Thebans; he replied, Then all is well : and up¬ 
on obferving fome rf his friends bewail his untimely death, 
and leaving no children behind him, heisfuid to have an- 
fwered, Yes ; I have left two fair daughters, the victory of 
Leuctra, and this of Mantinea, to perpetuate my memory. 

Soon after this, upon drawing the point of the javelin out 
of his body, he expired. 

The confequence of this great general’s fall, and of this 
bloody fight, in which neither fide could boaft any great 
advantage over the other, but a great lofs of men on both 
Tides, infomuch that Xenophon makes it a drawn battle, was, 
that both parties agreed on a celfation of arms, and parted, 
as it were by content, to take care of their wounded and 
flain. The Thebans indeed thus far gained the greater 
fhare of glory, that they renewed the fight, and after a moft 
defperate contelt, gained the victory over thofe Spartans 
that oppofed them, and refeued the body of their dying ge- 4® 
neral out of their hands. However, an effectual end was Peace con- 
put to this bloody war, and a general peace agreed on by eluded, 
all but Sparta ; who refufed it only becaufe the Meffenians 
were included in it. But as to the Thebans, they had no 
great reafon to boaft of this dear-bought victory, fince their 
power and glory began to decline from that very time ; fo 
that it may be truly faid, that it rofs and fet with their 
great general. 43 

On the death of Epaminondas, the Thebans relapfed into 
their former ftate of inactivity and idolence; and at laft 
having ventured to oppofe Alexander the Great, their city time, 
was taken, and the inhabitants il lughtered for feveral hours, 
after which the buddings were deftroyed. It was rebuilt 
by Caffander, but never afterwards made any confiderable 
figure among the Hates of Greece. About the year 146 
B.C. it fell under the power of the Romans, under which 
it continued till the extinction of their empire by the Turks. 

It is now called Thive, and is nothing to what it was for- 
merly ; yet it is four miles in circumference, but fo full of 
ruins, that there are not above 4000 Turks and Chrillians 
in it. It is now famous for a fine fort of white day, of 
which they make bowls for pipes after the Turkifh falhion. 

They are never burnt, but dry naturally, and become as hard 
as a ftone. There are two mofques in Thebes, and a great 
many Greek churches. It is feated between two fmall ri¬ 
vers, in E. Long. 23. 40. N. Lat. 38. 17. 

Thebes, in Egypt, one of the moft renowned cities of 
the ancient world. It was alfo called Diofpolij, or the city 
of Jupiter, and was built, according to l'ome, by Ofiris, ac¬ 
cording to others by Buliris. Its length, in Strabo’s time, Ancient 
was 80 furlongs, or ten miles ; but this wasnothing in com- UniveiTai 
parifoa of its ancient extent, before it was ruined by Cam ^ , . ry ’ 
byfes, which, we are told, was no lefs than 420 ftadia, or v °' ' 

52 miles and an half. The wealth of this city was fo great, 
that, after it had been plundered by the Perfians, what 
was found, on burning the remains < f the pillage, amounted 
to above 300 talents of gold and 2300 of filver. 

Mr Bruce vifited the ruins of this celebrated city ; but 
informs us that nothing now remains except four temples, 
and thefe neither fo entire nor magnificent as fome others at 
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Thebes, a place called Dcmkra. Thebes has been ‘celebrated by 
Homer for its hundred gates ; but Mr Bruce informs us, 
that no vediges of thefe are now remaining, neither can we 
difeover the foundation of any wall it ever had ; “ and as 
for the horfemen and chariots it is faid to have fent out, all 
the Thebaid fown with wheat would not have maintained 
one half of them. Thebes, at lead the ruins of the temples 
Bruce’s ca ^d Medinet Tabu, are built in a long ftretch of about a 
Travels. broad, mod parfimonioufly chofen at the fandy foot of 

the mountains. The Hortl Penftles , or hanging gardens, 
were furely formed upon the fides of thefe hills, then fup- 
plied with water with mechanical devices. The utmod is 
done to fpare the plain, and with great reafon ; for all the 
fpace of ground this ancient city has had to maintain its my¬ 
riads of horfes and men, is a plain of three quarters of a mile 
broad between the town and the river, upon which plain the 
water tifes to the height of four and five feet. All this 
pretended populoufnefs of ancient Thebes I therefore believe 
to be fabulous.” 

Mr Bruce, after examining the ground on which Thebes 
is fuppofed to have dood, thinks that it had no walls, and 
that confequently Homer’s dory of its having an hundred 
gates is mifunderdood. The mountains of the Thebaid 
dand clofe behind the town, not in a ridge, but danding 
fingle, lb that you can go round each of them. A hundred 
of thefe are faid to be hollowed out for fepulchres and other 
purpofes. Thefe, he thinks, were the hundred gates' of 
Homer ; in proof of this they are dill called by the natives 
Beeban el Melube, “ the ports or gates of the kings.” 

All that is faid of Thebes by poets or hidorians after the 
days of Homer is meant of Diofpolis, which was built by 
the Greeks long after Thebes was dedroyed, as its name 
tedifies ; though Diodorus fays it was built by Bufiris. It 
was on the ead fide of the Nile, whereas ancient Thebes was 
on the wed, though both are confidered as one city j and 
Strabo fays, that the river runs through the middle of 
Thebes, by which he means between Old Thebes and Di¬ 
ofpolis. 

THEFT, or simple larceny, is “ the felonious taking 
and carrying away of the perfonal goods of another.” This 
offence certainly commenced then, whenever it was that the 
bounds of property, or laws of meum and tuum , were eda- 
bliflicd. How far fuch an offence can exid in a date of na¬ 
ture, where all things are held to be common, is a quefiion 
that may be folved with very little difficulty. The didurb- 
ance of any individual in the occupation of what he has 
feized to his prefent ufe, feems to be the only offence of this 
kind incident to fuch a date. But, unquedionably, in fo- 
cial communities, when property is edablifhed, any violation 
of that property is fubjedt to be punilhed by the laws of 
fociety ; though how far that punilhment Ihould extend is 
matter of confiderable doubt. 

By the Jewifhlaw it was only punilhed with a pecuniary 
fine, and fatisfaftion to the party injured; and in the civil 
law, tillfome very late conditutions, we never find the pu¬ 
nilhment capital. The laws of Draco at Athens punilhed it 
with death: but his laws were faid to be written with blood ; 
and Solon afterwards changed, the penalty to a pecuniary 
mulit. And fo the Attic laws in general continued ; ex¬ 
cept that once, in a time of dearth, it was made capital to 
break into a garden and deal figs: but this law, and the in- 
formers againd the offence, grew fo odious, that from them 
ail malicious informers were dyled fycophants ; a name which 
we have much perverted from its original meaning. From 
thefe examples, as well as the reafon of the thing, many 
learned and fcrupulous men have quedioned the propriety, 
if not lawfulnefs, of infffling capital punilhment for fimple 
theft. And certainly the natural punilhment for injuries to 


property feems to be the lofs of the offender’s own proper- Theft, 
ty ; which ought to be univerfally the cafe, were all mens 
fortunes equal. But as thofe who have no property them- 
felves are generally the mod ready to attack the property of 
others, it has been found neceffary, indead of a pecuniary, 
to fubditute a corporal punilhment; yet how far this cor¬ 
poral punifhment ought to extend, is what has occalioned 
the doubt. Sir Thomas More and the Marquis Beccaria, 
at the didance of more than two centuries, have very fen- 
fibly propofed that kind of corporal punilhment which ap* 
proaches the neared to a pecuniary fatisfadlion, viz. a tem¬ 
porary imprifonment, with an obligation to labour, firdfor 
the party robbed, and afterwards for the public, in works of 
the mod davilh kind ; in order to oblige the offender to re¬ 
pair, by his indudry and diligence, the depredations he has 
committed upon private property and public order. But, 
notwithdanding all the remondrances of fpeculative politi¬ 
cians and moralids, the punilhment of theft dill continues 
throughout the greated part of Europe to be capital: and 
Puffendorf, together with Sir Matthew Hale, are of opi¬ 
nion that this mud always be referred to the prudence of 
the legiflature; who are to judge, fay they, when crimes 
are become fo enormous as to require fuch fanguinary re- 
dridtions. Yet both thefe writers agree, that fuch punifli- 
ment Ihould be cautioudy inflidted, and never without the 
utmofi. neceffity. 

The Anglo Saxon laws nominally punilhed theft with 
death, if above the value of twelvepence : but the cri¬ 
minal was permitted • to redeem his life by a pecuniary 
ranfom ; as, among their ancedors the Germans, by a dated 
numher of cattle. But in the 9th year of Henry I. this 
power of redemption was taken away, and all perfons guilty 
of larceny above the value of twelvepence were diredted to 
be hanged; which law continues in force to this day. For 
though the inferior fpecies of theft, or petit larceny, is only 
punilhed by whipping at common law, or (by dat. 4 Geo. I. 
c. xx.) may be extended to tranfportation for feven years, as 
is alfo exprefsly diredted in the cafe of the Plate-glafs Com¬ 
pany ; yet the punilhment of grand larceny, or the dealing 
above the value of twelvepence (which fum was the dand- 
ard in the time of king Atheldan, 800 years ago), is at com¬ 
mon law regularly death ; which, confidering the great in¬ 
termediate alteration in the price or denomination of mo¬ 
ney, is undoubtedly a very rigorous conditution ; and made 
Sir Henry Spelman (above a century fince, when money 
was at twice its prefent rate) complain, that while every 
thing elfe was rifen in its nominal value, and become dearer, 
the life of man had continually grown cheaper. It is true, 
that the mercy of juries will often make them drain a point, 
and bring in larceny to be under the value of twelvepence, 
when it is really of much greater value : but this, though 
evidently judifiableand proper when it only reduces the pre¬ 
fent nominalvalue of money to the ancient dandard, is other- 
wife a kind of pious perjury, and does not at all excufe our 
common law in this refpeift from the imputation offeverity, 
but rather drongly confeffes the charge. It is likewife true, 
that by the merciful extenfions of the benefit of clergy by 
our modern datutelaw, a perfon who commits a fimple lar¬ 
ceny to the value of thirteen pence or thirteen hundred 
pounds, though guilty of a capital offence, fliall be excufed 
the pains of death ; but this is only for the firft offence. 

And in many cafes of fimple larceny the benefit of clergy 
is taken away by datute : as from horfe-dealing in the prin¬ 
cipals and acceffaries both before and after the fad! ; theft 
by great and notorious thieves in Northumberland and Cum¬ 
berland ; taking woollen cloth from off the tenters, or li¬ 
nens, fudians, calicoes, or cotton goods, from the place of 
manufadhire (which extends, in tire lad cafe, to aiders, af- 

liders, 
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Thdt filters, procurers, buyers, and receivers) ; felonioufly driving 
Theobald awa 7 * or ot herwife dealing one or more Iheep or other cattle 
fpecified in the adts, or killing them with intent to fteal the 
whole or any part of the carcafe, or aiding or affifting there¬ 
in ; thefts on navigable rivers above the value of forty {Kil¬ 
lings, or being prefent, aiding and affifting thereat; plunder¬ 
ing velfels in diftrefs, or that have fuffered Ihipwreck; Heal¬ 
ing letters fent by the poll:; and all'o Healing deer, hares, 
and conies, under the peculiar circumftances mentioned in 
the Waltham black adt. Which additional feverity is ow¬ 
ing to the great malice and mifehief of the theft in fome of 
thefe inftances; and, in others, to the difficulties men would 
Otherwife lie under to preferve thofe goods, which are fo 
eafily carried off. Upon which laft principle the Roman 
law puniffied more feverely than other thieves the Abtge'i or 
dealers of cattle, and the Balnearii or fuch as Hole the 
clothes of perfons who were walhing in the public baths j 
both which conftitutions feem to be borrowed from the laws 
of Athens. And, fo too, the ancient Goths punilhed with 
unrelenting feverity thefts of cattle, or of corn that was 
reaped and left in tile field ; fuch kind of property (which 
no human induftry can lufficiently guard) being efteemed 
under the peculiar cuftody of heaven. 

TtiEFr-BoU (from the Saxon theof, i. e. fur, and bate, 
compenfath), is the receiving of a man’s goods again from a 
thief, after ftolen, or other amends not to profecute the fe¬ 
lon, and to the intent the thief may efcape ; which is an of¬ 
fence puniffiable with fine and imprifonment, See. 

THELIGONUM, in botany: A genus of plants be¬ 
longing to the clafs of moncecia, and order of polyandria ; and 
in the natural fyftem ranging under the 53d order, Scabrida. 
The male calyx is bifid; there is no corolla; the ftamina 
are generally 12. The female calyx is alfo bifid ; there is 
no corolla ; only one piftil; the capfule is coriaceous, unilo¬ 
cular, and monofpermous. There is only one fpecies, the 
Cynocrambe, which is indigenous in the fouth of Europe. 

THEME, denotes the fubjecl of an excercife for young 
ftudents to write or compofe on. 

THEMISON, a phyficianof Laodicea, a difciple of Af- 
clepiades. He founded the methodic fedt, with a view to 
the more eafily teaching and pradtifing the art of medicine. 
(See Medicine, n° 37). ThemiLn gave the firft ac¬ 
count of diacodium, which was prepared of the juice and 
decodtion of poppy-heads and honey. He invented a purg¬ 
ing medicine called heira . 

' THEMISTIUS, an ancient Greek orator and philofo- 
pber, a native of Paphlagonia, who flourifhed in the 4th 
century. He had great intereft and favour with the empe- 
tqts in his time, and though a heathen, was of a very tole¬ 
rating fpirit. He taught tor many years at Conftantinople, 
of which city he was made prsefedt by Julian and Theodo- 
fius ; and lived to be exceeding old. More than 30 of his 
orations are ftill extant, befides commentaries on feveral 
parts of Ariftolle’s works. 

THEMISTOCLES, the renowned Athenian admiral, 
general, and patriot, who gained the battle of Sa'amis 
againft the Fe'fians. Being banifhed his country by his un¬ 
grateful fellow-citizens, he fled to Artaxerxes king of Per¬ 
ils : but, in order to avoid taking up arms againft bis coun¬ 
try, he flew himfelf, 464 B. C. See Attica, n° 76, et feq. 

THEOBALD (Lewis), the fon of an attorney at Sit- 
tingbourn in Kent, was a well-known writer and critic in 
the early part of the prefent century. He engaged m a 
paper called tIre Ceifor, publilhed in Mill’s Journal, where¬ 
in, by delivering h’s opinions with too little referVe con¬ 
cerning fome eminent wits, he expofed himfelf to their re- 
fenTnent. Upon the publication of Pope’s Homer, he praif- 
ed it in tei ms of extravagant admiration, yet afterwards 


thought proper to abufe it as earneftly ; for which Pope at Theobro- 
firft made him the hero of his Dunciad, though he after- ® a 
ward laid him afide for another. Mr Theobald not only ex- Theo " r!tu , t 
pofed himfelf to the lafhes of Pope, but waged war with Mr 
Dennis, who treated him more roughly, though with lefs 
fatire. He neverthelefs publilhed an edition of Shakefpeare, 
in which he corredted, with great pains and ingenuity, many 
faults that had crept into that poet’s writings. This edi¬ 
tion is ftill in great efteem ; being in general preferred to 
thofe publilhed by Pope, Warburton, and Hanmer. He alio 
wrote fome plays, and tranflated others from the ancients. 

THEOBROMA, in botany: A genus of plants belong¬ 
ing to the clafs oipolyadelphia, and order of pentandria ; and 
in the natural fyftem ranging under the 37th order, Cobum - 
nifera. The calyx is triphyllous; the petals, which are 
five in number, are vaulted and two-horned ; the nedtarium 
is pentaphyllous and regular; the ftamina grow from the 
nedtarium, each having five anther®. There are three fpe¬ 
cies ; the cacao, guazumo, and angufia. 

The cacao, or chocolate tree, we lhall deferibe in the 
words of Dr Wright : “ In all the French and Spanilh London 
iflands and fettlements in the warmer parts of America, the Medical 
chocolate tree is carefully cultivated. This was formerly 
the cafe alfo in Jamaica ; but at prefent we have only a few v0 • V1U- 
ftraggling trees left as monuments of our indolence and 
bad policy. 

“ This tree delights in lhady places and deep vallies. It 
is feldom above 20 feet high. The leaves are oblong, large, 
and pointed. The flowers fpring from the trunk and large 
branches ; they are fmall, and pale red. The pods are oval 
and pointed. The feeds or nuts are numerous, and curiouf- 
ly flowed in a white pithy fubftance. 

“ The cocoa nuts being gently parched in an iron pot 
over the fire, the external covering feparates eafily. The 
kernel is Jevigated on a fmooth ftone; a little arnotto is 
added, and with a few drops of water is reduced to a mafs, 
and formed into rolls of one pound each. This Ample pre¬ 
paration is the moft natural, and the belt. It is in daily 
ufe in moft families in Jamaica, and feems well adapted for 
rearing of children.” See Chocolate. 

THEOCRACY, in matters of government, a Hate go¬ 
verned by the immediate diredtion of God alone : fuch was 
the ancient government of the Jews before the time of 
Saul. 

THEOCRITUS, the father of paftoral poetry, was 
born at Syracufe in Sicily. Two of his poems afeertain his 
age; or,e addreffed to Hiero king of Syracufe, who began 
his reign about 275 years before Chrift ; and the other to 
Ptolemy Philadelphus king of Egypt. Hiero, though a 
prince diftinguifhed in arms and political wifdom, does not 
feem to have been a patron of learning- This is fuppofed 
to have given birth to the 1.6th Idyllium. From Syracufe 
Theocritus went to Alexandria, where he feems to have 
found a munificent patron in Ptolemy Philadelphus, if'we 
may judge from the panegyric which he compofed on lint 
prince (the 17th Idyllium)., It has been faid that Theocri¬ 
tus was ftrangled by Hiero, but we have not found evidence 
of this. 

The compofitions of this poet are diftinguifhed, among 
the ancients, by the name of Idyllbums, in order to exprefs 
the fmallnefs and variety of their natures : they would now 
be culled Mjcllanies, or Poem / on fveral Occasions. The 
firft nine and the eleventh are confeffed to be true pallorals, 
and hence Theocritus has ufually puffed for nothing more 
than a p ut in: poet; yet he is rr.an'fcftly robbed of a great 
part of his fame, if his other pcems lure not their proper 
laurels. For though the greatei part of hi., Idyliiums can¬ 
not be called the fongs of lhcphercL,. yet they have certainly 
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the’T reipedtive merits. His paftorals ought to be con- 
iidered as the foundation of his credit; upon this claim 
he will be admitted for the finilher as well as the inventor of 
his art, and will be acknowledged to have excelled all his 
imitators as much as originals ufually do their copies. 

The works of this poet were firft publilhed in folio by 
Aldus Manutius at Venice in 1495. A more elegant and 
correct edition was printed by Henry Stephens at Paris in 
1566. An edition was publiflied at Leipfic in 1765, with 
valuable notes by the learned Reifke. But what wilLmoft 
highly gratify the admirers of paftoral poetry, is an edition 
publilhed in 1770, 2 vols 4m, by Mr Thomas Wharton, 
it is accompanied by the fcholia of the belt editors, and the 
different readings of 15 MSS. 

THEODOLITE, a mathematical inftrument for mea- 
furing heights and diftances. See Geometry, p. 679. 

THEODORE, king of Corfxca, baron Nieuhoff in the 
county of La Marc in Weftphalia. He had his education 
in the French fervice, and afterwards went to Spain, where 
he received fume marks of regard from the duke of Riperda 
and cardinal Alberoni; but being of an unfettled difpofi- 
tion, he quitted Spain, and travelled into Italy, England, 
and Holland, in fearch of fome new adventure. He at laft 
fixed his attention on Corfica, and formed the fcheme of 
tendering himfelf fovereign of that ifland. He was a man 
of abilities and addrefs; and having fully informed himfelf 
of every thing relating to Corfica, went to Tunis, where he 
fell upon means to procure fome money and arms ; and then 
went to Leghorn, from whence he wrote a letter to the 
Corftcan chiefs Giafferi and Paoli, offering confiderable af- 
fiftance to the nation if they would eledt him as their fove¬ 
reign. This letter was configned to Count Domenico Riva- 
roL, who adled as Corfican plenipotentiary in Tufcany ; 
and he gave for anfwer, that if Theodore brought the affift- 
ance he promifed to the Corficans, they would very willing¬ 
ly make him king. 

Upon this he, without lofs of time, fet fail, and landed at 
Tavagna in the fpring of the year 1736. He was a man of 
a very ftately appearance, and the Turkilh drefs he wore 
added to the dignity of his mien. He had a few attendants 
with him; and his manners were fo engaging, and his of¬ 
fers fo plaufible, that he was proclaimed king of Corfica 
before Count Rivarola’s difpatches arrived to inform the 
chiefs of the terms upon which he had agreed. He brought 
with him about 1000 zequins of Tunis, befide fome arms 
and ammunition, and made magnificent promifes of foreign 
afliftance; whence the Corficans, who were glad of any- 
fupport, willingly gave into his fchemes. Theodore in- 
ftantly affumed every mark of royal dignity. He had his 
guards and his officers of ftate; he conferred titles of ho¬ 
nour, and (truck money both of filver and copper. The 
filver pieces were few in number, and can now hardly be 
met with ; the copper coins have on one fide T. R. that 
is, “ Theodorus Rex,” with a double branch croffed, and 
round it this infcription, Pro bono publico Re. Co. that 
is, “ For the public good of the kingdom of Corfica on 
the other fide is the value of the piece; Cinque folidi , or five 
fous. 

The Genoefe were not a little confounded with this un¬ 
expected adventurer. They publiffied a violent manifefto 
again!! Theodore, treating him with great contempt; but 
at the fame time ffiowing they were alarmed at his appear¬ 
ance. Theodore replied, in a manifefto, with all the calm- 
nefs and dignity of a monarch ; but after being about eight 
months in Corfica, perceiving that the people began to cool 
in their affefiions towards him, he affembled his chiefs, and 
declared he would keep them no longer in a ftate of uncer¬ 
tainty, being determined to feek in perfon the fupport he fo 


long expedted. He fettled an adminiftration during his ab- Thebddre, 
fence, recommended unity in the ftrongeft terms, and left Theodoret. 
the ifland with reciprocal affurances of fidelity and affedtion. 

He went to Holland, where he was fo fuccefsful as to ob¬ 
tain credit from feveral lich merchants, particularly Jews, 
who trufted him with cannon and other warlike (lores to a 
great value, under the charge of a fupercargo. With thefe 
he returned to Corfica in 1739; but by this time the 
French, as auxiliaries to the Genoefe, had become fo power¬ 
ful in the ifland, that though Theodore threw in his fup- 
ply of warlike (tores, he did not incline to venture his per- 
fon, the Genoefe having fet a high price on his head. He 
therefore again departed; and after many unavailing at¬ 
tempts to recover his crown, at length chofe for retirement 
a country where he might enjoy the participation of that 
liberty which he had fo vainly endeavoured to give his Cor¬ 
ficans ; but his fituation in England by degrees grew 
wretched, and he was reduced fo low as to be feveral years 
before his death a prifoner for debt in the King’s Bench. 

At length, to the honour of fome gentlemen of rank, a 
chaiitable contribution was fet on foot for him in the year 
1753. Mr Bolwell obferves, that Mr Horace Walpole ge- 
neroufly exerted himfelf for the unhappy Theodore, and 
wrote a paper in The World with great elegance and hu¬ 
mour, foficiting a contribution for the unhappy monarch 
in diftrefs, to be paid to Mr Robert Dodfley bookfeller, as 
lord high treafurer. This brought him a very handfome 
fum, and he was fet at liberty. That gentleman adds, that 
Mr Walpole has the original deed, by which Theodore 
made over the kingdom of Corfica in fecurity to his credi¬ 
tors, and that he has alfo the great feal of the kingdom* 

Theodore died in 1756, and was buried in St Anne’s 
churchyard, Weftminfter; where, in 1757, a Ample una¬ 
dorned monument of marble was eredted to his memory by 
a gentleman, with an infcription; which, after mentioning 
fome of the above particulars, concludes with the following 
lines: 

The grave, great teacher, to a level brings 

Heroes and beggars, galley-flaves and kings ; 

But Theodore this moral learn’d ere dead, 1 

Fate pour’d its leflon on his living head, C 

Bellow’d a kingdom and deny’d him bread. J 

Theodore left a fon, who was an accompliflied gentleman. 

THEODORET, bilhop of St Cyricus in Syria, in the 
4th century, and one of the moft learned fathers of the 
church, was born in the year 386, and was the difciple of 
Theodorus Mopfueftia and St John Chryfoftom. Having 
received holy orders, he was with difficulty perfuaded to 
accept of the bifhopric of St Cyricus, about the year 420. 

He difcovered great frugality in the expences of his table, 
drefs, and furniture, but fpent confiderable fums in improv¬ 
ing and adorning the city of Cyricus. He eredted two 
large bridges, public baths, fountains, and aquedudts, and 
laboured with great zeal and fuccefs in his diocefe. Yet his 
zeal was not confined to his own church : he went to preach 
at Antioch and the neighbouring towns; where he became 
admired for his eloquence and learning, and had the happi- 
nefs to convert multitudes of people. He wrote in favour of 
John of Antioch and the Neftorians, againft Cyril’s Twelve 
Anathemas: he afterwards attacked the opinions of Nefto- 
rius, and was depofed in the fynod held by the Eutychians 
at Ephefus ; but was again reftored by the general coun¬ 
cil of Chalcedon, in which he was prefent, in 451. It 
is thought that he died foon after ; though others fay that 
he lived till the year 457. There are {till extant Theo- 
doret’s excellent Commentary on St Paul’s Epiftles, and on 
feveral other books of the Holy Scriptures. 2. His Ec- 
clefiaftical Hiftory from the time of Arius to Theodofius 

the 
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Theodofim the Younger. 3. Thehiftory of the famous Anchorites of 
Theogony. hj s time. 4. Epiftles. 5. Difcourfes on Providence. And, 
6. An excellent treatil'e againft the Pagans, intitled, De Cu- 
randis Gracorum AffeCtibus; and other works. The bell 
edition of all which is that of Father Sirmond in Greek and 
Latin, in 4vols. folio. 

THEODOSIUS I. called the Great, was a native of 
Spain. The valour he had fliown, and the great fervices 
he had done to the empire, made Gratian, attacked by the 
Goths and Germans, to admit him as a partner in the go¬ 
vernment. He received the purple in 379, aged 43. See 
Con 3 TANTINOPLE, n° 77-88. 

THEOGONY, formed from 0.0; God, and yon genitttra, 

S' 
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“ feed, offspring,” that branch of the heathen theology Thcognis. 
which taught the genealogy of their gods. ‘ 

Hefiod gives us the ancient theogony, in a poem under 
that title. Among the moll ancient writers, Dr Burnet 
obferves, that theogony and cofmogor.y fignified the fame 
thing. In effedt, the generation of the gods of the an¬ 
cient Perfians, fire, water, and earth, is apparently no other 
than that of the primary elements. 

THEOGNlS, an ancient Greek poet of Megara in A- 
chaia, flourifhed about the 59th Olympiad, 144 B. C. 

We have a moral work of his extant, containing a fum- 
mary of precepts and reflections, ufualiy to be found in the 
collections of the Greek minor poets. 

LOGY 


I 

J>cfiaition. 


* 

Chnftian 

theology, 


*To be ftu- 
*lk<l care¬ 
fully by 
lb ole in¬ 
tended for 
the for vice 
of the 
church. 


I S a Greek word (S.oxo^ia), and fignifies that fcience 
which treats of the being and attributes of God, his 
relations to us, the difpenfations of his providence, his will 
with refpeCt to our aCtions, and his purpofes with refpeCt to 
our end. The word was firft ufed to denote the fyitems, 
or rather the heterogeneous fables, of thofe poets and philo- 
fophers who wrote of the genealogy and exploits of the 
gods of Greece, Hence Orpheus, Mufeus, Hefiod, Phe- 
recydes, and Pythagoras, were called theologians ; and the 
fame epithet was given to Plato, on account of his fublime 
fpeculations on the fame fubjeCt. It was afterwards adopt¬ 
ed by the earlieft writers ot the Chrilban church, who 
Ityled the author of the apocalypfe, by way of eminence, 

• Btoroyo;, the Divine. 

Although every pagan nation of antiquity had fome 
tutelary deities peculiar to itfelf, they may yet be conftdered 
as having all had the fame theology, lince an intercommuni¬ 
ty of gods was univerfally admitted, and the heavenly bodies 
were adored as the dii majorum gentium over the whole earth. 
This being the cafe, we are happily relieved from treating, 
in the fame article, of the truths ot Chriftianity and the 
fictions of paganifm, as we have elfewhere traced idolatry 
from its i'ource, and (hewn by what means “ the foolith 
hearts of men became fo darkened that they changed the 
glory of the incorruptible God into an image made hke to 
corruptible man, and to birds, and four-footed bealls, and 
creeping things.” See Polytheism. 

The abfurdities and inconliftency of the pretended reve¬ 
lation of the Arabian impoftor have been fufficiently expoled 
under the words Alcoran and Mahometanism ; fo that 
the only theology of which we have to treat at prefent is 
Chriftian theology, which comprehends that which is com¬ 
monly called natural, and that which ft revealed in the 
feriptures 1 f the Old and New Tellaments. Thefe taken to¬ 
gether, and they ought never to be feparated, compole a 
body of fcience fo important, that in comparifon with it all 
other fciences fink into infignificauce; for without a com¬ 
petent knowledge of the attributes of God, of the feveral 
relations in which he (lauds to us, and of the ends for which 
we were created, it is obvious that we mud wander through 
life like men groping in the dark, ftrangers to the road on 
which we are travelling, as well as to the fate awaiting us 
at the end of our journey. 

But it this knowledge be necelfary to all Chriftians, it is 
doubly fo to thofe who are appointed to feed the flock of 
thrift, and to teach the ignorant what they are to believe, 
and what to do, in order to work out their own falvation. 
The wild cm and piety of our ancellcrs have accordingly 
founded pr fclTbrfhips of theology in all our univerfities, 
where the princ : ples of our religion are taught in a lyflcniu- 
You XVIII. Part II. 


tic and fcientific manner ; and the church has ordained, that 
no man (hall be admitted to the office of a preacher of the 
gofpel who has not attended a regular courfe of fuch the¬ 
ological lectures. 

It mu ft not, however, be fuppofed, that, by merely lifttn- 
ing to a courfe of leisures however able, any man, will be¬ 
come an accompliffied divine. The principles of this fcience 
are to be found only in the word and works of God; and he 
who would extra# them pure and unfophifticated, mu ft dig 
for them himfelf in that exhauftlels mine. To fit a man for 4 
this important inveftigation, much previous knowledge is re- Previous 
quifite. He muft ftudy the works of God fcientifically knowledge 
before he can perceive the full force of thatteftimony which r =q ul f lte for 
they bear to the power, the wifdom, and the goodnefs of k'n^of^this" 
their author. Hence the neceffity of a general acquaint- 
ance with the phyfical and mathematical fciences before a 
man enter upon the proper ftudy of theology, for he' will 
not otherwife obtain juft and enlarged conceptions of the 
God of theuniverfe. See Physics, n° 1x5. 

But an acquaintance with the phyfical and mathematical 
fciences is not alone a fufficient preparation for the ftudy of 
theology. Indeed it is poffible for a man to devote himfelf 
fo wholly to any of thele fciences, as to make it counteract 
the only purpofes for which it can be valuable to the divine ; 
for he who is conftantly immerfed in matter, is apt to fulpefl 
that there is no other iubftance ; and he who is habituated 
to the routine ot geometrical demonftration, becomes in 
time incapable of reafoning at large, and eftimating the 
force of the various degrees of moral evidence. To avert 
thefe untoward confequences, every man, before he enters 
upon the ftudy of that fcience which is the fubjeCt of the 
prefent article, fhould make himfelf acquainted with the 
principles of logic, the feveral powers of the human mind, 
and the different fources of evidence ; in doing which he 
will find the greateft affiftance from Bacon’s Novum Organum, 

L cke’s Effay on the Human Underjianding, Reid’s Ejfays on 
the Intellectual and Active Powers of Man, and Tatiiam’s 
Chart and Scale of Truth. Thefe works, of which the 
young ftudent ought to make himfelf mailer, will teach him 
to think juftly, and guard him againft a thoufand errors, 
which thofe who have not laid fuch a foundation are apt to 
embrace as the truths of God. 

The man who propofes to ftudy theology ought to have 
it in view, as the ultimate end of his labours, to impart to 
others that knowledge which he may procure for himfelf. 

“ Amongft the many marks which diftinguilh the Chriftian 
philofopher from the Pagan, this (fays a learned writei *) is * Warbur- 
one of the mod ftrikin^—the Pagan fought knowledge in a ton. 
feliifh wav, to fecrete it for his own ufe ; the Chriftian feeks 
it with the generous purpofe (firft in view, though laft in 
3 G execution) 
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Introduc- execution) to impart it to others. The Pagan philofopher, 
non. therefore, having cultivated the art of thinking , proceeds to 
feat of jpeaking , in order to difplay his vanity in the dexterous 
ufe of deceit. On the other hand, the Chrijian philofopher 
cultivates the ert of fpeaking , "for the foie purpofe of diffe- 
minating the truth in his office of preacher of the gofpel.” 

As every man, before he enters upon the proper Itudy of 
theology, receives, at lead in this country, the rudiments of 
a liberal education, it may perhaps be fuperfluous to mention 
here any books as peculiarly proper to teach him the art of 
fpeaking : we cannot however forbear to recommend to our 
ftudent the attentive perufal of Quintilian’s Injlitutions , and 
Dr Blair’s LeSures on Rhetoric and the Belles Lettres. A fa¬ 
miliar acquaintance with thefe works will enable him, if he 
be endowed by nature with talents fit for the office in which 
he propofes to engage, to exprefs his thoughts with corrett- 
nefe and elegance ; “ without which, it has been well obfer- 
ved, that fcience, efpecially in a clergyman, is but learned 
lumber, a burden to the owner, and a nu-ifance to every 
body elfe.” 

No man can proceed thus far in the purfuits of general 
fcience without having been at lead initiated in the learned 
languages ; but he who intends to make theology his pro- 
feffion Ihould devote himfelf more particularly to the fludy 
of Greek and Hebrew, becaufe in thele tongues the original 
l'criptures are written. By this we do not mean to infinuate 
that it is neceffary for the man whofe views afpire no far¬ 
ther than to the office of pallor of a Chriftian congrega¬ 
tion, to make himfelf a profound critic in either of thefe 
ancient languages. The time requiftte for this purpofe is 
fo long, that it would leave very little for other lludies of 
infinitely more importance to him, whofe proper bufinefs it is 
to inftrult the ignorant in thofe plain and fimple truths 
which are fufficient to guide all men in the way to falva- 
tion. Still, however, it is obvious, that he who is incapable 
of confulting the original feriptures, mull reft his faith, not 
upon the fure foundation of the word of God, but upon the 
credit of fallible tranflators; and if he be at any time called 
upon to vindicate revelation againll the feoffs of infidelity, 
he will have to llruggle with many difficulties which are eali- 
ly folved by him who is mailer of the original tongues. 
s The ftudent having laid in this Hock of preparatory 

Cautions to knowledge, is now qualified to attend with advantage the 
be obferved theological ie&ures of a learned profeflor ; but in doing this, 
in attend- k e q 10U jq g s verv careful neither to admit nor rejelt any 

tufe^oVa 0 " thing u P on tiie b ® re cuthorit y of his Right priu- 

profeiTor. 3 ciples in theology are of the utmoft importance, and can 
r reft upon no authority inferior to that of the word of God. 

On this account we have long been of opinion, that a pro- 
feffor cannot render his pupils fo much fervice by a fyfte- 
matical courfe of leftures, as by directing their lludies, and 
pointing out the road in which they may themfelves arrive 
in the lhorteft time at the genuine lenfe of the facred ferip- 
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lures. In this opinion we have the honour to agree with l'rclimU 
the ablell lecturer § in theology that we have ever heard, nary Diroe* 
The authors of all lyftems are more or lefs prejudiced In twns \ _ ■ 
behalf of feme particular and ai tificial mode of faith. He, § The late 
therefore, who begins with the ftudy of them, and after- Camp- 
wards proceeds to the facred volume, fees with ajaundiced ^ el £ j°^ A ' 
eye every text fepporting the particular tenets of his firft; ber ctn ’ 
mailer, and alts as abfurd a part as Ire who tries not the 
gold by the copel, but the copel by the gold. Before our 
young divine, therefore, fit down to the ferious perufal of 
any one of thofe injiitutes or bodies of theology wh ch abound 
in all languages, and even before he read that which tire 
nature of our work compels us to lay before him, we beg 
leave, with the utmoft deference to the feperior judgment 
of our more learned readers, to recommend to his conft- 
deration the following 

Preliminary Directions for the Study of 
Theology. 


Christian theology is divided into two great parts, natural CbrifHair- 
and revealedi the former comprehending lhat which may divideddn- 
be known of G< d from the creation of the world, even his totwogreat 
eternal power and Godhead ; the latter, that which is dif- parts, 
covered to man nowhere but in the facred volume of the 
Old and New Teftaments. 7 

Concerning the extent of natural theology many opini- Firft prin- 
ons have been formed, whillt feme have contended that cl pl £3 °f 
there is no fuch thing. Into thefe difputes we mean not t ' leo *°&y. 
at prefent to enter. We believe that one of them could catell u 
have had no exiltence among feber and enlightened men, 
had the contending parties been at due pains to define with 
accuracy the terms which they ufed. Whatever be the 
origin of religion, which we have endeavoured to afeertain 
elfewhere (fee Religion, n° 6—17.), it is obvious, that no 
man can receive a written book as the word of God till he be 
convinced by feme other means that God exills, and that 
he is a Being of power, wifdom, and goodnefs, who watches 
over the conduit of bis creature man. If the progenitor 
of the human race was inftrulted in the principles of reli¬ 
gion by the Author of his being (a fall of which it is diffi¬ 
cult to conceive how a conliftenc theill can entertain a 
doubt), he might communicate to his children, by natural 
means, rnuch -of that knowledge which he himfelf could not 
have difeovered had he not been fupernaturally enlightened. 

Between illuflrating cr proving a truth which is already 
talked ol, and making a difeovery of what is wholly un¬ 
known, every one perceives that there is an immenfe dif¬ 
ference (a). 

To beings whofe natural knowledge originates wholly g 
from fenfation, and whofe minds cannot, but by much dif- To the ear- 
cipline, advance from fenfe to fcience, a long feries of re- lieftmortafe 
velations might be neceffary to give them at firft juft notions hy repeated 
of God and his attributes, and to enable them to perceive revelatlon * 

the 


(a) The diferiminating powers of Ariftotle will not be queftioned ; and in the following extralt made by Cicero from 
feme of bis works which are now loft, he expreffes our fentiments on this important fubjelt with his ufual precifion : 

_« p rsec lare ergo Ariftoteles, si essent, inqnit, qtii fub terra femper habilaviffent, bonis, et illuftribus domiciliis, qute 

effent ornata fignis atque pilturis, inltrultaque rebus iis omnibus, quibus abundant ii, qui beati putantur, nec tamen 
exiffent unquam fepra terrain : accepissent autem fama et auditione, esse quoddam numen, et vim beorum j 
deinde aliquo tempore, patefactis terras faucibus, ex illis abditis fedibus evadere in base loca, qua; nos incolimus, atque 
exVe potuiffent: cum repente terram, et maria, ceelumque vidiffent : nubium magnitudinem, ventorumque vim cognovif- 
fent adfpexiffentque folem, ejufque turn magnitudinem, pulchritudinemque, turn etiam efficientiam cognoviffent, quod is 
d ; “m efficeret, toto coslo luce diffufa : cum autem terras nox opacaffet, turn ccelum totum cernerent aftris diftinltum et 
ornatum, lunteque luminum varietatem turn crefcentis, turn feenefeentis, eorumque omnium ortus et occafes, atque in 
omni seternitate ratos, immutabilefque curfus : hasc cum viderent, profecto et esse decs, et hsec tanta opera 
beorum ESSE’arbitrarentur.” De Nat. Dtorum , lib. ii. § 37. 

from 
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Prdimba- the relation between the eft eel and its caufe, fo as to infer 
ry Dircc- by the powers of their own reafon the exillence of the 
tlona - Creator from the pretence of his creatures. Such revela¬ 
tions, however, could be fatisfaeftory only to thofe who im¬ 
mediately received them. Whenever the Deity has been 
pleated by fupernatural means to communicate any informa¬ 
tion to man, we may be fure that he has taken effectual care 
to fatisfy the perfon fo highly favoured that his undemand¬ 
ing was not under the influence of any illufion ; but fuch 
a perfon could not communicate to another the knowledge 
which he had thus received by any other means than an 
addrefs to his rational faculties. No man can be required 
to believe, no man indeed can believe, without proof, that 
another, who has no more faculties cither of fenfation or 
intellcd than himfelf, has obtained information from a fource 
to which he has no pollible accefs. An appeal to miracles 
would in this cafe ferve no purpofe ; for we mull believe 
in the exillence, power, wifdom, and juftice, of God, be¬ 
fore a miracle can be admitted as evidence of any thing but 
the power of him by whom it is performed. See Miracle. 

9 It is therefore undeniable that there are fome principles 
And yet 0 f theology which may be called natural ; for though it is 
maybe pro- j n ^ bighell decree probable that the parents of mankind 
ed natural received all their theological knowledge by fupernatural 
principles, means, it is yet obvious that fome parts of that knowledge 

mull have been capable of a proof purely rational, other- 
wife not a fingle religious truth could have been conveyed 
through the fucceedmg generations of the human race but 
by the immediate infpiration of each individual. We indeed 
admit many proportions as certainly true, upon the foie au¬ 
thority of the Jewilh and Chriitian feriptures, and we re¬ 
ceive thefe feriptures with gratitude as the lively oracles 
of God ; but it is feif-evident that we could not do either 
the one or the other, were we not convinced by natural 
means that God exifts, that he is a Being of goodnefs, 
juftice, and power, and that he infpired with divine wifdom 
the penmen of thefe l'acred volumes. Now, though it is 
very poffible that no man or body of men, left to themfelves 
from infancy in a defert world, would ever have made a 
theological difeovery j yet whatever propofitions relating to 
the being and attributes of the fii ft caufe and the duty of man, 
can be demonftrated by human reafon, independent of writ¬ 
ten revelation, may be called natural theology , and are of the 
utmoft importance, as being to us the firlt principles of all 
religion. Natural theology, in this fenl'e of the word, is 
the foundation of the Chriftian revelation ; for without a 
previous knowledge of it, we could have ms evidence that 
the feriptures of the Old and New Teftaments are indeed 
the word of God. 

10 Our young divine, therefore, in the regular order of his 
theolo*' to ft uc * 1£s » ou ght to make himfelf mailer of natural theology be- 
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fore he enter upon the important talk of fearching the ferip- PrJimina. 
tures. On this fubjedt many books have been publifhed in r 7 Birec ' 
our own and other languages; but perhaps there is none 
more worthy of attention than the Religion of x.ature de¬ 
lineated by Mr. Wollafton (b). It is a work of great merit, 
and bears ample tellimony to its author’s learning and a- ute- 
nefs : yet we think it ought to be read with caution. Mr. Books re- 
Wollafton’s theory of moral oblgation is fanciful and ground- comtnend- 
lefs ; and whilff we readily acknowledge that he demon- cd. 
ftrates many truths with elegance and perfpicuity, we can¬ 
not deny that he attempts a proof ci others, for which 
we believe no other evidence can be brought than the 
declarations of Chrift and his apoftles in the holy feup- 
tures. To fupply the defedfs of his theory of morals, we 
would recommend to the ftudent an attentive perufal of 
Cumberland on the Law of Nature, and Paley's Elements 
of Moral Philofophy. A learned author * affirms if Cum ' Warbur- 
berland, that “ he excels all men in fixing the true grounds ton> 
of moral obligation, cut of which natural law and natural 
religion both a rile and we have ourfelves never iend a 
work in which the various duties which a man owes to his 
Maker,himfelf, and his fellow-cre&tures, are nioie accurately 
ftated or placed on a furer 1 As than in the moral treatii'e 
of the archdeacon of Carlifle. 

As Wollafton demonftrates with great perfpicuity, and 
to the ablolute conviction of every man capable of feeling 
the force of argument, the being and many of the attributes 
of God, it may perhaps appear fuperfliious to recommend 
any other book on that fubjedt. The prefent age, however, 
having among other wonderful phenomena, witneffed a re¬ 
vival of the monfter Aikeifm, we would advife our ftudent 
to read with much attention Cudworth’s Intellectual Syftem, 
and to read it rather in Mofheim’s Latin tranflation than 
in the author’s original Eng.ifh. In the original, though 
many authors are quoted that are now but little known, there 
are very few references to the book, or chapter, or fedtion, 
from which the quotations are taken. Thefe omi(lions are 
fupplied by the tranflator, who has likewife enriched his 
edition with many valuable and learned note?. It is well 
known that Cudworth wrote his incomparable work in con¬ 
futation of Hobbes’s philofophy ; but inftead of confining 
himfelf to the whimfies of his anragonilt, which were in a 
little time to fink into oblivion, he took a much wider 
range, and traced atheifm through all the mazes of anti¬ 
quity, expofing the weaknefs of every argument by which 
fuch an abfurdity had ever been maintained. In exhauft- 
ing the metaphyfical queftions agitated among the Greeks 
concerning the being and perfections of God, he has not 
only given us a complete hiitory of ancient learning, as far 
as it relates to thefe inquiries, but has in fadt anticipated 
moft of the fophifms of our modern atheifls, who are by 
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From this paffage it is evident, that the Stagyrite, though he confidered the motions of the heavenly bodies, the ebbing 
and flowing of the fea, and the other phenomena of nature, as affording a complete proof of the being and providence 
of God, did nc>t however fuppofe that from thefe phenomena an untaught barbarian would difover this fundamental 
principle of religion. On the contrary, he exprefsly affirms, that before a man can feel the force of the evidence which 
they give of this important truth, he mull have heard of the exillence and power of God. 

(b) It miy not be improper to inform the reader, that Mr Wollafton, the author of the Religion of Nature, was a 
different man from Mr Woolfton, who blafphemed the miracles of our Saviour. The former was a clergyman of great 
piety, and of luch moderate ambition a> to refufe one of the higheft preferments in the church of England when it was 
Offered to him ; the latter was a layman remarkable for nothing but gloomy infidelity, and a perverfe defire to deprive 
the wretched of every fource of comfort. In the mind of the former, philofophy and devotion were happily united ; 
in the mind of the latter, there was neither devotion nor fcience. Yet thefe writers have been frequently confounded ; 
fometimes through inadvertence from the fimilarity of their names; and fometimes, we are afraid, defignedly, from a 
weak and bigotted abhorrence of every fyftem of religion that pretends to have its foundation in reaf.n and in the nature 
of thing?. 
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no means fuch difcoverers as they are fuppofed to be by 
their illiterate admirers. 

The ftudent having made himfelf mafter of natural the¬ 
ology, and carefully endeavoured to afeertain its limits, is 
now prepared to enter upon 'he important talk of fearching 
the fcriptures. In doing this, he ought to diveft himfelf 
as much as poffibleof the prejudices of education in behalf 
of a particular fyftem of faith, and fit down to the iludy 
of the facred volume as of a work to which he is an entire 
llranger. He ought firfl. to read it as a moral hiftory of 
fadts and dodlrines, beginning with the books of Moles, and 
proceeding through the reft, not in the order in which they 
are commonly publifhed, but in that in which there is' reafon 
to believe they were written (fee Scriptures). If he 
be mafter of the. Hebrew and Greek languages, he will 
doubtlefs prefer the original text to any verfion ; and in 
this perufal we would ad.vife him to confult no commentator, 
becaufe his objedt at prelent is not to ftudy the dodlrines 
contained in the bible, but merely to difeover what are the 
fubjedts of which it treats. Many hiftories of the bible 
have been written ; and were we acquainted with a good 
one, we ihould recommend it as a clue to diredt the young 
divine’s progrefs through the various books which compofe 
the facred volume. Stackhoufe's hiftory has been much 
applauded by fome, and as much cenfured by others. It is 
not a work of which we can exprefs any high degree of ap¬ 
probation j but if read with attention, it may no doubt 
be ufeful as a guide to the feries of fadts recorded in the 
fcriptures. Between the Old and New Teftaments there 
is a great chafm in the hiftory of the Jewifh nation ; but 
it-is fupplied in a very able and fatisfadtory manner by Ur 
Prideaux, whofe Old and New Tejlament connedted is one 
of the moft valuable hiftorical works in our own or any other 
language. Shuckford’s Sacred and Profane Hiftory of the 
World conneBed is likewife a work of merit, and may be 
read with advantage as throwing light upon many paflages 
of the Old Teftament: but this author is not entitled to 
the fame confidence-with Prideaux, as his learning was not 
fo great, and his partialities feem to have been greater. 

In thus making himfelf mafter of the hiftory of the Old 
and New Teftaments, the ftudent will unavoidably acquire 
fome general notion of the various dodlrines which they 
contain. Thefe it will now be his bufinefs to ftudy more 
particularly, to afeertain the precife meaning of each, and 
to diftinguifh fuch as relate to the whole human race, from 
thofe in which Abraham and his pofterity were alone in- 
terefted. He muft therefore travel over the facred volume 
a fecond time ; and ftill we would advife him to travel with¬ 
out a guide. From Walton’s Polyglots bible, and the large 
colledtion called Critici facri, he may indeed derive much 
afliftance in his endeavours to afeertain thefenfe of a difficult 
text; but we think he will do well to make little ufe of com¬ 
mentators and expofitors, and 'ftill lefs of fyftem-builders, 
till he has formed fome opinions of his own refpedting the 
leading dodlrines of the Jewifh and Chriftian religions. 

« Impreffed (fays an able writer) with an awful fenfe of 
the importance of the facred volume, the philofophical di¬ 
vine will fhake off the bias of prejudices however formed, 
of opinions however fandtioned, and of paffions however 
conftitutional, and bring to the ftudy of it the advantage 
of a pure and impartial mind. Inftead of wafting all his 
labour upon a number of minute and lefs fignificant parti¬ 
culars, and of refining away plain and obvious fenfe by the 


fubtleties of a narrow and eorrofive mind, his firfl; objedt PreHmuu- 
will be to inftitute a theological inquiry into the general de- T J D ‘ rec * 
fign of the written word; and from principles fully con- 
tained and fairly underftood, to illuftrate the true nature and 
genius of the religious difpenfation in all its parts. He will 
mark the difference between the firftand fecond covenants, 
and obferve the connedtion that fubfifts between them. He 
will trace the temporary economy of the 011 Tejlament, and 
weigh the nature and intent of the partial covenant with 
the Jews ; obferving with aftonifhment how it was made 
introdudtory of better things to come : and he will follow 
it through the law and the. prophets in its wonderful evolu¬ 
tions, till he fee this vaft and preparatory machine of pro- 
vidence crowned and completed in the eternal gofpel. This 
New Tejlament, the laft and beft part of the religious dif- 
penfation, he will purfue through the facred pages of that 
gofpel with redoubled attention: contemplating the divine 
foundation on which it claims to be built, the fupernatural 
means by which it was executed, and the immortal end , _ - . 

which it has in view.*” _ _ Chan and 

In the courfe of this inquiry into the import of the fa- Scale of 
cred volume, the ftudent will pay particular attention to Truth, 
the circumftances of the age and country in which its va¬ 
rious writers refpedtively lived, and to the nature of the 1 

different Jlyles, analogical and parabolical, in which it is writ¬ 
ten. He will likewife keep in mind that God, whom 
it claims for its author, is the parent of truth, and that all 
his adtions and difpenfations muft be confiftent with one an¬ 
other. He will therefore compare the different paflages of 
the Old and New Teftaments which relate to the fame 
dodtrine, or to the fame event, reafonably concluding that 
the bible muft be the beft interpreter of itfelf; and though 
the opinions which he thus forms may often be eironeous, 
they will feldom be dangerous errors, and may eafily be 
corrected by mature refledtion, or by conftilting approved 
authors who have treated before him of the various 
points which have been the fubjedt of his ftudies. Of this 
mode of proceeding one good confequence will be,, that, 
having from the facred fcriptures formed a fyftem of the¬ 
ology for himfelf, he will afterwards ftudy the fyftems of 
other men without any violent prejudices for or againft them; 
he will be fo much attached to his own opinions as not to 
relinquifh them in obedience to mere human authority, at 
the fame time that he will be ready to give them up when 
convinced that they are not well founded ; and if he have 
read the fcriptures to any good purpofe, he will have ac¬ 
quired fuch a love of truth as to embrace her wherever fhe 
may be found, whether among Papifts or Proteftants, m 
the fchool of Arminius or in that of Calvin. 

As we have fuppofed that every man, after having formed 
a theological fyftem of his own, will confult the fyftems of 
others, it may perhaps be expedled that we ihould here 
recommend thofe which, in our opinion, are moft worthy 
of his attention. To do this, however, would, we appre- *3 
hend, be a very ungracious interference with the rights of Approved 
private judgment. It would be to arrogate to ourfelves a ^vinky.- 
kind of authority to which, when affumed by others, we 
have cautioned our readers not to fubmit. But left we 
ihould be fufpedted of wilhing to bias the mind of the young 
ftudent toward the ihort fyftem which we are obliged to 
give, we fhall juft obierve, that by the divines of what is 
called the Arminianfchool, Epilcopius’s Theologia Injlitutio - 
nes (c), Limborch’s Theologia Chrijliana, and JLocke’s Rea- 

fonablenefs 


/ c) There is, however, one chapter of this work which the majority of Arminians loudly condemn. Epilcopius acknow- 
' ' * ledges 
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fonablenefs of Cbrifianity, have long been held in the higheft 
efteem ; whilft the followers of Calvin have preferred the 
Inftitutiones of their mailer, Turretine’s Infitutio Tbeologiee 
ElenBica, and Gill’s Body of Divinity. This laft work, 
which was publilhed in two vols 4to in 1769, has many 
merits and many defedls. Its ftyle is coarfe, impure, and 
tedious ; and the author, who was a zealous antipaedo bap- 
tift, and feems to have poffeffed very little fcience, embraces 
every opportunity of introducing the diferiminating tenets 
of his fed:: but his book is fraught with profound learn¬ 
ing, breathes the fpirit of piety, and may be read with ad¬ 
vantage by every divine who has previoully formed the out¬ 
lines of a fyftem for himfelf. 

As the Jewilh and Chrillian difpenfations are clofely link¬ 
ed together, being in truth but parts of one great whole, it 
is impofilblc to have an adequate notion of the latter with-q 
out underftanding the defign of the former. Now, though 
the Mofaic relgion is nowhere to be learned but in the Old 
Teftament, it may be convenient for our ftudent, after he has 
formed his own opinions of it from that facred fource, to 
know what has been written on thefubjed by others. For 
illuftrating the ritual law, a learned prelate warmly recom¬ 
mends the DuBor Dulilantinm of Maimonides, and Spencer’s 
book entitled De Legilus Hcbrccorum Ritualibus. Both works 
have undoubtedly great merit j but our young divine will 
do well to read along with them Hermanni Witfii JEgyptiaca, 
and Dr Woodward’s Difcourfe on the Worfhip of the An¬ 
cient Egyptians, communicated to the London Society of 
Antiquaries in 1775, where fome of Spencer's notions are 
fhortly and ably refuted. On the other parts of this dif- 
penfation, fuch as the nature of its civil government; the 
rewards and punifhments peculiar to it (d) ; its extraordi¬ 
nary adminillration by appointed agents, endowed with fuper- 
natural powers, and with the gifts of miracles and prophe¬ 
cy ; the double fenfe in which the latter is fometimes involv¬ 
ed ; and the language canfequent to its nature and ufe—the 
reader will find much erudition and ingenuity dil'played in 
the feccnd part of Warburton’s Divine Legation of Mofs 
demonf rated. His Lordfhip indeed is fuppofed by many, 
and perhaps juftly, to have advanced, together with a great 
deal of good fenfe, many paradoxes in his favourite work ; 
but ftill that work is entitled to aferious perufal, for it difplays 
great learning and genius, and, we believe, the heaviell cen- 
lures have fallenuponitf rom thofeby whom it was never read. 

Having proceeded thus far in the courfe, the ftudent’s 
next bulinefs fhould be to inquire ferioufly what evidence 
there is that the dodlrines which he has fo carefully fludied 
were indeed revealed in times paft by God. He mud 
already have perceived, in the nature and tendency of the 
dodtrines themfelves, llrong marks of their origin being 
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more than human ; but he mufl likewife have met with ma- PrAmi- 
ny difficulties, and he muff prepare himfelf to repel the at- nar T D ‘ rc> 
tacks of unbelievers. Here he will find opportunities of 
exerting the utmofl powers of his reafoning faculties, and 
of employing in the l’erviceof religion all the flores he may 
have amafi'ed of human learning. The feriptures pretend 
to have been written by feveral men who lived in different 
ages of the world ; but the latefl of them in an age very re¬ 
mote from the prefent. His fit ft bufinefs therefore mult 
be to prove the authenticity of thefe books, by tracing them 
up by hiftorical evidence to the leveral writers whofe names 
they bear. But it is not enough to prove them authentic. 

They profefs to have been written by men divinely affifted 
and infpired, and of coutfe infallible in what they wrote. 

Fie mult therefore inquire into the truth of this infpiration. 

“ The Bible contains a number of truths doclrinal and mo¬ 
ral, which are called myfieries , and afferted to be the imme¬ 
diate didfates of God himfelf. To evince this great point 
to man, a number of fupernatural tejls and evidences are in- 
feparably connedted with thofe myfteiies; fo that if the for¬ 
mer be true, the latter mull likewife be fo. He mu ft there¬ 
fore examine thefe tells and evidences, to eftablifh the divi¬ 
nity of the Holy Scriptures and in this part of his courfe 
he will find much affiftance from many writers whofe de¬ 
fences of the truth and divinity of the Chriftian religion do 
honour to human nature. 16 

The firft ftep towards the embracing of any truth is, to Books re- 
get fairly rid of the objedlions which are made to it; and commend- 
the general objedlions made by deiftical writers to the Chrif- 
tian revelation are by no writer more completely removed 
than by Bithop Butler, in his celebrated work entitled The 
Analogy of Religion natural and revealed to the Confitution and 
Courfe of Nature. This book therefore the ftudent fhould 
read with attention, and meditate upon with patience ; but 
as it does not furnilh a pofitive proof ’of the divinity of our 
religion, he fhould pafs from it to Grotius de Veritate Reli- 
gionis Chri/liana, and Stillingflevt’s Origines Sacra. Both 
thefe works are excellent; and the latter, which may be 
confidered as an improvement of the former, is perhaps the 
fulleft and ableft defence of revelation in general that is to 
be found in any language. In this part of the united king¬ 
dom it is now indeed hardly mentioned, or mentioned with 
indifference ; but half a century ago the Engliffi divines 
thought it a fubjedl of triumph, and ftyled its author their 
incomparable Stillingfeet. Other works, however, may be 
read with great advantage, and none with greater than Pa- 
ley’s Evidences of the Chrijlian Religion , and Leflie’s Short 
Method with the Deifls ; which laft work, in the compafs of 
a very few pages, contains proofs of the divinity of the 
Jewifhand Chriftian revelations, to which the celebrated Dr- 

Mid¬ 


ledges (lib. iv. fedl. 2. cap. 33-) that it may be proved from feripture, that the perfon who was afterwards Jefus Chrift 
was from eternity the only begotten of his Father, by whom all things were made, and that therefore he is really and 
truly God. He mentions five fenfes in which our Saviour is called the fon of God; and fhews that in this filth and 
laft fenfe the filiation is peculiar to him alone. Yet in cap. 34. he Hates the following queftion : “ An quintus ille mo¬ 
dus filiationis Jefu Chrifti ad falutem feitu ac creditu neceffarius fit, ufque, qui ilium negant, anathema dicendum fit ?” 
and gravely anfwers it in the negative. It is not to be wondered at that moll Arminians differ from this celebrated re- 
monllrant in their anfwers to this queftion; for nothing can be more abfurd than to hold religious communion with thole 
who deny the divinity of that perfon, whofe divinity, it is acknowledged, may be clearly proved. Againftthis extravagant 
pofition many Arminian pens were drawn ; but none to better purpofe than that of bifh ’p Bull, whofe 'Judi.ium Ecchfce 
Catholic.ee trium primorum feculorum , life, ajfertum contra M. Simon m Epifcopium aliofque, obtained for its author the thanks 
of the whole clergy of France affembled (1710) at St. Germaine en Laye in a national fynod. 

(d) On this fubjedl the reader will find many excellent obfervations in Bifhop Bull’s Harmonli Slpflolica, with its fe- 
veral defences, and in afmall book of Dr Wells’s, entitled An Help fi r the right undci (landing of the fi veral Divine 
Laws and Covenants, vbeitby man has been obliged through the feveral ages of the world to guide hirr.fiif j ;i ord-.-^ to 
falvation. 
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Middleton couftiFiJ (r), that for 20 years he had laboured 
in vam to fabricate a fpecious anfvver (f). 

H aving fatisfied hi mi-if of the truth of revelation in gene¬ 
ral, it may be worth the young divine’s while to provide a 
defence of the Chriftian religion againft the objections of 
modern Judaifm. In this part of his ftudies he will need no 
ether indruction than what he may reap from Limborch’s 
work entitled, J)j Ferkate Religionis Chri/iiana arnica colla- 
t'.o cum eruc’iio Jud<zo. “ In that deputation which was 
held with Orobio, he will find all that the ftretch of human 
parts on the one hand, or fcience on the other, can produce 
to varnilh error or unravel fophiftry. All the papers of 
Orobio in defence of Judaifm, as oppofed to Chriftiaoity, 
are printed at large, with Limborch’s anfwers, fedlion by 
ledlion ; and the fubtileft fophifms of a very fuperii.r genius 
are ably and fatisfaflorily detected and expofed by the ftrong, 
profound, and clear reafoning, of this renowned remon- 
ftrant.f” See Oro3io and Limborch. 

The various controverfies fubfifting between the feveral 
denominations of Chriftians, about points which feparate 
them into different churches, ought next to be ftudied in 
the order of the courfe ; for nothing is unimportant which 
divides the followers of that Mailer whofe favcuiite precept 
was live. It has indeed been long fafiiionable to decry po¬ 
lemical divinity as an ufelefs, if not a pernicious, ftudy ; but 
it is not impoffible that this fafhion, like many others, has 
had its origin in ignorance, and that it tends to perpetuate 
thofe fchilins which it profeffes to lament. We are, how¬ 
ever, far, very far, from recommending to the young divine 
a perufal of the works of the feveral combatants on each fide 
of a difputed queftion, till he has fitted himfelf for judging 
between them by a long courfe of preparatory ftudy $ and 
the only preparation which can fit him for this purpofe is 
an impartial and coroprehenfive ftudy of ecclefiaftical hifto- 
ry. He who has with accuracy traced the progrels of our 
holy religion from the days of the apoftles to the prefect 
time, and marked the introdudlion of new dodtrines, and 
the rife of the various fedts into which the Chriftian world 
is unhappily divided, is furnifhed with a criterion within 
himfelf by which to judge of the importance and truth of 
the many contefted dodlrines ; whilft he who, without this 
preparation, Iha.ll read a multitude of books on any one re¬ 
ligious controverfy, will be in danger of becoming a convert 
to his laft author, if that author poffefs any tolerable ftiare 
of art and ingenuity. This we know was the cafe with 
Pope, who declares, that in ftudying the controverfy be¬ 
tween the churches of England and Rome, he found him- 
lelf a Papift and Proteftant by turns, according to the iaft 
hook he read. 

Importance There are many hiftories of the Chriftian church which 
of ecclefiaf- poffeff great merit, but we are acquainted with none which 
tical hiflo- appears to us wholly impartial. Mclheim’s is perhaps the 
ry, and 
books re¬ 
commend" , 1 , ■ , .. , . . . 1 — —— m i, . 1. . .. , 
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moft perfedl compend (g) f and one of its greatefi excel- Prclimfc 
lencies is, that on every fuhjedt the beft writers are referred uaryDires* 
to for fuller information. Thefe indeed Ihould often be 
eonfulted, not only to fupply the defedls neceffarily refult- 
ing from the narrownefs of the limits which the author, 
with great propriety, preferibed to himfelf; but alfo tocor- 
redthis partial obliquities; for wiih all his merits, and they 
were many and great, he is certainly not free from the in¬ 
fluence of prejudice. Indeed there is no coming at the true 
hiftory of the primitive church, but by ftudying the works 
of the primitive writers; and the principal works of the 
four firft centuries will amply reward the labour of perufing 
them (m). The rife and progrefs of the reformation in ge¬ 
neral, the moft important period of church-hiftory, may be 
beft learned from Sleidan’s book JDe Jlatu Religionis et Rci- 
puMica Carols V. Ccefare Commcntarii; the Hiftory of the 
Reformation of the Church of Scotland from Knox and 
Spotifwood: and that of the Church of England from the 
much applauded work of Bifhop Burnet. 

After this courfe of ecclefiaftical hiftory, the young di¬ 
vine may read with advantage the moft important contro- 
verfies which have agitated the Chriftian world; for he will 
now read them without danger of giving up his faith to the 
mere authority of great names. To enumerate thefe con- 
troverfies, and to point out the ableft authors who have 
written on each, would be a very tedious, and perhaps not a 
very profitable, talk. On one controverfy, however, we are 
induced to recommend a very mafterly work, becaufe it is 
fufficient of itfelf to fix the principles of Proteftants with 
refpedt to the church of Rome, and to put to lharne the fa- 
fhionable cenfurers of polemical divinity. The work to which 
we allude is Chillingworth’s book againft Knott, entitled 
The Religion of Protejlanti a fafe ojj.iy to Salvation ; in 
which the febool jargon of that fu utile Jefuit is incompara¬ 
bly expofed, and the long difpute between the Popifh and 
Reformed churches placed on its proper ground, the Holy 
Scriptures. s0 

One of the ftrongeft and moft plaufible objections to the Toleration 
ftudy of polemical divinity, is its tendency to give a rigid 
turn to the fentiments of thofe long engaged in it; whilft 
we know, from higher authority than that of the ableft dif- 
putant, “ that the end of the commandment is charity.” 

But for preferring charity in the minds of Chriftians, there 
are better means than abfolute ignorance or indifference to 
truth. Charity is violated only when a church unreafon- 
ably reftrains the inquiries of its own members, or exercifes 
intolerance towards thofe who have renounced its jurifdic- 
tion. The injuftiee of the firft fpecies of ecclefiaftical ty¬ 
ranny is expofed in a very mafterly manner by Jeremy Tay¬ 
lor in his Liberty of Prophesying, and by Stillingfleet in 
his Irenicum; the injuftiee of the fecond by Locke in his 
celebrated Letters on Toleration. The man who fhall per- 

ufe 


(e) This piece of information we had from the late Dr Berkely, prebendary of Canterbury, who had it from Arch- 
bilhop Seeker, to whom the confeffion was made. 

(f) To thefe defences of revelation we might have added the colledlion of fermons preached at Boyle’s lecture from 
1691 to 1732, publifhed in three volumes folio, 1739; the works of Leland ; Bilhop Mewton’s Differtations on Prophe¬ 
cy ; and above all, Lardner’s Credibility of the Gofpel Hiftory, with the Supplement to it. But there would be no end 
of recommending eminent writers on this fubjedt. We haye mentioned fuch as we moft approve among thofe with whom 
we are beft acquainted ; but we muft, once for all, caution the reader againft fuppofing that we approve of every thing 
to be found in any work except the facred fciiptures. 

(g) The Bilhop of Lanriaff, in the catalogue of books publifhed at the end of his Theological Tradts, recommends fe¬ 
veral < tlier ecclefi rftical hiftories as works of great merit; fuch as, Dupin’s, Echard’s, Gregory’s, and Formey’s, together 
with Pauli Ernejli Jablonfki hfniinior.es Hifloriee Cbifluvitc, publifhed at Frankfort in three volumes, 1754 67. 

( h ) For a pi oof of this poinion, and for a juft ellimate of the value of the Fathers, as they are called, fee the introduction 
to Warburton’s Julian, and Kett’s Sermons at Bampton’s Ledtures. 
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Prclituina- ufe thefe three works, and impartially weigh the force of 
ry Direc- their arguments, will be in no danger, unled his pride be very 
8 reat > or Lis temper uncommonly irritable, of thinking un¬ 
charitably of thole from whofe principles the love of truth 
may compel him to dilfent. 

In thefe directions for the dudy of theology, we might 
have enumerated many more books on each branch of the 
fubjedt welldelerving of the moll attentive perufal; but he 
who fliall have gone through the courfe here recommended, 
will have laid a foundation on which, if he continue his 
diligence, he may raife fuch a fuperdruCture as will entitle 
him to the character of an accomplilhed divine. His dili¬ 
gence mull indeed be continued through life; for when a 
man ceafes to make acquifrtions in any department of learn¬ 
ing, hefoon begins to lofe thofe which he has already made ; 
and a more contemptible character is nowhere to be found 
than that of a clergyman unacquainted with the learning of 
his profeffion. This learning, however, is not to be acquir¬ 
ed, and indeed is hardly to be preferved, by ftudying bo¬ 
dies or institutes of theology ; and though we have mentioned 
a few generally approved by two rival feds of Chrillians, 
and mull in conformity with the plan of our work, give 
another ourfelves, we do not helitate to declare, that the 
man who has carefully gone through the courfe of ftudy 
which we have recommended, though it be little more than 
the outlines on which he is to work, may, with no great lofs 
to bimfelf, negleCt ours and all other fyllems. For as an 
excellent writer,* whom we have often quoted, well ob- 
* ferves, “ to judge of the fati whether fuch a revelation con¬ 

taining fuch a principle, with its mylleries and credentials, 
was actually fent from God and received by man, by exa¬ 
mining the evidences and circumfances which accompanied it 
—the time when, the place where, the manner how, it was 
delivered—the form in which it defccnds to us—and in what 
it is contained —together with the particular fubfance and 
burden of it—and how every part is to be rightly tender- 
food : thefe are the various and exteniive fubjeCts which con- 
ditute the fublime office of theologic reasoning and 
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the proper study or Divinity.” On this account we 
fhall pals over flrghtly, and fomelimes perhaps without any 
notice, many things which every clergyman ought tho¬ 
roughly to underlland, and confine ourfelves, in the ffiort 
compend which we are to give, to the prime articles of 
Chrillian theology. In doing this, we fliall endeavour as 
much as poffible to dived ourfelves of party prejudices j but 
as we are far fr om thinking that this endeavour will be com¬ 
pletely fuccefsful (for we believe there is no man totally free 
from prejudice), we cannot conclude this part of the article 
more properly than with the following folemn Charge 
with which a very learned divinej always prefaced his The¬ 
ological Lectures. 

I. “ I do folemnly charge you, in the name of the God 
of Truth, and of our Lord Jefus Chrid, who is the Way, 
the Truth, and the Life, and before whofe judgment feat 
you mud in no long time appear, that in all your dudies 
and inquiries of a religious nature, prefent or future, you 
do condantly, carefully, impartially, and confcientioufly, at¬ 
tend to evidence, as it lies in the Holy Scriptures, or in the 
nature of things, and the dictates of reafon ; caiitioufly 
guarding againd the fallies of imagination, and the fallacy 
of ill-grounded conjecture. 

II. “ That you admit, embrace, oi affient, to no principle 
or fmtiment by me taught or advanced, but only fo far as 
it fhall appear to you to be fupported and judided by pro¬ 
per evidence from revelation or the reafon of things. 

III. “ That if, at any time hereafter, any principle or 
fentiment by me taught or advanced, or by you admitted 
or embraced, fhall, upon impartial and faithf ul examination, 
appear to you to be dubious or falfe, you either fufpcCt or 
totally reject fuch principle or fentiment. 

IV. “ That you keep your mind always open to evi¬ 
dence : That you labour to banifh from your bread all pre¬ 
judice, prepoffeffions, and party zeal: That you dudy to live 
in peace and love wi hall your fellow' Chridians ; and that 
you deadily aflert ior yourfelf, and freely allow to others, 
the unalienable rights of judgment and confcience.” 
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Part I. Of NATURAL THEOLOGY.. 


Sect- I -Of the Being and Attributes of God- 

*St Paul IT E who cometh to God, fays an ancient divine*, deep- 
11 ly read in the philofophy of his age, mud believe that 
he is, and that he is a rewarder of them who diligently feek 
him. This is a truth as undeniable as that a man cannot 
The ^bein"- concern himfelf about a nonentity. The exidence of God is 
of a God ° indeed the foundation of all religion, and the fird principle 
proved of the fcience which is the fubject of this article. It is like- 
from wife a principle which mud command the affent of every 
man who has any notion of the relation between effeCts and 
their caufes, and whofe curiolity has ever been excited by the 
phenomena of nature. This great and important truth w'e 
have elfewhere endeavoured to demondrate (lee Metaphy¬ 
sics, Part III. Chap, vi.) : but it may be proved by argu¬ 
ments lefs abdraCted from common apprehenfion than the 
nature of that article required us to ufe. Of thefe we fhall 
give one or two, which we hope will be level to every ordi¬ 
nary capacity; whild, at the fame time, we ear nedly recom¬ 
mend to the young divine a diligent dudy of thofe books 
on the fubjeCt which we have mentioned in the preceding 
directions. 

Propagati- We fee that the human race, and every other fpecies of 
on of ani- animals, is at prefent propagated by the co-operation cf two 
mals parents; but has this procels continued from eternity ? A 


moment’s reflection will convince us that it Iras not. Let 
us take any one man alive, and, to avoid per plexitv, let us 
fuppofe his father and mother dead, and himfelf the only 
perfon at prefent exiding : how came he into the world ? It 
W'ill be faid he was produced mechanically or chemically by 
the conjunction of his parents, and that his parents were 
produced in the lame manner by theirs. Let this then be 
fuppofed; it mud furely be granted, that when this man 
was born, an addition was made to the feries of the human 
race. But a feries that can be enlarged may likewife be 
diminifhed ; and by tracing it backwards, we nrnd at fome 
period, however remote, reach its beginning. There mud 
therefore have been a fird pair of the human race, who were 
not propagated by the conjunction of parents. How did 
thefe come into the world ? 

Anaximander tells us*, that the fird men and all animals * See Bent- 
were bred in a warm moidure, inclofed in cruftaceous (kins dybBoylc's 
like crab-fifh and lobders ; and that when they arrived at a Lcc * ures - 
proper age, their ffielly prifons growing dry, broke, and 
made way for their liberty. Empedocles informs us, that 
mother earth at fird brought forth vad numbers of le"-s, 
and arms, and heads, See. which approaching each other, 
arranging themfelves properly, and being cemented toge¬ 
ther, darted up at once full grown men. Another of thefe 
philofi iphers relates, that there fird grew up a fort of wombs, 

which 



4*4 


THEOLOGY. 


Part I. 


raugel. 


U 

And vege¬ 
tables. 


Besig and which having their roots in the earth, attracted thence a 
cfGod** f° r nourifhment of the fcetus, which in 

■_procefs of time broke through the membranes and fhifted 

§ Diodorus for itfelf; whilft the Egyptian fathers $ of this hopeful 
Siculus fchool content themfelves with fimply affirming, that animals 
Prep F- E ^‘'^ e vegetables fprung at firft from the bofom of the earth. 

Surely thofe fages, or their followers, lhould have been able 
to tell us why the earth has not in any climate this power 
of putting forth vegetable men or the parts of men at pre- 
fent. If this univerfal parent be eternal and felf-exiftent, it 
muft be incapable of decay or the fmalleft; change in any of 
its qualities ; if it be not eternal, we (hall be obliged to find 
a caufe for its exiftence, or at leaft for its form and all its 
powers. Bntfuch a caufe may have produced the firll hu¬ 
man pair, and undoubtedly did produce them, without mak¬ 
ing them fpring as plants from the foil. Indeed the growth 
of plants themfelves clearly evinces a caufe fuperior to any 
vegetative power which can be fuppofed inherent in the 
earth. No plant, from the fturdy oak to the creeping ivy, 
can be propagated but from feed or flips from the parent 
flock; but when one contemplates the regular procefs of 
vegetation, the exiftence of every plant implies the prior ex¬ 
iftence of a parent feed, and the exiftence of every feed the 
prior exiftence of a parent plant. Which then of thefe, 
the oak or the acorn, was the firft, and whence was its ex¬ 
iftence derived ? Not from the earth ; for we have the evi¬ 
dence of univerfal experience that the earth never produces 
a tree but from feed, nor feed but from a tree. There muft 
therefore be form fuperior power which formed the firft feed 
or the firft tree, planted it in the earth, and gave to it thofe 
powers of vegetation by which the fpecies has been propa¬ 
gated to this day. - 

Thus clearly do the proceffes of generation and vegetation 
indicate a power fuperior to thofe which are ufually called 
attraction the powers of nature. T-he fame thing appears no lefs evi- 
and repul- dent from the laws of attraftion and repuliion, which plainly 
fion, Sec. prevail through the whole fyftem of matter, and hold toge¬ 
ther the (iupendoos ftrudture. Experiment fhows that very 
few particles of the moll folid body are in acftual contact 
with each other (fee Optics, n° 63—68, Physics, n° 23,); 
and that there are confiderable interftices between the par¬ 
ticles of every elaftic fluid, is obvious to the fmalleft re¬ 
flection. "Yet the particles of folid bodies ftrongly cohere, 
whilft thofe of elaftic. fluids repel each other. How are 
thefe phenomena accounted for ! To fay that the former 
is the effeft of attraction and the latter of repuliion, is 
only to fay that two individual phenomena are fubjeft to 
thofe laws which prevail through the whole of the clafles 
under which they are respectively arranged ; whilft the quef- 
tion at iffue is concerning the origin of the laws them- 
se-lves, the power which makes the particles of gold co¬ 
here, and thofe of air repel each other. Power without 
fubtlance is inconceivable; and by a law of human thought, 
no man can believe a being to operate but where it is in 
feme manner or other aCturlly prefent; but the particles of 
gold adhere, and the particles of air keep at a diftance 
from each other, by powers exerted where no matter is 
prefent. There muft therefore be feme fubitance endowed 
with power which is net material. 

Of this fubftance or being the power is evidently im- 
menfe. The earth and other planets are carried round the 
fun with a velocity which human imagination can hardly 
conceive. That this motion is not produced by the agency 
of thefe vaft bodies on one another, or by the interp-Titi in 
of any material fluid, has been fliown elfewhere (fee Meta¬ 
physics, n° 196-200. and Optics, n u 67.) ; and fince it is 
a la ■'••of our bell pbllofopiiy, that ws me not to' multiply Jub- 
■s -without neeffny, we muft infer that the fame Being 
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which formed the firft animals and vegetables, endowing Being and 
them with powers to propagate their refpetftive kinds, is attributes ■ 
likewife the caufe of all the phenomena of nature, fuch as 
cohejon, repulfion, elajlicity, and motion, even the motions of 
the heavenly bodies themfelves. 

If this powerful Being, who is the parent of vegetable 
and animal life, and the i'ource of all corporeal motions, be 
felf-exiftent, intelligent, and independent in his adtions and 
volitions,he is an original or firft caufe, and that Being whom 
we denominate God. If he be not felf-exiftent and inde¬ 
pendent, there muft. be a caufe in the order of nature prior 
and fuperior to Him, which is either itfelf the firft caufe, or 
a link in that feries of caufes and effedts, which, however 
vaft we fuppofe it, muft be traced ultimately to fome one 
Being, who is felf-exiftent, and has in himlelf the power of 
beginning motion, independent of every thing but his own 
intelligence and volition. In vain have the atheifts alleged, 
that the feries may afeend infinitely, and for that reafon 
have no firft mover or caufe. An infinite feries of fuccef- 2( $ 

five beings involves an abfurdity and contradiftion (fee Me- Abfurdity 
taphysics, n° 288.) : but not to infift upon this at prefent, of aninfi- 
we ftiall only beg leave to confider fuch a feries as a whole, mte fries 
and fee what conl'equences will flow from the fuppofition. 

That we may with logical propriety confider it in this light, 
is incontrovertible ; for the birth of every individual of the 
human race fhows that it is made up of parts ; but parts im¬ 
ply a whole as neceflarily as an attribute implies its fub¬ 
ftance. As in this fuppofed feries there is no caufe which 
is not likewife an effedt, nor any body moving another 
which was not itfelf moved by a third, the whole is unde¬ 
niably equivalent to an infinite effedf, or an infinite body 
moved : but if a finite effedt muft neceflarily have proceeded 
from a caufe, and a firite body in motion muft have been 
put into that ftate by a mover, is there a human mind which 
can conceive an infinite effedt to have proceeded from no 
caufe, or an infinite body in motion to have been moved by 
nothing ? No, furely ! An infinite, effedt, were fuch a thing 
poffible, would compel us to admit an infinite caufe, and an 
infinite body in motion a mover of infinite power. 

This great caufe is God, whofe wifdom, power, and 
goodnefs, all nature loudly proclaims. That the phenomena 
which we daily fee evince the exiftence of one fuch Being, 
has juft been ftiown ; and that we have no reafon to infer 
the exiftence of more than one, a very few refledtions will 
make abundantly evident. For, not to lay more ftrefs than ^ 
it will bear upon that rule of Newton’s which forbids us There it 
to multiply fubftances without neceffity, fuch a harmony only one 
prevails through the whole vifible univerfe, as plainly lhows on S ln ?l 
it to be under the government of one intelligence. That Caufe " 
on this globe the feveral elements ferve f r nourilhment to 
plants, plants to the inferior animals, and animals to man ; 
that the other planets of our fyftem are probably inhabited, 
and their inhabitants nourifhed in the fame or a fimilar man¬ 
ner ; that the fun is fo placed as to give light and heat to 
all, snd by the law of gravitation to bind the whole planets 
into one fyftem with itfelf—are truths ftrobvious and fo uni- 
verfally acknowledged, as to fuperfede the neceffity of efta- 
biifhing them by proof. The fair inference therefore is, 


J 


that the folar fyftem and all its parts are under the govern¬ 
ment of one intelligence, which diredls all its motions and 
all the changes which take place among its parts for fome 
wife purpofes. To fuppofe it under the government of two 
or more intelligences would be highly unreafonable ; for if 
thefe intelligences had equal power, equal wifdom, and the 
famedefigns, one of them would evidently be fuperflnous ; 
and if they had equal power and contrary defigns, they 
could' not be the parents of that harmony which we clearly 
perceive to prevail in the fyftem. 

But 
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Being and But the Being capable of regulating the movements of 
attributes f 0 vaft a machine, may well be fuppofed to poffefs infinite 
power, and to be capable of fuperintending the motions of 
the univerfe. That the widely extended fyftem of nature 
is but one fyftem, of which the feveral parts are united by 
many bonds of mutual connexion, has been Ihown elfe- 
where (fee Physics), and appears daily more and more evi- 
dent from our progrefsin phyfical difcoveries j and therefore 
it is in the higheft degree unreafonable to fuppofe that it has 
more than one author, or one fupreme governor. 

As the unity of defign apparent in the works of creation 
Qf infinite P 1 ' 0 '’ 6 the unity of their Author, fo do the immenfity 

bower, * the whole, and the admirable adjuftment of the feveral 
wifdom, parts to one another, demonftrate His power and His wif- 
»nd dom. On this fubjedt the following beautiful reflexions 

by Mr Wollafton are deferving of the moft fcrious atten¬ 
tion. 

I Religion “ oi- der (fays that able writer ||) to prove to any one 
of Nature, the grandnefs of this fabric of the world, one needs only to 
fee. v. bid him confider the fun, with that infupportable glory and 
^>rop. 14. luftre that furiounds it ; to demonftrate its vaft diftance, 
magnitude, and heat; to reprefent to him the chorus of pla¬ 
nets moving periodically, by uniform laws, in their feveral 
orbits about it; guarded fome of them by fecondary planets, 
and as it were emulating the ftate of the fun, and probably 
all poffeffed by proper inhabitants; to remind him of thofe 
furprifing vifits which the comets make to us, and the large 
trains of uncommon fplendour which attend them, the far 
country from which they come, and the curiofity and horror 
which they excite not only among us, but in the inhabitants 
of other planets, who may alfo be up to fee the entry and 
progrefs of thefe minifters of fate: to diredt his eye and 
Contemplation through thofe azure fields and vaft regions 
above him up to thz fixedJlars, that radiant numberlefs holt 
of heaven ; and to make him underftand how unlikely a 
thing it is that they fliould be placed there only to adorn 
and befpangle a canopy over our heads; to convince him 
that they are rather fo many otherfuns, with their feveral fyf- 
tems of planets about them ; to Ihow him by the help of 
glaffes ftill more and more of thefe fixed lights, and to be¬ 
get in him an apprehenfion of their inconceivable numbers, 
and thofe immenfe fpaces that lie beyond our reach and even 
our imagination : One needs but to do this (continues our 
author), and explain to him fuch thihgs as are now known 
almoft to everybody ; and by it to (how, that if the world 
be not infinite, it is infinite fimilis , and undoubtedly the Work 
of an Infinite Architect* 

“ But if we would take a view of all the particulars con¬ 
tained within that aftonifhing compafs which we have thus 
haftily run over, how would wonders multiply upon us ? 
Every corner, every part of the world, is as it were, made up 
of other worlds. If we look’upon this our earth, what fcope 
does it furnifti for admiration 1 The great variety of moun¬ 
tains, hills, valleys, plains, rivers, feas, trees, and plants 1 
The many tribes of different animals with which it is flock¬ 
ed ; the multifarious inventions and works of one of thefe, 
i. e. of us men ; with the wonderful inftinds of others, guid¬ 
ing them uniformly to what is beft for themfelves, in fitua- 
tions where neither fenfe nor reafon could direX them. And 
yet when all thefe (heaven and earth) are furveyed as nicely 
as they can be by the help of our unaffifted fenfes and of 
telefcopes, we may difeover by the afliftanceof good micro- 
fcopes, in very fmall parts of matter, as many new wonders 
as tliofe already dil'covered, new kingdoms of animals, with 
new and curious architedure. So that as our fenfes and 
even conception fainted before in the vaft journeys we took 
in conlidering the expanfe of the univerfe, they heie again 
fail us in our rei'e.irches mto the principles and minute parts 
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of which it is compofed. Both the beginnings and the ends Being and 
of things, the leafl and thegreatejl, all confpire to baffle us : attributes 
and which way foever we profecute our inquiries, we ftill f 
meet with frefh fubjeds of amazement, and frefti reafons to 
believe that there are indefinitely more and more behind, 
that will forever efcape our eagereft purfuits and deepeft 
penetration. 

“ In this vaft aflemblage, and amidftall the multifarious 
motions by which the feveral proceffes of generation and 
corruption, and the other phenomena of nature, are, carried 
on, we cannot but obferve that there are dated methods, as 
fo many forms of proceeding, to which things pundually and 
religioufly adhere. The fame caufes circumftanced in the fame 
manner produce always the fame effects ; all the fpecies of ani¬ 
mals among us are made according to one general idea; and 
fo are thofe of plants alfo, and even of minerals. No new fpe¬ 
cies are brought forth or have arifen anywhere ; and the 
old are preferved and continued by the old ways. 

“ It appears, laftly, beyond difpute, that in the parts and 
model of the world there is a contrivance for accomplilhing 
certain ends. The lbn is placed near the centre of our 
fyftem, for the more convenient difpenfing of his benign in¬ 
fluences to the planets moving about him ; the place of the 
earth’s equator interfeXs that of her orbit, and makes a pro¬ 
per angle with it, in order to diverfify thenar, and create 
an ufeful variety of feafons ; and many other things of this 
kind will be always obierved, and though a tboufand times 
repeated, be meditated upon with pleafure by good men and 
true philofopbers. Who can obferve the vapours to afeend, 
efpecially from the fea, meet above in clouds, and fall again, 
after condenfation, without being convinced that this is a 
kind of dyiillatioUt in order to clear the water of its groffer 
falls, and then by rains and dews to fupply the fountains 
and rivers with frefli and wholefome liquor; to nourifh the 
vegetables below by fhowers, which defeend in drops as 
from a watering-pot upon a garden ? Who can view th tflruc- 
ture of a plant or animal, the indefinite number of its fibres 
and fine veffels, the formation of larger veffels, and the feve¬ 
ral members out of them, with the apt difpofition of all 
thefe; the means contrived for the reception and diftribu- 
tion of nutriment ; the cffedl this nutriment has in extending 
the veffels, bringing the vegetable or animal to its full 
growth and expanfion, continuing the motion of the feveral 
fluids, repairing the decays of the body and preferving life ? 

Who can take notice of the feveral faculties of animals, their 
arts of faving and providing for themfelves, or the ways in 
which they are provided for ; the ufes of plants to animals, 
and of Ibme animals to others, particularly to mankind; the 
care taken that the feveral fpecies fliould be propagated, 
without confufiop, from their proper feeds \ the ftrong in¬ 
clination planted in animals for that pnrpofe, their love of 
their young and the like.—-Who (fays our author) can ob¬ 
ferve all this, and not fee a dfig ft in fuch regular pieces, fo 
nicely wrought and fo admirably preferved ? If there were 
but one animal in exiftence, and it could not be doubted 
but that his eyes were formed that he might fee with them, 
his ears that he might hear with them, and his feet to be in* 
ftruments by which he might remove himfelffrom place to 
place ; if defign and contrivance can be much lefs doubted, 
when the fame things are repeated in the individuals of all 
the tribes of animals 5 if the like obfervations may be made 
with refpeX to vegetables and other things; and if all thefe 
clajfes of things, and much more the individuals comprehend¬ 
ed under them, be inconceivably numerous, as moft unques¬ 
tionably they are—one cafinot but be convinced, from what 
fo plainly runs through the nobler parts of the vifible world, 
that not only they, but other things, even thofe that feem to 
be lefs noble ) have their ends likewife, though not always 
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Ei-iug and perceived by capacities limited like ours, And fince we 
U of'c'^r C3nnct: > W'tb the Epicureans of old, fuppofe the parts of mat- 
ter to have contrived among themfelves this wonderful form 
pf a world, to have taken by agreement each its refpeftivq 
pojl, and then to have purfued in conjunftion conftant ends 
by certain methods and meafures concerted, there mqft be 
fome other Being, whofe wifdom and power are equal to 
fuch a mighty work as is the J}ru(lunc and preservation of the 
world. There mull; be fome Almighty Mind who modelled 
and preferves it; lays the caufes of things fo deep ; pre¬ 
scribes them fuch uniform and fteady laws ; deftiqes and 
adapts them to certain purpofes ; and makes one thing to fit 
and anfwer another fo as. to produce one harmonious whole. 
Yes, 

Thefe are thy glorious works, Parent of good ! 

Almighty,- thine this univerfal frame, 

Thus wondrous fair ; Thyself how wondrous then ! 


pf which the gratification is exquifite when not repeated Being and 
too frequently to anfwer the purpofes of the Author of our attributes 
being. Since, then, God has ‘called forth his confummate 
wifdom to contrive and provide for our happinefs, and has 
made thofe things which are neceffary to our exiftence and 
the continuance of the race fourqes of our greateft fenfual 
pleafures, who can doubt but that benevolence is one of his 
attributes; and that, if it were not impious to draw a com- 
parifon between them, it is the attribute in which he him- 
felfmoftdelighteth ? 

But it is not from fenfation only that we may infer the 
benevolence of the Deity: He has formed us with minds 
capable of intelleftual improvement, and he has implanted 
in the bread of every man a very ftrong defire of adding 
to his knowledge. Thi| addition to be fure cannot be made 
without labour; and at firft the requifite labour is to mod 
people irkfome : but a very fhort progrefs in any dudy con- 
yerts what was irkfpme into a pleafure of the mod exalted 
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How wondrous in wifdom and in power !” kind ; and he who by dudy, however intenfe, enlarges his 

But the goodness of God is not lefs confpicuous in his' ideas, and is confcious that he is daily rifing in the fcale of 
works than His power or His wifdom. Contrivance proves intelligence, experiences a complacency, which, though not 
defign, and the predominant tendency of the contrivances in- fo poignant perhaps as the pleafures of the fenfualid, is fuch 
dicates the difpofition of the defigner. “ The world (fays an as endears him to himfelf, and is what he would not ex¬ 
elegant and judicious writerf) abounds with contrivances, change for any thing elfe which this world has to bedow, 
and all the contrivances in it with which we are acquainted except the dill fweeter complacency arifing from the confci- 
are direfted to beneficial purpofes. Evil nodoubt exids; but it pufnefs of having difeharged his duty, 
is never that we can perceive the objeft of contrivance. Teeth That the praftice of virtue is attended with a peculiar 
are contrived to eat, not to ache ; their aching now and then pleafure of the pured kind, is a fadt which no man has ever 
is incidental to the contrivance, perhaps infeparable from it; quedioned, though the immediate fource of that pleafure has 
but it is not its objedt. This is a diftinftion which well de- been the fiibjeft of many difputes. He who attributes it 
ferves to be attended to. In deferibing implements of huf- to a moral lenfe, which indindlively points out to every 
bandry, ope would hardly fay of a fickle that it is made to man his duty, and upon the performance of it rewards him 
cut the reaper’s fftigers, though from theconftruftion of the with a fentiment of felf-approbation, mud of neceffity ac- 
indrument, and the manner of udng it, this mifehief often knowledge benevolence to be one of the attributes of that 
happens. But if he had occafion to deferibe indruments of ^eing who has fo conditute.d the human mind. That to 
torture or execution, this, he would fay, is to extend the fi- protedl the innocent, relieve the diftreffed, and do to others 
news; this to didocate the joints; this to break the bones; as we would in like circumdances wifit to be done by, fills 
this to fcorch the foies of the feet. Here pain and miiery the bread, previous to all refleftion, with a holy joy, as the 
are the very objefts of the contrivance. Now - nothing of commiffion of any crime tears it with remorfe, cannot in- 
this fort is to be found in the works of nature. We never deed be controverted. Many, however, contend, that this 
difeover a.train of contrivance to bring about an evil pur- joy and this remorfe fpring not from any moral indinft im- 
pofe. No anatomid ever difeovered a fydem of organiza- planted in the mind, but are the confequence of early and 
tion calculated to produce pain and difeafe; or. in explain- deep-rooted affociations of the praftice of virtue with the 
ing the parts of the human body, ever faid, this is to irri- hope of future happinefs, and of vice with the dread of fu- 
tate, this to inflame, this duft is to convey the gravel to ture mifery. On the refpeftive merits of thefe two theo- 
the kidneys, this gland to fecrete the humour which forms ries we £Ball not now decide. We have faid enough on the 
the gout. If by chance he come to a part of which he fubjeft in other articles (fee Instinct, Moral Philoso- 
Ifnows not the ufe, the mod that he can fay is, that to him phy, and Passion) ; arid (had here only obferve, that they 

it appears to be ufelefs : no one ever fufpefts that it is put both lead with equal certainty to the benevolence of the 

there to incommode, to annoy, or to torment. If God bad Deity, who made us capable of forming affociations, and. 
wdhed our mifery, he might have made fure of his purpofe, fubjefted thofe affociations to fixed laws. This being the 
by forming our fenfes to be as many fores and pains to us cafe, the moral fenfe, with all its indantaneous effefts, af- 

as they now are indruments of gratification and enjoyfaent; fords not a clearer or more convincing proof of his good- 

qr, by placing us among objefts fo ill fuited to our pei cep- nefs, than that principle in our nature by which remote cir- 
tions, as to. have continually offended us, indead of minifter- cumdances become fo linked together, that, after the con¬ 
ing to our refrefhment and delight. He might have made, nefting ideas have efcaped from the mind, the one circum- 
for indance, eveiy thing we taded bitter, every thing we fiance never occurs without bringing the other alfo into 
law loathfcme, every thing we touched a fiing, every fmell view. It is thus that the pleafing complacency, which was 
a ftench, and every found a difeord.” perhaps firft excited by the hopes of future haj pinefs, comes 

Inffead of this, all our fenfations, except fuch as are ex- in time to be fo affociated with the confcioufnefs of virtu- 
qited by what is dangerous to our health, are pleafures to ous conduft, the only thing entitled to reward, that a man 
us: The view of a landfcape'is. pleafant; the tafte of nou- never performs a meritorious aftion without experiencing 
rifhing food is pleafant; founds not too loud arc agreeable, the mol exquifite joy diffufed over bis mind, though his 
while mufical ft unds are exquifite; and hardly any fmells, attention at that inilant may not be direfted either to hea- 
except fuch are excited by effluvia obvioufly pernicious to ven or futurity. Were we obliged, before we could expe- 
the brain, are difagreeable ; whiill fome of them, if not too rien.ce this joy, to eftimate by reafon the merit of every in- 
long indulged, are delightful. Our lives are preferved and dividual aftion, and trace its conneftion to heaven and fu- 
the ipecies is continued by obeying the impulfe of appetites; ture happinefs through a long train of intermediate argu¬ 
mentation, 
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Being and mentation, we fttould be In a great meafure deprived of the 

attributes prefent reward of virtue; and therefore this affociating 

^of Ood^ principle contributes much to our happinefs. But the be¬ 
nevolence of a Being, who feems as it were thus anxious to 
furmfh us with bothfenfual and intellectual enjoyments, and 
who has made our duty our greateft pleafure, cannot be que- 
ftioned ; and therefore we muft infer, that the Author of 
Nature wifhes the happinefs of the whole fenfible and intel- 
30 ligent creation. 

Objeiftions, To fuch reafoning as this in fupport of the Divine Be¬ 
nevolence many objections have been made. Some of them 
appear at firft fight plaufible, and are apt to ftagger the 
faith of him who has beftowed no time on the ftudy of that 
branch of general fcience which is called phyfics (fee Phy¬ 
sics). To omit thefe altogether in fuch an article as this 
might be conftrued into negled; whilft it is certain that 
there is in them nothing worthy of the attention of that 
man who is qualified either to eftimate their force, or to 
underftand the arguments by which they have often been 
repelled. 

It has been afked, Why, if the Author of Nature be a be¬ 
nevolent Being, are we neceffarily fubjefl to pain, difeafes* 
and death? The fcientific phyfiologift replies, Becaufe from 
thefe evils Omnipotence itfelf could not in our prefent date 
St exempt us, but by a conftant feries of miracles. He who 

Anfwcred. ac |mits miracles, knows likewife that mankind were origi¬ 
nally in a ftate in which they were not fubjefl to death ; 
and that they fell under its dominion through the fault of 
their common progenitors. But the fall and refioration of 
man is the great fubjefl of revealed religion ; and at prefent 
we are difcuifing the queftion like philofophers who have 
no other data on which to proceed than the phenomena of 
nature- Now we know, that as all matter is divifible, every 
fyftem compofed of it mull neceffarily be liable to decay 
and diffolution ; and our material fyftem would decay and 
be diffolved long before it could ferve the purpofes of na- 
ture, were there not methods contrived with admirable wif- 
dom for repairing the wafte occafioned by perpetual friction. 
The body is furnifhed with different fluids, which continual¬ 
ly circulate through it in proper channels, and leave in their 
way what is neceffary to repair the folids. Thefe again are 
fupplied by food ah extra ; and to the whole proceffes of di- 
geftion, circulation, and nutrition, the air we breathe is ab- 
folutely neceffary. (See Physiology, SeCt. 1, 2, 3, 4, 5). 
But as the air is a very heterogeneous fluid, and fubjefl: to 
violent and fudden changes, it is obvious that thefe changes 
muft affeCt the blood, and by confequence the whole frame 
of the human body. We fee the air indeed in procefs of 
time confume even marble itfelf; and therefore cannot won¬ 
der, that as it is in one ftate the parent of health, it fliould 
in another be the fource of difeafe to fuch creatures as man 
and other terreftrial animals. Nor could thefe confequences 
be avoided without introducing others much more deplo¬ 
rable. The world is governed by general laws, without 
which there could be among men neither arts nor fciences; 
and tho’ laws different from thofe by which the fyftem is at 
prefent governed might perhaps have been eftablifhed, there 
is not the fmalleft reafon to imagine that they could on the 
whole have been better, or attended with fewer inconvenien- 
cies. As long as we have material and folid bodies capable 
of motion, liable to refiftance from other folid bodies, fup- 
ported by food, fubjefl to the agency of the air, and divi¬ 
fible, they muft neceffarily be liable to pain, difeafe, corrup¬ 
tion, and death, and that too by the very influence of thofe 
laws which preferve the order and harmony of the univerfe. 
Thus gravitation is a general law fo good and fo neceffary, 
that were it for a moment fufpended, the world would in- 
ftantly fall to pieces; and yet by means of this law the man 
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muft inevitably be crufhfld to death upon whom a tower Being and 
{hall chance to tumble. Again, the attraction of cohefion a “. n ^* 
is a general law, without ■which it does not appear that any 
corporeal fyftem could poffibly exift : it is by this law too. 

Or a modification of it, that the glands and laCteals of the 
human body extrad from the blood foch particles as are ne¬ 
ceffary to nourifli the folids ; and yet it is by means of the 
very fame modification of the very fame law that a man is 
liable to be poifoned. How are thefe effeCts to be pre¬ 
vented ? 

Shall burning iEtna, if a fage requires, 

Forget to thunder, and recal her fires ? 

On air or fea new motions be impreft. 

Oh blamelefs Bethel! to relieve thy breaft: 

When the loofe mountain trembles from on high. 

Shall gravitation ceafe if you go by ? 

Or fome old temple nodding to its tall. 

For Charters’ head referve the hanging wall; 

Such a perpetual miracle, filch a frequent fufpending of 
the laws of nature in particular inftances, we cannot doubt 
to be within the compafs of Almighty power : but were 
this fufpenfion really to take place, mankind would be in¬ 
volved in ignorance greater than that of childhood ; for not 
one of them could know, or have any means of dii'covering 
this moment, what was to happen the next ; and the confe¬ 
quence would be, that, uncertain but the fingle motion of a 
fingle joint might bring on them fudden deftruflion, they 31 
would all perilh in a ftate of abfolute inactivity. Sicknefs, 

But though the human body could not have been pre- pain, and 
ferved from dangers and diffolution but by introducing evils the dread 
greater on the whole than thofe to which it is now liable, f erV g <U 00 j 
why, it has fometimes been afked, is every diforder to which p ur p 0 f e6 , 
it is fubjefl attended with ficknefs or with pain ? and why 
is fuch a horror of death implanted in our breads, feeing^ 
that by the laws of nature death is inevitable ? Weanfwer 
That ficknefs, pain, and the dread of death, ferve the very 
bed purpofes. Could a man be put to death, or have his 
limbs broken without feeling pain, the human race had long 
ago been extinCt. Felt we no uneafmefs in a fever, we 
fhould be infenfibleof the difeafe, and die before we fufpefl¬ 
ed our health to be impaired. The horror which generally 
accompanies our reflections on death tends to make us 
more careful of life, and prevents us from quitting this 
world rafhly when our affairs profper'Tiot according to our 
fond wifhes. It is likewife an indication that our exiftence 
does not terminate in this world ; for our dread is feldom 
excited by the profpefl of the pain which we may fuffer 
when dying, but by our anxiety concerning what we may 
be doomed to fuffer Or enjoy in the nextftage of our exiftence \ 
and this anxiety tends more perhaps than any thing elfe to 
make us live while we are here in fuch a manner as to enfure 
our happinefs hereafter. 

Thus from every view that we can take of the works and 
laws of God, andevenfrom confideringthe objections which 
have fometimes been made to them, we are compelled to ac¬ 
knowledge the benevolence of their Author. We muft not, 
however, fuppofe the Divine benevolence to be a fond and 
weak affeflion like that which is called benevolence among 
men. All human aft'eflions and paffions originate in our 
dependence -and wants; and it has been doubted whether 
any of them be at firft difinterefted (fee Passion) : but he 
to whom exiftence is effential cannot be dependent ; he who 
is the Author of every thing can feel no want. The divine 
benevolence therefore muft be wholly difinterefted, and of 
courfefree from thofe parti alitiesoriginatinginfeh-love, which 
are alloys in the moft fublime of human virtues. The mod 
benevolent man on earth,- though he wifties the happinefs of 
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every fellow-creature, has ftill, from the ties of.blood, the 
endearments of friendfhip, or, perhaps from a regard to his 
own intereft, fome particular favourites whom, on a compe¬ 
tition with others, he would certainly prefer. But the 
equal Lord of all can have no particular favourites. His 
benevolence is therefore coincident with juftice; or, to fpeak 
more properly, that which is called divine juftice, is only be¬ 
nevolence exerting itfelf in a particular manner for.the pro¬ 
pagation of general felicity. When God. prefcribes laws 
for regulating the conduct of his intelligent creatures, it is 
not becaufe he can reap any benefit from their obedience to 
thofe laws, but becaufe fuch obedience is neceflary to their 
own happinefs; and when he punifhes the tranfgreffor, it is 
not becaufe in his nature there is any difpofition to which 
the profpeCt of fuch punifliment can afford gratification, 
but becaufe in the government of free agents punifhment is 
necefTary to reform the criminal, and to intimidate Others 
from committing the like crimes. But on this fubjeCt we 
need not dwell. It has been fhewn elfewhere (Metaphysics, 
n° 312.), that all the moral attributes of God, his holi¬ 
ness, justice, mercy, and truth, fhould be conceived 
as the fame divine benevolence, aCting in different ways 
according to different exigencies, but always for the fame 
fublime end—the propagation of the utmoft poffible happi¬ 
nefs. 

The fubfiance or effence of this felf-exiftent, all-powerful, 
infinitely wife, and perfectly good being, is to us wholly in- 
comprehenfible. That it is not matter, is fhewn by the 
procefs of argumentation by which we have proved it to 
exift; but what it is we know not, and it would be impious 
prefumption to inquire. It is fufficient for all the purpofes 
of religion to know that God is fome how or other pre- 
fent to every part of his works; that exiflence and every 
poffible perfection is effential to him ; and that he wifhes 
the happinefs of all his creatures. From thefe truths we 
might proceed to prove and illuftrate the perpetual fuper- 
intendance of his providence, both general and particular, 
over every the minuteft part of the univerfe : but that fubjedt 
has been difcuffed in a feparate article ; to which, therefore, 
we refer the reader. (See Providence). We fhall only 
obferve at prefent, that the manner in which animals are pro¬ 
pagated affords as complete a proof of the conftant fuperin- 
tendance of divine power and wifdom, as it does of the im¬ 
mediate exertion of thefe faculties in the formation of the 
parent pair of each fpecies. For were this bufinefs of pro¬ 
pagation carried on by necejfary and mechanical laws, it is 
obvious, that in every age there would be generated, in each 
fpecies of animals, the very fame proportion of males to fe¬ 
males that there was in the age preceding. On the other 
hand, did generation depend upon fortuitous mechanifm, it 
is not conceivable but that, fince the beginning of the world, 
or, according to this hypothefis, during the courfe of eterni¬ 
ty, feveral fpecies of animals fhould in fome age have ge¬ 
nerated nothing but males, and others nothing but females ; 
and that of courfe many fpecies would have been long fince 
extinCt. As neither of thefe cafes has ever happened, the 
prefervation of the various fpecies of animals, by keeping up 
conftantly in the world a due, though not always the fame, 
proportion between the fexes of male and female, is a com¬ 
plete proof of the fupe tin tendance of divine providence, and 
of that faying of the apoflle, that it is “in God we live, 
move, and have our being.” 

Sect* II- Of the Duties and SanSlions of Natural 
Religion - 

From the ihort and very inadequate view that we have 
■taken of the divine perfections, it is evidently our duty to 


to 


reverence in our minds the felf-exiftent Being to whom they Duties and 
belong. This is indeed not only a duty, but a duty of fanCtions of 
which no man who contemplates thefe perfections, and be- natliralreli " 
lieves them to be real, can poffibly avoid the performance. 

He who thinks irreverently of the Author of nature, can 36 
never have confidered ferioufly the power, the wifdom, and Revcrenci1 
the goodnefs, difplayed in his works ; for whoever has a 
tolerable notion of thefe muft be convinced, that he who Go(J> 
performed them has no imperfection ; that his power can 
accompliih every thing, which involves not a contradiction ; 
that his knowledge is intuitive, and free from the poffibility 
of error ; and that his goodnefs extends to all without parti¬ 
ality and without any alloy of felfifti defign. This convic¬ 
tion muft make every man on whofe mind it is impreffed 
ready to proftrate himfelfin the duft before the Author of 
his being ; who, though infinitely exalted above him, is the 
fource of all his enjoyments, conftantly watches over him 
with paternal care, and protects him from numberlefs dan¬ 
gers. The fenfe of fo many benefits muft excite in his 
mind a fentiment of the livelieft gratitude to him from 
whom they are received, and an ardent wifh for their con- 37 
tinuance. Of whom 

Whilft filent gratitude and devotion thus glow in the p° pofitive 
breaft of the contemplative man, he will be careful not to 
form even a mental image of that all-perfeCt Being to whom be ormc<1 • 
they are directed. He knows that God is not material ; 
that he exifts in a manner altogether incomprehenfible ; that 
to frame an image of him would be to affign limits to what 
is infinite ; and that to attempt to form a pofitive concep¬ 
tion of him would be impioufly to compare himfelf with his 

Maker. How"he 

The man who has any tolerable notion of the perfec- ought t “ ^ 
tions of the Supreme Being will never fpeak lightly of him, fpoken of; 
or make ufe of his name at all but on great and folemn and 
occafions. He knows that the terms of all languages are 
inadequate and improper, when applied direCtly to him who 
has no equal, and to whom nothing can be compared ; and 
therefore he will employ thefe terms with caution. When he 
fpeaks of his mercy and compaffion, he will not confider them 
as feelings wringing the heart like the mercy and compaf¬ 
fion experienced by man, but as rays of pure and difintereft- 
ed benevolence. When he thinks of the ftupendous fyftem 
of nature, and hears it, perhaps, faid that God formed it for 
his own glory, he will refled that God is fo infinitely exalt¬ 
ed above all his creatures, and fo perfeCl in himfelf, that he 
can neither take pleafure in their applaufe, as great men do 
in the applaufes of their fellow-creatures, nor receive any 
aceeffion of any kind from the exiftence of ten thoufand 
worlds. The immenfe fabric of nature therefore only dis¬ 
plays the glory or perfections of its Author to us and to 
other creatures who have not faculties to comprehend him in 
himfelf. 

When the contemplative man talks of ferving God, he 
does not dream that his fervices can increafe the divine feli¬ 
city ; but means only that it is his duty to obey the divine 
laws. Even the pronoun He, when it refers to God, cannot 
be of the fame import as when it refers to man ; and by the 
philofophical divine it will feldom be ufed but with a mental 
allufionto this obvious diftinCtion. Whafw 

As the man who duly venerates the Author of his being meant *bj 
will not fpeak of him on trivial occafions, fo will he be ferving 
ftill further from calling upon him to witnefs impertinences him- 
and falfehood, (fee Oath). He will never mention his 
name but with npaufc, that he may have time to reflect in 
filence on his numberlefs perfections, and on the immenfe 
diftance between himfelf and the Being of whom he is 
fpeaking. The flighted; reflection will convince him that 
the world with all that it contains depends every moment 

upon 
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Dutiet and upon that God who formed it j and this convi&ion will 
fandtions compel him to wifh for the divine protection of himfelf and 
his friends from all dangers and misfortunes. Such a wilh 
is in effect a prayer, and will always be accompanied with 
adoration, confeffion, and thankfgiving (fee Prayer). But 
adoration, confeffion, fupplication, and thaukfgiving, con- 
ftitute what is called tuorJhip , and therefore the worfhip of 
God is a natural duty. It is the addreffing of ourfelves as 
his dependants to him as the fupreme caufe and governor of 
the world, with acknowledgments of what we enjoy, and 
petitions for what we really want, or he knows to be con¬ 
venient for us. As if, ex. gr. I Ihould in fome humble and 
compofed manner (fays Mr Wollafton) pray to that “ Al¬ 
mighty Being, upon whom depends the exiftence of the 
world, and by whofe providence I have been preferved to 
this moment, and enjoyed many undeferved advantages, 
that he would gracioufly accept my grateful fenfe and 
acknowledgments of all his beneficence towards me ; that he 
would deliver me from the evil confequences of all my tranf- 
greffions and follies} that he would endue me with fuch 
difpofitions and powers as may carry me innocently and 
fafelv through all future trials, and may.enable me on all 
occafions to behave myfelf conformably to the laws of rea- 
fon pioufly and wifely; that He would fuffer no being to 
injure me, no misfortunes to befal me, nor me to hurt my¬ 
felf by any error or mifconduCt of my own ; that he would 
vouchl'afe me clear and diftinCt perceptions of things ; with 
fo much health and profperity as may be good for me ; that 
I may at leaft pafs my time in peace, with contentment 
and tranquillity of mind ; and that having faithfully dis¬ 
charged my duty to my family and friends, and endea¬ 
voured to improve myfelf in virtuous habits and ufeful 
knowledge, I may at laft make a decent and happy exit, 
and find myfelf in fome better date.” 

That an untaught favage would be prompted by infind 
to addrefs the Supreme Being in fuch terms as this, we are 
fo far from thinking, that to us it appears not probable that 
fuch a favage, in a ftate of folitude, would be led by inftinCt. 
to fuppofe the exiftence of that Being. But as foon as the 
being and attributes of God were, by whatever means, made 
known unto man, every fentiment exprefled in this prayer 
mull neceffarily have been generated in his mind j for not 
to be fenfible that we derive our exiftence and all our en¬ 
joyments from God, is in effeCt to deny his being or his 
providence; and not to feel a wilh that he would give us 
what we want, is to deny either his goodnefs or his 
power. 

The worfhip of God therefore is a natural duty refulting 
from the contemplation of his attributes and a fenfe of our 
own dependence. But the reafoning which has led us to 
this conclufion refpeCts only private devotion; for it is a 
Whether or q ue ftj 0 n of much greater difficulty, and far enough from 
fie* worth i" bein g y et determined, whether public worfhip be a duty of 
- ,p that religion which can with any propriety be termed na¬ 
tural. Mr Wollafton indeed pofitively affirms that it is, 
and endeavours to prove his pofition by the following argu¬ 
ments. 

aa “ A man (fays he) may be confidered as a member of 
Arguments fome fociety : and as fuch he ought to worfhip God if he has 
* or lt > the opportunity of doing it, if there be proper prayers ufed 
publicly which he may refort to, and if his health, &c. permit. 
Or the fociety may be confidered as one body, that has com¬ 
mon intereils and concerns, and as fuch is obliged to worfhip 
the Deity, and offer one prayer. Befides, there are many who 
know not of themfelves how to pray; perhaps cannot fo 
much as read. Thefe rnuft be taken as they are ; and con- 
fequently fome time and place appointed where they may 
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have fuitable prayers read to them, and be guided in their Duties and 
devotions. And further, towards the keeping mankind in 
order, it is neceffary there fhould be fome religion profeffed, 1 

and even eftablilhed, which cannot be without public worfhip. 

And were it not for that fenfe of virtue which is principally 
preferved (fo far as it is preferved) by national forms and 
habits of religion, men would foon lofe it all, run wild, 
prey upon one another, and do what elfe the worft of fa- 
vages do.'* 

Thefe are in themfelves juft obfervations, and would come 
with great force and propriety from the tongue or pen of a 
Cbriftian preacher, who is taught by revelation that the 
Mafter whom he ferves has commanded his followers “ not 
to forfake the affembling of themfelves together,” and has 
promifed, “ that if two of them fhall agree on earth as touch¬ 
ing any thing that they fhall afk, it fhall be done for them 
of his Father who is in heaven.” As urged by fuch a man 
and on fuch grounds, they would ferve to fhow the fitnefs of* 
the divine command, and to point out the benefits which a 
religious obedience to it might give us reafon to expeCt. 

But the author is here profeffing to treat of natural religion, 
and to ftate the duties which refult from the mere relation 
which fubfifts between man as a creature and God as his 
creator and conftant preferver. Now, though we readily 
admit the benefits of public worfhip as experienced under 
the Chriftian difpenfation, we do not perceive any thing in 
this reafoning which could lead a pious theift to expeCt the 
fame benefit previous to all experience. When the author 4 S 
thought of nationalforms and efablijhments of religion , he cer- Borrow ed 
tainly loft fight of his proper fubjeft, and, as fuch writers ' 

are tod apt to do, comprehended under the religion of na¬ 
ture what belongs only to that which is revealed. Natural 
religion, in the proper fenfe of the words, admits of no parti- 
cular forms, and of no legal ejlablifhment . Private devotion 
is obvioufly one of its duties, becaufe fentiments of adora¬ 
tion, confeffion, fupplication, and thankfgiving, neceffarily 
fpring up in the breaft of every man who has juft notions of 
God and bf himfelf: but it is not fo obvious that fuch no¬ 
tions would induce any body of men to meet at fated timer 
for the purpofe of expreffing their devotional fentiments in 
public. Mankind are indeed focial beings, and naturally 
communicate their fentiments to each other ; but we cannot 
conceive what fhould at firft have led them to think that 
public worfhip at ftated times would be acceptable to the 
felf-exiftent Author of the univerfe. In cafe of a famine, or 
any other calamity in which the whole tribe was equally in¬ 
volved, they might fpeak of it to each other, inquire into 
its caufe, and in the extremity of their diftrefs join perhaps 
in one fervent petition, that God would remove it. In the 
fame manner they might be prompted to pour forth occafional 
ejaculations of public gratitude for public mercies; but it 
does not follow from thefe incidental occurrences that they 
would be led to inftitute times and places and forms of 
national worfhip, as if they believed the omnifcient Deity 
more ready to hear them in public than in private. That 
the appointment of fuch times and forms and places is be¬ 
neficial to fociety, experience teaches us; and therefore it is 
the duty, and has been the practice, of the fupreme magiftrate 
in every age and in every civilized country to provide for 
the maintenance of the national worfhip. But this practice 
has taken its rife, not from the deductions of reafon, but 
either from direct revelation, as among the Jews and 
Chriftians ; or from tradition, which had its origin in fome 
early revelation, as among the more enlightened Pagans of 
ancient and modern times. 

We hope that none of our readers will be fo unjuft as to 
fuppofe that by this difquifition we mean, in any degree, to 
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Duties and call in queftion the fitnefs or the duty of public worfhip. 

This is fo far from our intention, that we firmly believe 
with Mr. Wollafton, that what piety remains among us is to 
be attributed in a great meafure to the praftice of frequent¬ 
ing the church on Sundays ; and that it is the negleft of 
this particular duty which has rendered the prefent genera¬ 
tion of men lefs pious, lefs hnmble, and more prone to fac-. 
tion than their fathers were, who made it a point every 
Lord’s day to unite with fome congregation of Chriftians in 
tlie public worfhip of their Creator and Redeemer. But 
whilft we are convinced of the importance and neceffity of 
this too much neglected duty, and could wifti to imprefs 
our convinftion upon the minds of all our readers, we do 
not apprehend that we leffen its dignity, or detract from the 
weight of almoft univerfal praftice, by endeavouring to de¬ 
rive that practice from its true fource, which appears to us 
to be not human reafon, but divine revelation. 

But whatever doubts may be entertained with refpeft to 
the origin of public worfhip, there can be none as to the 
foundation of moral virtue. Reafon clearly perceives it to 
be the will of our Maker, that every individual of the human 
race fhauld treat every other individual as, in fimilar circum- 
ftances, he could juftly expeft to be treated himfelf. It is 
thus only that the greatefl lum of human happinefs can be 
produced (fee Moral Phjlosofhy, n° 17. and 135.); for 
were all men temperate, fober, juft in their dealings, faithful 
to their pr'omifes, and charitable to the poor, &c. it is ob¬ 
vious that no mifeiies would be felt upon earth, but the few 
which, by the laws of corporeal nature, unavoidably refult 
from the union of our minds with fyftems of matter. But 
it has been already fhown, that the defign of God in forming 
fentient beings was to communicate to them fome portion, 
or rather fome refemblance, of that felicity which is effential 
to himfelf; and therefore every a ft ion which in its natural 
tendency co-operates with this defign muft be agreeable to 
him, as every aftion of a contrary tendency muft be dis¬ 
agreeable. 

From this reafoning it follows undeniably, that we are 
obliged not only to be juft and beneficent to one another, 
but alfo to abftain from all unneceifary cruelty to inferior 
animals. That we have a right to tame cattle, and employ 
them for the purpofes of agriculture and other arts where 
the inferior ftrength is required, is a po fit ion which we believe has never 
animals a been controverted. But if it is the intention of God to com- 
in- municate, in different degrees according to their different 

ranks, a portion of happinefs to all his creatures endowed 
with fenfe, it is obvious that we fin againft him when we 
fubjeft even the horfe or the afs to greater labour than he 
is able to perform ; and this fin is aggravated when from 
avarice we give not the animal a fufficient quantity of food 
to fupport him under the exertions which we compel him to 
make. That it is our duty to defend ourfelves and our 
property from the ravages of beads of prey, and that we 
may even exterminate fuch beads from the country in which 
we live, are truths which cannot be queftioned ; but it has 
been the opinion of men, eminent for wifdom and learning, 
that we have no right to kill an ox or a ftieep for food, but 
in confequence of the divine permiffion to Noah recorded in 
the ninth chapter of the book of Genefis. Whether this 
©pinion be well or ill founded we Ihall not pofitively deter¬ 
mine, though the arguments upon which it is made to reft 
are of fuch a nature as the faftuonable reafoners of the pre¬ 
fent day would perhaps find it no eafy talk to anfwer ; but 
it cannot admit of a doubt, that, in killing fuch animals, 
we are, in duty to their Creator and ours, bound to put 
them to the leaft poffibLe pain. If this be granted, and we 
do not fee how it can be denied by any man convinced of 
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the benevolence of the Deity, it is ftill more evident that we Duties and 
aft contrary to the divine will when, for our mere amufe- ft* 1 ® 0 * 1 * of 
ment, we torture and put to death fuch animals as are con- 
feffedly not injurious to ourfelves, or to any thing upon which 
the comforts of life are known to depend. We are indeed 
far from being convinced with the poet, that infefts and. 
reptiles “ in mortal fufferance feel as when a giant dies,’* 

(fee Pleasure and Physiology, Seft. viii.) ; but their 
feelings on that occafion are certainly fuch, as that, when we 
wantonly infiift them, we thwart, as far as in our power, the 
benevolent purpofe of the Creator in giving them life and 
fenfe. Let it be obferved too, that the man who praftifes 
needlefs cruelty to the brute creation is training up his 
mind for exercifing cruelty towards his fellow creatures, tor 
his (laves if he have any, and to his fervants; and by a 
very quick progrefs to all who may be placed beneath him 
in the fcale of fociety. 

Such are the plain duties of natural religion j and if they 
were univerfally praftifed, it is felf-evident that they would 
be produftive of thegreateft happinefs which mankind could 
enjoy in this world, and that piety and virtue would ba 
their own reward. They are however far from being uni* 
verfally praftifed; and the confequence is, that men are fre¬ 
quently raifed to affluence and power by vice, and fome- 
times funk into poverty by a rigid adherence to the rules of 
virtue. 

This being the cafe, there can be no queftion of greater 
importance, while there are few more difficult to be anfwer- 
ed, than “ What are the fanfttons by which natural religion 
enforces obedience to her own laws !” It is not to be fup- 
pofed that the great body of mankind fhould, without the 
profpeftof an ample reward, praftife virtue in thofe inftances-Natural re¬ 
in which fuch praftice' would be obvioufly attended with ligion de¬ 
injury to themfelves; nor does it appear reafonable in any feftive in 
man to forego prefent enjoyment, without the well-grounded ,ts evidence 
hope of thereby fecuring to himfelf a greater or more per- ^ a ^ luture 
manent enjoyment in reverfion. Natural religion therefore, 
as a fyftem of doftrines influencing the conduft, is exceeding¬ 
ly defeftive, unlefs it affords fufficient evidence, intelligible: 
to every ordinary capacity, of the immortality of the foul, or 
at leaft of a future ftate of rewards and punifhments. That 
it does afford this evidence, is ftrenuoufly maintained by fome 
deifts, and by many philofophers of a different defeription, 
who, though they profefs Chriftianity, feem to have fome 
unaccountable dread of being deceived by their bibles in 
every doftrine which cannot be propped by tire additional 
buttrefs of philofophical reafoning. 

One great argument made ufe of to prove that the im- 
mortality of the foul is among the doftrines of natural reli- ra i 
gion, is the univerfal belief of all ages and nations that men tion of a 
continue to live in fome other ftate after death has feparated futuielUte, 
their fouls from their bodies. “ Quod fi omnium cenfenfus 
natures vox eft ; omnefque, qui ubiqui funt, confentiunt effe 
aliquid, quod adeos pertineat, qui vita cefferint: nobis quoque 
idem exiftimandum eft : et fi, quorum aut ingenio, autvir- 
tute animus excellit, eos. arbitramur, quia natura optimafunt* 
cernere naturae vim maxime : verifimile eft, cum optimus 
quifque maxime pofteritati ferviat, effe aliquid, cujus is poll 
mortem fenfum fit, habiturus. Sed ut deos effe natura opi- 
namur, qualefque fint, ratione cognofcimus, fic permanerc 1 **' 
animos arbitramur confenfu nationum omnium * * Cicer. 

That this is a good argument for the truth of the doc- Tufc. Quell 
trine, through whatever channel men may have received it, lib- i- § ij, 
we readily acknowledge ; but it appears not to us to be any 1 
proof of that doftrine’s being the deduftion of human rea- 
loning. The popular belief of Paganifm, both ancient and Not the 
modern, is fo fantaftic and abfurd, that it could never have offspring of 

been natu re. 
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been rationally Inferred from what nature teaches of God 
and the foul. In the Elyfium of the Greek and Roman 
poets, departed fpirits were vifible to mortal eyes; and mud 
therefore have been clothed with fome material vehicle of 
fufficient denfity to reflect the rays of light, though not to 
refill the human touch. In the mythology of the northern 
nations, as deceafed heroes are reprefented as eating and 
drinking, they could not be confidered as entirely diverted of 
matter ; and in every popular creed of idolatry, future re¬ 
wards were fuppofed to be conferred, not for private virtue, 
but for public violence, upon heroes and conquerors and 
the deltroyers of nations. Surely no admirer of what is 
now called natural religion will pretend that thefe are part 
of its doctrines; they are evidently the remains of fome 
primeval tradition obfcured and corrupted in its long pro- 
grefs through ages and nations. 

The philofophers of Greece and Rome, defpifing the po¬ 
pular mythology of their refpedtive countries, employed 
much time and great talents in difquifitions concerning the 
human foul and the probability of a future Hate; and if 
the genuine conclufions of natural religion on this fubjedt are 
anywhere to be found, one would naturally look for them 
in the writings of thofe men whofe genius and virtues did 
honour to human nature. Yet it is a fadl which cannot be 
controverted, that the philofophers held fuch notions con¬ 
cerning the fubftance of the foul and its ftate after death as 
could afford no rational fupport to fuffering virtue, (fee 
Metaphysics, Part III. chap. 4). Socrates is indeed an 
exception. Confining himfelf to the ftudy of ethics, and 
defpifing thofe metaphyfical fubtilties with which fo many 
others had bewildered themfelves, that excellent perfon in¬ 
ferred by the common moral arguments (fee Moral Phi¬ 
losophy, n° 232—246), that the reality of a future ftate 
of rewards and punifhments is in the higheft degree proba¬ 
ble. He was not, however, at all times abfolutely convinced 
of this important truth ; for a little before his death he 
faid to fome who were about him, “ I am now about to 
leave this world, and ye are ftill to continue in it; which of 
us have the better part allotted us, God only knows*.” 
And again, at the end of his mod admired difcourfe con¬ 
cerning the immortality of the foul, delivered at a time 
when ne muft have been ferious, be faid to his friends who 
came to pay their laft vifit, “ I would have you to know 
that I have great hopes that I am now going into the com¬ 
pany of good men; yet I would not be too-peremptory and 
confident concerning it$.” 

Next to Socrates, Cicero was perhaps the mod refpedlable 
qf all the philofophers of antiquity ; and he feems to have 
ftudied this great queftion with uncommon care: yet what 
were his conclufions? After retailing the opinions of various 
fagcs of Greece, and-fhowing that fome held the foul to be 
the heart; others, the blood in the heart ; fome, the brain ; 
others, the breath ; one, that it was harmony ; another, that it 
was number ; one, that it was noth'mg at all; and another, that 
it was a certain quintejfence without awame, but which might 
properly be called —he gravely adds, “ Harum len- 

tentiarum quae vera fit, Deus aliquis videric: quae verifimil- 
lima, magna queftio eft He then proceeds to give his 
own opinion ; which, as we have ihown elfewhere, was, that 
the foul is part of God. 

To us who know by other evidence that the foul is im- 
. mortal, and that there will be a future ftate in which all the 
obliquities of the prefent fhall be made ftraighf, the argu¬ 
ment drawn fiom the moral attributes of Gad, and the un¬ 
equal diftribution of the good things of this life, appeals to 
have the force of demonltration. Yet none of us will fiure- 
ly pretend to fay that his powers of reafoning are greater 
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than were thofe of Socrates and Cicero : and therefore the 
probability is, that had we been like them deftitute of the 
light of revelation, we fhould have been difturbed by the 
fame doubts, and have faid with the latter, upon reading 
the arguments of the former as detailed by Plato, “ Nefcio 
quomodo, dumlego, alfentior: cum pofui librum, et mecum t-h^lTht 0 £ 
ipfe de immortalitate animorum coepi cogitare, alfenfio ilia xeve i at ion 
elabitur J.” welhculd 

No one, we hope, will fufpedf us of an impious attempt bavedcubt- 
to weaken the evidence of a future ftate, God forbid ! The ^ Hke 
expectation of that ftate is the only fupport of virtue and 


Ji 
Without 


them, 
f Ibid. 


religion ; and we think the arguments which we have (fated 
elfewhere, and referred to on the prefent occafion, make the 
reality of it fo highly probable, that, though there were no 
other evidence, he would ad a very foolilh part who ftjould 
confine his attention wholly to the prefent life. But we do 
not apprehend that we can injure 'the caufe either of virtue 
or of religion, by confeffing, that thofe arguments which left 
doubts in the minds of Socrates and Cicero appear not to 
us to have the force of complete demonjlration of that life and 
immortality which our Saviour brought to light through 
the gofpel. ^ 

Were the cafe, however, otherwife ; were the arguments Natural re- 
which the light of nature affords for the immortality of the ligion has 
human foul as abfolutely convincing as any geometrical de- no means of 
monftration—natural religion would ftill be defective; be- ^condlliv 
caufe it points out no method by which fuch as have offend- theDeity to 
ed God may be certainly reftored to his favour, and to the finuers. 
hopes of happinefs, which by their lin they had loft. That 
he who knows whereof we are made would (how himfelf 
placable to fioners, and that he would find fome way to be 
reconciled, might perhaps be reafonably inferred from the 
confideration of his benevolence difplayed in his works. 

But when we come to inquire more particularly hovj we 
are to be reconciled, and whether a propitiation will be re¬ 
quired, nature (tops ftiort, and expeCts with impatience the 
aid of fome particular revelation. That God will receive 
returning Turners, and accept of repentance inftead of perfect 
obedience, cannot be certainly known by thofe to whom he 
has not declared that he will. For though repentance be 
the mod probable, and indeed the only means of reconcilia¬ 
tion which nature fuggefts ; yet whether he, who is of purer 
eyes than to behold iniquity, will not require fomething 
further before he reftore (inners to the privileges which they 
have forfeited, mere human reafon has no way of difeover- 
ing. From nature therefore arifes no fufficient comfort to 
ftnners, but anxious and endlefs folicitude about the means 
of appealing the Deity. Hence thofe divers ways of facrifi. 
cing, and thofe numberlefs fuperftitions which overfpread the 
heathen world, but which were fo little (athfaCfory to the 
whir part of mankind, that, even in thofe days of darknefs, 
the philofophers frequently declared that, in their opinion, 
thole rites and oblations could avail nothing towards appeal¬ 
ing the wrath of an offended God, or making their prayers 
acceptable to him. Hence Socrates and one of his difei- 
ples are reprefented by Platof as expecting a perfon divine- + t 4 ,.._ 
ly commiffioned to inform them whether facrifices be ac-biadol 
ceptable to the Deity, arid as refolving to offer no more till 
that perfon’s arrival, which they pioufly hoped might be at 
no great diftance.t 

This darknefs of the pagan world, wh'ch the beft of men 
who lived under it fo pathetically deplored, is to us who doubts re- 
*’ ve under the lunfliine of the gofpel hap; .ly removed by moved by 
the various revelations contained in the feriptures of the Old the 8cr ‘f- 
and New Teftaments. Thefe taken together, and in the turt:! ” 
order in which they were given, exhibit fuch a diiplay of 
providence, fuch a fyftem of doctrines, and fuel; precepts of 

practical 
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practical wifdom, as the ingenuity of man could never have hopes on the fureft foundation, 
difcovered. The Chriftian, with the fcriptures in his hands, our bufinefs to examine, 
can regulate his conduct by an infallible guide, and reft his 
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Many pr e - TN every civilized country the popular fyftem of theology 
fences to X has claimed its origin from divine revelation. The Pa- 
revelation, g ans 0 f ant iq U ity had their augurs and oracles 5 the Chinefe 
have their infpired teachers Confucius and Fohi; the Hin¬ 
doos have their facred books derived from Brahama; the 
followers of Mahomet have their koran dictated by an angel; 
and the Jews and Chriftians have the fcriptures of the Old 
and New Teftaments, which they believe to have been writ¬ 
ten by holy men of old, who fpake ‘and wrote as they were 
moved by the Holy Ghoft. 

That the claims of ancient Paganifm to a theology de¬ 
rived from heaven, as well as the fimilar claims of the Chi¬ 
nefe, Hindoos, and Mahometans, are ill founded, has been 
fhown in various articles of this work, (fee China, Hindos- 
tan, Mahometanism, Mythology, and Polytheism) { 
whilft, under the words Religion, Revelation, and 
55 Scripture, we have fufficiently proved the divine infpira- 
Though tion of the Jewifh and Chriftian fcriptures, and of courfe 
the Jewifh the divine origin of Jewifh and Chriftian theology. Thefe 
and Chrifti- ; n< j e ed are not two fyftems of theology, but parts of one 
an rcvelatl -fy{j em w hich was gradually revealed as men were able to 
SoniTtruc. receive it; and therefore both fcriptures muft be ftudied by 
the Chriftian divine. 

There is nothing in the facred volume which it is not of 
importance that he fhould underftand whofe office it is to 
be a teacher of religion ; for the whole proceeds from the 
fountain of truth : but fome of its doftrines are much more 
important than others, as relating immediately to man’s 
cverlafting happinefs ; and thefe it has been cuftomary to 
arrange and digeft into regular fyftems, called bodies or infli- 
tutes of Cbrijlian theology. Could thefe artificial fyftems be 
formed with perfeft impartiality, they would undoubtedly 
be ufcful, for the biblc contains many hiftorical details, but 
remotely related to human falvation ; and even of its moft 
important truths, it requires more time and attention than 
the majority of Chriftians have to bellow, to difcover the 
, mutual connexion and dependence. 

Common Artificial fyftems of theology are commonly divided into 
<4ivifions of two great parts, the theoretic and the practical; and thefe 
revealed again are fubdivided into many inferior branches. Under 
_theology, the theoretic part are fometimes claffed, 

1. Dogmatic theology ; which comprehends an entire fyf- 
tem of all the dogmas or tenets which a Chriftian is bound 
to believe and'profefs. The truth of thefe the divine muft 
clearly perceive, and be able to enforce upon his audience : 
and hence the neceffity of ftudying what is called, 

2. The exege/ts, or the art of attaining the true fcnfe of 
the holy fcriptures ; and, 

3. Hermeneutic theology* or the art of interpreting and 
explaining the fcriptures to others ; an art of which no man 
can be ignorant who knows how to attain the true fcnfe of 
them himfelf. 

4. Polemical theology, or controverfy ; and, 

5. Moral theology, which is diftinguiihed from moral 
philofophy, or the fimple doftrine of ethics, by teaching a 
much higher degree of moral perfection than the mere light 
of reafon could ever have difcovered, and adding new mo¬ 
tives to the praCtice-of virtue. 

The practical fciences of the divine are, 

1. Homiletic, or pajloral theology ; which teaches him to 
adapt his difcourfes from the pulpit to the capacity of his 


hearers, and to purfue the beft methods of guiding them by 
his doftrine and example in the way of falvation. 

2. Catechetic theology, or the art of teaching youth and 
ignorant perfons the principal points of evangelical doftrine, 
as well with regard to belief as to practice. 

3. Cafuiflic theology, or the fcience which decides on 
doubtful cafes of moral theology, and that calms the fcru- 
ples of confcience which arife in the Chriftian’s foul during 
his journey through the prefent world. 

We have mentioned thefe divifions and fubdivifions of 
the fcience of theology, not becaufe we think them impor¬ 
tant, but merely that our readers may be at no lofs to un¬ 
derftand the terms when they meet with them in other j? 
works. Of fuch terms we (hall ourfelves make no ufe, for Ufelefjj 
the greater part of (hem indicate diftinftions where there is 
no difference, and tend only to perplex the ftudent. As 
the truths of Chriftianity are all contained in the fcriptures 
of the Old and New Teftaments, it is obvious that dogma¬ 
tic theology muft comprehend the fpeculative part of that 
which is called moral, as well as every doftrine about which 
controverfy can be of importance. But no man can extraft 
a Angle dogma From the bible but by the praftice of what 
is here called the exegefu ; fo that all the fubdivifions of this 
arrangement of theoretical theology muft be ftudied together 
as they neceffarily coalefce into one. The fame thing is true 
of the three branches into which practical theology is here 
divided. He who has acquired the art of adapting his ho¬ 
milies to the various capacities of a mixed audience, will 
need no new ftudy to fit him for inftrufting children, and the 
moft ignorant perfons who are capable of inftruftion; and 
the complete matter of moral theology will find it no very 
difficult tafk to refolve all the cafes of confcience which he 
can have reafon to luppofe will ever be fubmitted to his 
judgment. For thefe reafons we (hall not, in the fhort fum- 
mary which our limits permit us to give, trouble either our¬ 
felves or our readers with the various divifions and fubdivi¬ 
fions of theology. Our preliminary directions will (how them 
how we think the fcience fhould be ftudied; and all that 
we have to do as f yUzm builders , a title of which we are far 
from being ambitious, is to lay before them the view which 
the fcriptures prefent to us of the being and perfections o£ 

God, his various difpenfations to man, and the duties thence 
incumbent upon Chriftians. In doing this, we (hall follow 
the order of the divine difpenfations as we find them recorded 
in the Old and New Teftaments, dwelling longeft upon thofe 
which appear to us of moft general importance. But as we 
take it for granted that every reader of this article will have 
previouily read the whole facred volume, we (hall not 
fcruple to illuftrate dogmas contained in the OldTeftament 
by texts taken from the New, or to confirm doftrines pe¬ 
culiar to the Chriftian religion by the teftimony of Jewiftt 
prophets. 

Sect. I. Of God and his Attributes » 

-g 

In every fyftem of theology the firft truths to be be- The firft 
lieved are thofe which relate to the being and attributes of revelation 
God. The Jewifh lawgiver, therefore, who records the %>pofe» 
earlieft revelations that were made to man, begins his hif- * e G Bein ® 
tory with a difplay of the power and wfifdom of God in the a 
creation of the world. He does not inform his country. 

men. 
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God and men, and expeift them to believe, upon the authority of his 
his atm- divine commilfion, that God exifis ; for he well knew that 
the being of God rauft be admitted, and tolerably juft no¬ 
tions entertained of his attributes, before man can be re¬ 
quired to pay any regard to miracles which afford the only 
evidence of a primary revelation. “ In the beginning (fays 
he) God created the heavens and the earth.” Here the 
being of God is affirmed as a truth univerfally received ; but 
the fentence, fhort as it is, reveals another which, as we 
fhall afterwards fhew, human reafon could never have dif- 
covered. 

It will however be proper, before we confider the crea¬ 
tion of the world, and compare what the fcriptures fry of it 
with the opinions of the moft enlightened ancients on the 
fame fubjetft, to attend to the appellation which is here 
given to God; and inquire what light is thrown upon it 
by fubfequent revelations. The palfage in the c rigiaal is 
Dv6t< 813 CVE'K'Q, where it is remarkable that the Creator is 
59 . denominated by a noun in the plural number, figmfying li- 
Extraordi- tera Uy « perfons under the obligation of an oath to perform 
mination cer tain conditions. ihib is certainly a very extraordinary 
of the Su- denomination for the one fupreme and fclf-exiftcnt Being; 
preme Be- and what adds to the ffrangenefs of the phrafeology is, that 
ing in the the verb with which this plural noun is made to agiee is 
Gencfis P 111 * n the fingular number. What now could be the facred 
hiftorian’s motive for exprefllng hirnieli in this manner ? His 
llyle is in general remaikable for its plainnels and gram¬ 
matical accuracy; and we believe it would b.- difficult to 
find in all bis five books a fingle plirafe not relating to the 
Supreme Being in which there appears fuch a violation of 
concord. 

In anfwer to this queftion, it has been faid, that Mofes 
ufes the plural noun to exprefs in a magnificent way the 
majefty of God, juft as it is cuftomary ior kings and earthly 
potentates, when publifbing edifts and laws, to call them- 
lelves nue and us. But there is no evidence ,n record that 
fuch a mode of fpeaking was introduced among kings at a 
period fo early as the era of Moles. Pharaoh was probably 
as mighty a potentate as any who then reigned upon the 
earth ; but though he is often mentioned by the fame facred 
biftorian as ifluing edidts with regal authority, he is no¬ 
where reprefented as fpeaking of himfelf in the plural num¬ 
ber. Let it be obferved, too, that whenever this phrafeo- 
logy was introduced among men, the plural noun was in 
every grammatical tongue joined to a plural verb ; whereas 
Mofes not only puls the noun and the verb in different 
numbers in the verfe under confederation, but afterwards 
reprefents the D’nbx as faring, “ let us make man in our 
image and, “ behold the man is become as one of us." 
Buch phrul'es as thefe laft were never ufed by a fingle man, 
andtherefore cannot havebeen borrowed from human idioms. 

Do they then denote a plurality of gods ? No ; there is 
nothing which the feriptures more frequently or more earneft- 
ly inculcate than the unity of the divine nature. The texts 
afferting this great and fundamental truth are almoft num- 
t Deut. iv. beliefs. “ Unto thee (fays Mofes to his countrymenf) it 
3 5 - and 39 - was fliewed, that thou mighteft know that the Lord is God ; 
vi. 4. there is none elfe befides him. Know therefore that the Lord 
he is God in heaven alove and upon the earlh beneath : there 
is none clfe And again, “ Hear, O Ifrael, the Lord our 
God is one Lord," or, as it is exprelfed in the original, “ Je¬ 
hovah our God is one Jehovah,” one Being to whom exiftence 
is elfential, who could not have a beginning and cannot 
have an end. In the prophecies of Ifaiah, God is intro- 
1 Ifaiah xiv. duceci as repeatedly declaring;!;, “ I am Jehovah, and there 
5, 6 , li, is none life-, there is no Go! befides me; that they may 
ii. xhv. 8. know fiorn the riling of the fun and fr m the weft, that 
there ft none befides me : I am J.hseals, and there ft n one eft ; 
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and harmony of the world, appears pr.. liable to human rer- 
fon, thefe texts of revelation put beyond a doubt. Hence 
the firft precept of the Jewifti law, and, acc< rding to their 
own writers, the foundation of their whole religion, war, 

“ Thou (halt have none other gods befoi e Me.” I-Lnc-, too, 
the reafon of that ftr:& command to Jews and Chf'ftians 
to give divine worfhip to none but God : “ Thou (lif.it 
worlhip the Lord thy God, and him only (hah thou ferve 
becaufe he ft God alone. Him only muft we fear, becaufe 
he alone hath infinite power; in him alone mult we truit, 
becaufe “lie only is our rock and our f.ilvation and to him 
alone muft ve diredt our devoti 11 , becaufe “ he onl) kr.ow- 
eth the hearts of the children of men.” 60 

It is paft difpute, then, that the word DVi 1 ?" does not in- Denotes a 
clicate a plurality of gods. In the opinion, however, 0 f plurality of 
many eminent divines, it denotes, by its junction with the Go( / 
fingular verb, a plurality of pci f >ns in the one Godhead ; and 
fome few have contended, darby means cf this peculiar 
conftruchYn, the Chriftian doctiine oi the Trinity may be 
proved from the H: ft chapter of the book of Gcnelis. To 
tliis latter opinion we can by no means give our all nt. * 
That there are three d.llinct perfons in the one divine nature 
may be inferred with fufficient evidence fium a multitude 
of palfages in the Old and New Teftaments diligently c< m- 
pared together ; but it would perhaps be rafti to reft the 
proof of fo fublime a myftery upon any fingle text tf holy 
fcripture, and would certainly be fo to reft it upon the text 
in queftion. That Mules was acquainted with this doc¬ 
trine, we, to whom it has been explicitly revealed, may rea- 
fonably conclude from his fo frequently making a plural 
name of God to agree with a verb in the fingular number, 
but had we not polleded the brighter light of the New 
Teftament to guide us, we (houi .1 never have thought of 
drawing fuch an infcreo.ee. For fuppoling the word Q’ri?x to 
denote clearly a plurality of perfons, and that it cannot pof- 
fibly fignify any thing elfe, how could we h ive known that 
the number is neither more n'T lefs than three, had it not 
been alcertained to us by fubfequent revelations? 

There are indeed various pali'ages in the Old Teftament 
of the phrafeology of which no rational account can be given, 
but that they indicate more than one perfon in the God¬ 
head. Such are thofe texts already noticed , “ and the 
Lord God faid, let us make man inouR image, after out 
likenefs and “ the Lord God faid, behold the man is be¬ 
come like one of us.” To thefe may be added die fol- , 

lowing, which are to us perfectly unintelligible upon any 
other fuppofition ; “ and the Lord God, faid, let us go down 
and there confound their languagef.” “ If I be a Majier (in ^ Gcn 
the Hebrew adonim, masters), where is my fear J ?” “ The 6, 7. 
fear ot the Lord (Jehovah) is the beginning of wifdom, t MJ. i. 6, 
and the knowledge of the Holy (in the Hebrew holy ones) 
is underftanding||.” “ Remember thy Creator (Hebrew, || Prov. ix. 
thy Creators) in the days of thy y;uth*.” “And now 10. 
the Lord God and his Spirit hath fent me ft" “ Seek ye 
out of the book of the Lord and read ; for my mouth it 
ha h commanded, and his spirit it-hath gathered them <j|.” xlvih'* r6 
That thefe texts imply a plurality of divine perfons, \ Ifaiah 
feems to us incontrovertible. It has been already ob- xxxiv. 16. 
ferved, that when Mofes reprefents God as faying, let us 
3 I make 
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Gol and make man, the majefty of the plural number had not been 

but- * a d°pted by earthly fovereigns; and it is obvious that the 
Supreme being could not, as has been abfurdly fuppofed, 
call upon angels to make man ; for in different places of 
* Job h 8. fcripture*creation is attributed to God alone. Hence it is 
' 1 xlv, pni- that Solomon fpeaks of Creators in the plural number , though 
lie means only the one Supreme Being, and exhorts 
men to remember them in the days of their youth. In 
tue paffage firft quoted from Ifaiah, there is a diftindtion 
made between the Lord God and his Spirit; and in the 
other, three divine perfons are introduced, viz. the Speaker, 
the Lord and the Spirit of the Lord. It does not, how¬ 
ever, appear evident from thefe paffages, or from any other 
that we recoiled! in the Old Teftament, that the perfons in 
Deity are three and no more: but no fober Chriftian will 
harbour a doubt but that the precife number was by fome 
means or other made known to the ancient Hebrews ; for in¬ 
quiries leading to it would be naturally fuggelled by the 
form in which the high-prieft was commanded to blefs the 
people. “ The Lord blefs thee and keep thee. The Lord 
make his face to fhine upon thee, and be gracious unto 
thee. The Lord lift up his countenance upon thee, and 
•JNumb. ri. S ive thee peacef.” 

34, 3 S, 36 Of this benediction it has been well obferved, that if its 

three articles be attentively confidered, they will be found 
to agree refpeCtively to the three perfons taken in the ufual 
order of the Father, the Son, and the Holy Ghost. 
The Father is the author of bleffing and prefervation. Grace 
and illumination are from the Son, by whom we have “ the 
light of the knowledge of the glory of God, in the face of 
Jelus Chrift.” Peace is the gift of the Spirit, whofe name is the 
Comforter,and whofe firft and beft fruit is the work oi peace ( 1). 

61 Similar to this benediction, but much more explicit, is 

A Trinity t jj e f orm 0 f Chriftian baptifm ; which, to us who live under 
doctrine of* ^ le funftiine of the gofpel, eftablilhes the truth of the doc- 
feri/ture. 0 trine of 'he Trinity beyond all reafonable ground of difpute. 

“ Go (fays our bleffed Saviour) and teach all nations, bap¬ 
tizing them in the name of the Father, and of the Son, and 
of the Holy Ghoft.” What was it the apoftles, in obedi¬ 
ence to this command, were to teach all nations ? Was it 
not to turn from their vanities to the living God ; to re- 
nounce their idols and falfe gods, and fo to be baptized in the 
name of the Father, and of the Son, and of the Holy 
Gholl ? What now muft occur to the Gentile nations upon 
this occafion, but that, inftead of all their deities, to whom 
they had before bowed down, they were in future to ferve, 
worfhip, and adore, Father, Son, and Holy Ghoft, as the 
only true and living God ? To fuppofe that God and two 
creatures are here joined together in the folemn rite by 
which men were to be admitted into a new religion, which 
directly condemns all creature-'ivorfhip, would be fo extra¬ 
vagantly unreafonable, that we are perfuaded fuch a fup- 
pofition never was made by any converted Polytheift of an¬ 
tiquity. The nations were to be baptized in the name of 
three perfons, in the fame manner , and therefore, doubtlefs, 
in the fame fenfe. It is not faid in the name of God and 
his two faithful fervants; nor in the name of God, and 
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Christ, and the Holy Ghost, which might have fug- God and 
gefted a thought that one only of the three is God ; but in his attri_ 
the name of the Father, and of the Son, and of the Holy 
Ghost. Whatever honour, reverence, or regard, is paid 
to the firft perfon in this folemn rite, the fame we cannot 
but fuppofe paid to all three. Is he acknowledged as the 
objedl of worfhip? So are the other two likewife. Is he 
God and Lord over us ? So are they. Are we enrolled 
as fubjedls, fervants; and foldiers, under him > So are we 
equally under all. Are we hereby regenerated and made 
the temple of the Father ? So are we likewife of the Son 
and Holy Ghoft. “ We will come (fays our Saviour!) f Jobnxiy. 
and make our abode with him.” * 3 - 

If thofe who believe the infpiration of the fcriplures 
could require any further proof that the Godhead compre¬ 
hends a Trinity of perfons in one nature, we might urge upon 
them the apoftolical form of benedidtion; “ The grace of 
our Lord Jesus Christ, and the love of God, and the 
communion of the Holy Ghost, be with you all*.” *.* ( -° r ' 
Would St Paul, or any other man of common fenfe, have lm ‘ I4 * 
in the fame fentence, and in the moft folemn manner, re¬ 
commended his Corinthian converts to the love of God, 
and to the grace and communion of two creatures? We 
fhould think it very abfurd to recommend a man at once 
to the favour of a king and a beggar; but how infinitely 
fmall is the diftance between the greateft earthly potentate 
and the meaneft beggar when compared with that which 
muft for ever fubfift between the Almighty Creator of hea¬ 
ven and earth and the moft elevated creature l 

But how, it will be afked, can three divine perfons be 
but one and the fame God ? This is a queftion which has Difficult;,.,, 
been often put, but which, we believe, no created being in ^ a 0C 4 
can fully anfwer. The divine nature and its manner of trine, 
exiftence is, to us, wholly incomprehenfible ; and we might 
with greater reafon attempt to weigh the mountains in a 
pair of feales, than by our limited faculties to fathom the 
depths of infinity. The Supreme Being is prefent in power 
to every portion of fpace, and yet it is demonftrable, that in 
his effence he is notextended (fee METAPHYSics,n°309, 310). 

Both thefe truths, his inextenfion and omniprefence, are fun¬ 
damental principles in what is called natural religion ; and 
when ta 7 ken together they form, in the opinion of moft peo¬ 
ple, a myftery as incomprehenfible as that of the Trinity 
in unity. Indeed there is nothing of which it is more dif¬ 
ficult for us to form a diftindt notion than unity fimple, and 
abfolutely indivifible ; and we are perfuaded that fuch of 
our readers as have been accuftomed to turn their thoughts 
inwards, and refleft upon the operations of their own minds,, 
will acknowledge the difficulty is not much lefs to them. 

Though the Trinity in unity, therefore, were no Chriftian 
dodtrine, myfteries muft ftill be believed; for they are as 
infeparable from the religion of nature as from that of re¬ 
velation ; and atheifm involves the moft incomprehenfible 
of all myfteries, even the beginning of exiftence without a 
caufe. We muft indeed form the beft notions that we can 
of this and of all other myfteries ; for if we have no no¬ 
tions whatever of a Trinity in unity, we can neither believe 

nor 


(1) Petrus Alphonfi, an eminent Jew, converted in tie beginning of the izth century, and prefented to the font by 
Alphonfus a king of Spain, wrote a learned treatife againft the Jews, wherein he preffes them with this feripture, as a 
plain argument that there are three perfons to whom the great and incommunicable name of Jehovah is applied. And 
even the unconverted Jews, according to Bechai, one of their Rabbies, have a tradition, that when the high-prieft pro¬ 
nounced this bleffing over the people —elevatione manuum ftc digitos compofuit, ut Triada exprimerent, “ he lifted up his 
hands, and difpofed his fingers into fuch a form as to exprefs a Trinity.” All the foundation there is for this in the ferip- 
ture is Lev. ix. 22. As for the reft, be it a matter of fait or not, yet if we confider whence it comes, there is fome- 
tking very remarkable in it. See Obferv. Jof de vof in Pug. Fid. p, 400, 556, 557. 
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nor di/believe that do&rine. It is however to be remem¬ 
bered, that all our notions of God are more or lefs analo¬ 
gical ; that they muft be expreffed in words which, literally 
interpreted, are applicable only to man ; and that propor¬ 
tions underftood in this literal fenfe may involve an appa¬ 
rent contradifHon, from which the truth meant to be ex- 
preffed by them would be feen to be free, had we dire<ft 
and adequate conceptions of the divine nature. On this 
account it is to be wiffied that men treating of the myftery 
of the holy Trinity, had always expreffed themfelves in 
fcripture language, and never aimed at being wife beyond 
what is written ; but fince they have aifted otherwife, we 
muft, injuftice to cur readers, animadvert upon one or two 
ftatements of this dodlrine, which we have reafon to believe 
are earneftly contended for by fome who confider themfelves 
as the only orthodox. 

In the fcriptures, the threeperfons are denominated by'the 
terms Father, Son, and Holy Ghost, or by Gon, the 
word, who is alfo declared to be God, and the Spirit of 
God. If each be truly God, it is obvious that they muft all 
have the fame divine nature, juft as every man has the fame 
human nature with every other man ; and if there be but one 
God, it is equally obvious that they muft be of the fame 
individual fubftance or eHence, which no three men can pof- 
ftbly be. In this there is a difficulty ; but, as will be feen 
by and by, there is no contradi&ion. The very terms 
63 Father and Son imply fuch a relation between the two 
Subordina- perfons fo denominated, as that though they are of the 
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fame fubftance, poffeffed of the fame attributes, and equally 
God, juft as a human father and his fon are equally men, 
yet the fecond muft be perfonally fubordinate to the tirft. In 
like manner, the Holy Ghost, who is called the Spirit of 
God, and is faid to proceed from the Father , and to be fent 
by the Son, mull be conceived as fubordinate to both, much 
in the fame way as a fon is fubordinate to his parents, tho’ 
poffeffed of equal or even of fuperior powers. That this 
is the true dodtrine, appears to us undeniable from the words 
of our Saviour himfelf, who, in a prayer addrefled to liis 
Father, ftyles[| Ijim by way of pre-eminence, “ the only true 
God,’' as being the fountain or origin of the Godhead 
from which the Son and the Holy Ghoft derive their true 
divinity. In like manner, St Paul, when oppofing the po- 
lytheifm of the Greeks, fays exprefsly J, that “ to us there 
is but one God, the Father, of whom are all things, and 
we in, or for, him ; and one Lord Jesus Christ, by whom 
are all things, and we by him.” 

That the primitive fathers of the Chriftian church main¬ 
tained this fubordination of the fecond and third perfons 
of the blelfed Trinity to the firft, has been evinced with 
fuch complete evidence by bifhop Bull, that we do not per¬ 
ceive how any man can read his works and entertain a 
doubt on the fubjedt. We ffiall tranfcribe two quotations 
from him, and refer the reader for fuller fatisfaftion to 
fed. 4. of his Defenfio jidei Ntcenee. The firft ffiall be a 
paffage cited from Novation, or whoever is the author of 
the book on the Trinity publiffied among the works of 
Tertullian, in which the learned prelate affures us the fenfe 
of all the ancients is exprelfed. “ Quia quid eft Filius, non 
ex feed, quia nec innatits eft ; fed expatre eft, quia geni- 
tus eft : five dum verbum eft, five dum virtue eft, five dum 
fapientia eft, five dum lux eft, five dum Filius eft, et quic- 
quid horum eft, non aliunde eft quam ex Patre, Patri fuo 
originem ffiam debens.” The next is from Athanafius, 
who has never been accufed of hold ng low opinions re- 
fpedling the fecond perfon of the holy Trinity. This 
lather, in his fifth difcourfe againft the Arians, fays, k«t« 

yet p tov £uami» sr -rxorti m xf^n »* • Keys; eai 0 Xoy 05 »v Tpo; to* Qecv. 
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• Koyoc', according to John, the word was in this firjl prin¬ 


ciple, and the word cv:s Cod. lot God is :'e- 
and lecaufe the word is from the princij the nj Ire 
is God. Agreeably to this doctrine, the Licene lather _ 
in the creed which they publillied lor the ufe cf the uni- 
verfal church, flyle the only begotten Son, God of God 

8*o; ex 8eou. 

Regardlefs however of antiquity, and as we think, of the 
plain fenfe of fcripture, fome modern divines of great learn¬ 
ing contend, that the three perfons in Deity are all confub- 
ftantial, co-ettrnal, co-ordinate, without derivation, fubordina¬ 
tion, or dependence, of any fort, as to naiure or effence ; whilft 
others affirm, that the lecond and third perfons derive Irom 
the fiift their perfonality, but not their nature. We ffiall 
confider thefe opinions as different, though, from the ob- 
fcurity of the language in which we have always feen them 
expreffed, we cannot be certain but they may be one and 
the fame. The maintainers of the former opinion hold, 
that the three perfons called Elohim in the Old Teftament, 
naturally independent on each other, entered into an agree¬ 
ment before the creation cf the wot Id, that one of them 
ffiould in the fulnefs of time affume human nature, for the 
purpofe of redeeming mankind from that mifery into which 
it was forefeen that they would fall. This antemundane 
agreement, they add, conllitutes the whole of that patent.il 
and filial relation which fublifts between the firft and fecond 
perfons whom we denominate Father and Son ; and they 
hold, that the Son is faid to be begotten belore all worlds, 
to indicate that He who was before all worlds was begotten, 
or to be begotten, into the office of redeemer ; or, more de- 
cifively, to fignify that he undertook that office before the 
creation, and flawed to himfelf fome appearance or figure 
of the reality in which he was to execute it; and he is 
called ,vevo ym{ or the only begotten, becaufe he alone was 
begotten into the office of redeemer*- i* Se > cR p d ^f* 

To many of our readers we doubt not but this will ap- ^divinit/ 
pear a very extraordinary doflrine, and not eafy to be re- 65 ' ’ 

conciled with the unity of God. It is however ffifficiently Theexprefs 
overturned by two fentenees of holy fcripture, about the do&rine of 
meaning of which there can be no difpute. “ In this (fays * cn P turc - 
St John f) was manifefted the love cf God towards us, , - j • 
becaufe that God fent his only begotten Son into the world, 
that we might live through him.” Taking the word fon in its 
ufual acceptation, this was certainly a wonderful degree of 
love in the Father of mercies to fend into the world on 
our account a perfon fo nearly related to him as an only 
fon ; but if we fubftitute this novel interpretation cf the 
words only begotten fon in their Head, the apoftle’s reafoning 
will lofe all its force. St John w ill then be made to fay, 

“ In this was manifefted the love of God toward us, be¬ 
caufe that God fent a divine perfon equal to himfelf, and no 
way related to him, but who had before the creation cove¬ 
nanted to come into the world, that we might live through 
him.” Is this a proof of the love of the perfon here called 
God ? Again, the infpired author of the epiftle to the He¬ 
brews, treating of our Saviour’s priefthood, fays, among 
other things expreffive of his humiliation, that “ though he 
was a son, yet learned he obedience (or, as others would 
render the words t/xxBev o7ra*o»v, he taught obedience) by the 
things which he fuffered J.” If the word fm be here un- } HO>. v. 
derftood in its proper fenfe, this verfe difplays in a very 
ftriking manner the condefcenfion of our divine Redeemer, 
wffio, though he was no lefs a perfon than the proper Son 
of God by nature, yet vouchfafed to learn or teach us obe¬ 
dience by the things which he fuffered ; but if we fubftitute 
this metaphorical fonfhip in place of the natural, the reafon¬ 
ing of the author ^for that he is reafoning cannot be de¬ 
nied) will be very extraordinary. “ Tnough this divine 
perfonage agreed before all words to fuffer death for the 
redemption of man, yet learned he obedience, or yet taught 
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he us obe.liince, by ike things which he fuffered.” What 
little is there in this argument ? Is it a proof of condefcen- 
fion to fulfil one’s engagement ? Surely, if the meaning of 
the word Jon, when applied to the fecond perlon of the 
blelled Trinity, were what is here fuppofed, the infpired 
writer's argument would have been more to the purpolefor 
which it is brought had it run thus ; “ Though he was 
net a fon, i. e. though he had made no previous agreement, 
yet condefcehdeJ he to learn or teach,” &c. 

The other opinion, which fuppofes the Son and the Holy 
Ghoit to derive from the Father their pertonality, but not 
their nature, is to wholly unintelligible ; for perfonality 
cannot exilf, or be conceived in a Itate ot feparation fiom all 
natures, any more than a quality can exift in a Itate of fe¬ 
paration from all iubftances. The former of thefe opinions 
we are unable to reconcile with the unity of God ; the lat¬ 
ter is clothed in words that have no meaning. Both, as tar 
as we can underftard them, are palpable polytheilm ; more 
palpable indeed than that of the Grecian philofophers, who 
though they worlhipped gods many, and lords many, yet 
all held one God lupreme over the reft. See Polythe- 
ism, n° 32. 

But if the Son and the Holy Ghoft derive their nature 
as well as their personality from the Father, will it not follow 
pofterior to that they muft be poflerior to him in time, fince every effedt 
the firft. is poflerior to its caufe ? No ; this coiifequence feems to fol¬ 
low only by reafoning too clofely from one nature to another, 
when there is between the two but a very diftant analogy. 
It is indeed true, that among men, every father mutt be 
prior in time as well as in the order of nature to his Ion ; 
but were it effentiai to a man to be a father, fo as that he 
could not exift otherwife than in that relation, it is obvious 
that his fon would be coeval with himfelf, though ftill as 
proceeding from him, he would be pofterior in the order of 
nature. This is the cafe with all necetfary caufes and ef¬ 
fects. The vifible fun is the immediate and necelfary caufe 
oflightand heat, either as emitting the rays from his own 
fubftance, or as exciting the agency of a fluid diftufed for 
that purpofe through the whole fyftem. Light and heat 
therefore muft be as old as the fun ; and had he exifted from 
all eternity, they would have exifted from eternity with 
him, though ftill, as his effedts, they would have been be¬ 
hind him in the order of nature. Hence it is, that as we 
muft fpeak analogically of the Divine nature, and when 
treating of mind, even the Supreme mind, make ufe of 
words literally applicable only to the modifications of mat¬ 
ter, the Nicene fathers illuftrate the eternal generation of 
the fecond peiion of the bleffed Trinity by this proceffion 
of light from the corporeal fun, calling hint God of God, 
fight of light. 

Another compavifon has been made ufe of to enable us 
to form fome notion, however inadequate, how three Di¬ 
vine perfons can fubfift in the fame fubftance, and thereby 
constitute but one God. Mofes informs us, that man was 
made after the image of God. That this relates to the 
foul more than to the body of man, has been granted by all 
but a few grofs anthropomorphites ; but it has been well 
obferved §, that the foul, though in icfelf one indiviiible and 
unextended fubftance, is conceived as confiding of three 
principal faculties, the undemanding, the memory, and the 
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n'l. Of thefe, though they are all coeval in time, and 
equally elfentiai to a rational foul, the underftanding is in 
the order of nature obvioufly the firft, and the memory the 
fecond ; for things muft be perceived before they can be re¬ 
membered ; and they muft be remembered and compared to¬ 
gether before they can excite volitions, from being, fome 
agreeable, and others dilkgreeable. The memory therefore 
may be fa.d to fpring from the underftanding, and the will 
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from both ; and as thefe three faculties "are conceived to God and 
conftitute one foul, fo may three Divine perfons partak- his attri- 
ing of the fame individual nature or eifence conltituie one hutes. 
God. ^ 

Thefe parallels or analogies are by no means brought for- No contra- 
ward as proofs of the Trinity, of which the evidence is to didtion in 
be gathered wholly from the word of G ; but they ferve Cat k°~ 
perhaps to help our labouring minds to torm ihe juftelt nu- lic do<anue 
tions of that adorable myftery which it is poffibie for us to 
form in the prefent Itate of our exiitence ; and they leem to 
rel’cue the dodhine fufliciently from the charge ot contradic- 
ti n, which has been lo often urged againft it by Unitarian 
writers. To the latl ar.atogy we are aware it has often been 
objedted, that the foul may as well be faid to confilt of ten 
or twenty faculties as of three, fmee the paflions are equally 
elfentiai to it with the underftanding, the memory, aiui the 
will, and are as different from *:<ne another as theie three fa¬ 
culties are. This,however, improbably a mifiake; for the beft 
philofophy feems to teach m, that the paflions are not in¬ 
nate ; that a man might exift through a long life a ftranger 
to many of them ; and that there are probably no two minds 
in which are genet ated all the paflions (lee Passion); but 
underftanding, memory, and will, are abfoiutely and equally 
necelfary to every rational being. But whatever be in this, 
if the human mind can be conceived lo be one inciiviiible fub¬ 
ftance, confifting of different faculties, whether many or 
few, why fhould it be thought an impoffibility for the infi¬ 
nite, and eternal nature of God.to be communicated to three 
perfons adting different parts in the creation and govern¬ 
ment of the world, and in the great fcheme of man’s re¬ 
demption. 68 

To the dodtrine of the Trinity many objections have been 
made, as it implies the divinity of the Son and the Holy 
Ghoit ; of whom the former affirmed our nature, and in it 
died for the redemption of man. Thefe we fhall notice 
when we come to examine the revelations more peculiarly 
Chriflian ; but there is one objection which, as it refpedts 
the dodtrine in general, may be properly noticed here. It 
is faid that the firft Chriftians borrowed* the notion of a 
Tri-une God from the later Platonifts ; and that we hear 
not of a Trinity in the church till converts were made from 
the fchooi of Alexandria. But if this be the cafe, we may 
properly afk, whence had thofe Platonifts the doctrine tbem- 
felves l It is not furely fo fimpleor lb obvious a» to be like¬ 
ly to have occurred to the reafoning mind of a Pagan phi- 
h'fopher ; or if it be, why do Unitarians fuppofe it to in¬ 
volve a contiadidtion ? Plato indeed taught a dodtrine in 
fome refpedts fimilar to that of the Chriftian Trinity, and 
fo did Pythagoras, with many other philofophers of Greece 
and the Eaft (fee Platonism, Polytheism, and Pytha¬ 
goras) ; but the.'’ thefe lages appear to have been on fome 
occalions extremely credulous, and on others to have indul¬ 
ged themfelves in the moil myfterious fpecuhitions, there is 
no room to fuppofe that they were naturally weaker men 
than ourfelves, or that they were capable of inculcating as 
truths what they perceived to involve a contraditlion. The 
Platonic and Pythagorean Trinities never could have occur¬ 
red to the mind of him who merely from the works of crea¬ 
tion endeavoured the difeover the being and attributes of 
the Creator; and therefore as thofe philofophers travelled in¬ 
to Egypt and the Eaft in queft of knowledge, it appears to 


us in the bigheft degree probable, that they picked up this 
myfterious and fublime dodtrine in thofe regions where it 
had been handed down as a dogma from the remote!! ages, 
and where we know that fcience was not taught fyftemati- 9 $ 
cally, bu-t detailed in colledtions of fententious maxims and 11 were “* 
traditionary opinions. If this be fo, we cannot doubt but 
that the Pagan Trinities had their origin in fome primaeval 

reve- 
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God and revelation. Nothing elfe indeed can account for the general other pnffage in the facred Scriptures, that the whole uni- God and 
his attri- prevalence of a doctrine fo remote from human imagina- verl'e was called into exiftence at the fame inflanl ; neither n ^ ^ Un " 
tion, and of which we find vdliges in the facred books of is it by any means evident that the chaos of our world 
almoft every civilized people of antiquity. The corrupt was brought into being on the firft of thofe fix days during 7 ) 
Hate in which it is viewed in the writings of Plato and which it was gradually reduced into form, hrom a paf- ^ - 

others, .-is the natural cor.fequence of its defcent through a fage J in the book of Job, in which we are told by God him- not crclttet j 
long courfe of oral tradition ; and then falling into the felf, that when the “ foundation of the earth was laid the atonce . 
hands of men who bent every opinion as much as poffible morning ftars fang together, and all the fons of God fhouted f xxxviii. 
to a conformity with their own fpeculations. The Tri- for Joy,” it appears extremely probable that worlds had 
nity of Platonifm therefore, inftead of being an objedtion, been created, formed, and inhabited, longbeiore our earth 
lends, in our opinion, no feeble fupport to the Chriftian had any exiftence. Nor is this opinion at all contrary to 
dodlrine, fince it affords almoft a complete proof of that what Mofes fays of the creation of the ftars ; for though 
doffrine’s having made part of the firft revelations communi- they are mentioned in the fame verfe with the fun and moon, 
cated to man. yet the manner in which, according to the’original, they are 

Having thus difeovered that the one God, to whom Mo- introduced, by no means indicates that all the ftars were 

fss gives the plural name Elohim , comprehends three per- formed at the fame time with the luminaries of our fyftem. 

fons ; let us now inquire what power this Tri-une God ex- Moft of them may have been created long before, andfome 
erted, when, as the fame facred writer informs us, he crea- of them fince, our world was brought into being ; for that 
ted the heaven and the earth. That by the heaven and the claufe (verfe 16.) “ he made the ftars alfo,” is in the He- 
earth is here meant the whole univerfe, vilible and invifible, brew no more than “ and the ftars the words he made be- 
is known to every perfon acquainted with the phrafeology ing inferted by the tranflators. The whole verfe therefore 

of Scripture ; and we need inform no man converfant with ought to be rendered thus, “ and God made two great 

Englifh writers, that by creation, in its proper fenle, is lights; the greater light to rule the day, and the lefler light , 

meant bringing into being, or making that to exijl which ex- with the ftars to rule the night ;” where nothing is intima- 

ifted not before. It mult, however, be acknowledged, that ted with refpedt to the time when the ftars were formed, 

the Hebrew word ton does not always imply the ptoduc- any more than in that verfe of the Pfalms ||, which exhorts || pf-j ms 

tion of fubftance, but very often the forming of particular us to give thanks to God who made the moon and ftars to cxxxvi. 9 

organized bodies out of pre-exiftina: matter. Thus when it rale by night; for his mercy endureth “ for ever.” The 

* Gen. i, is faid * that God created great whales, and every living firft verfe of the book of Genefts informs us, that all things 

ai, 27. creature that moveth, which the waters brought forth abun- fpiritual and corporeal derive their exiftence from God ; but 

dandy after their kind,” and again, that “ he created man it is nowhere faid that all matter was created at the fame 

male and female though the word tna is ufed on both oc- time ; and the generations of men afford fufficient evidence 

caftons, we are not to conceive that the bodies of the firft of a fucceffive and continual creation of fpirits.. 
human pair, and of thefe animals, were brought into being That the whole corporeal univerfe may have been created 
from nonentity, but only that they wereformed by a pro- at once mud be granted ; but if fo, we have reafon to be- 
?° per organization being given to pre-exiftent matter. But lieve that this earth, with the fun and all the planets of the 

taught™ w hen Mofes fays, “ In the beginning God created the hea- fyftem, were differed to remain for ages in a ftate of chaos, 

Mofes. ven ani ^ die earth,” he cannot be fuppofed to mean that c * without form and void becaufe it appears from other 

“ in the beginning God only gave form to matter already feriptures, that worlds of intelligent creatures exifted, and 
exiiting of itfelf ;” for in the very next verfe we are allured even that fome angels had fallen from a ftate of happinels 
that after this att of creation was over, “ the earth was ftill prior to the era of the Mofaic cofmogony. That the fun 72 
ivithout form and void,” or, in other words, in a chaotic and the ether planets revolving round him were formed at The folar 
ftate. the fame time with the earth, cannot indeed be quefthmed . fyftem crea- 

That the Jews, before the coming of our Saviour, un- for it is not only extremely probable in itfelfirom the L 

derftood their lawgiver to teach a proper creation, is plain known laws of nature, but is exprelViy affirmed by the f,i- 

from tha: paffage in the fecond book of the Maccabees, in cred hiftorian, who relates the formation of the fun and 

which a mother, to perl'uade her fon to fuffer the cruelleft moon in the order in which it took place. Into the par- 
tortures rather than fnrfake the law of his God, ufes the ticulars of his narrative we have no occafion to enter, as it 
following argument : “ I befeech thee, my fon, look upon is fufficiendy explained and vindicated in other articles of 
the heaven and the earth, and all that is therein, and confi- this work (lee Creation and Earth); hut there is one 
der that God made them of things that were not.” To difficulty which, diough we have given the common folu- 
the fame purpofe the infpired author of the epifile to the tions of it elfewheie, we may again notice in this place, 

Hebrews, when magnifying the excellence of faith, fays, becaufe it has furnilhed infidel ignorance with fomething 
“ Through faith we underhand that the worlds were fra- like an objection to the divine legation of the Hebrew law- 
med by the word of God, fo that things which are feen were giver. . ? 

not made of things which do appear ?” where, as biffiop Mofes informs us, that on the firfl day after the produc- A difficulty 
JExpofition Pearfon has ably proved ([.the phrafe imfuni/jris is equi- tion of the chaos, the element of light was created ; and yet fblved. 
of the creed, yalenc to si.* ovtw, in the quotation from the Maccabees. Within a few fintences be declares, that the fun,, the foun- 
The very firft verfe theiefore of the book of Genefts in- tain of light, was not made till the fourth day. How are 
forms us of a moft imp .runt truth, which all the uninfpi- thefe two paffages to be reconciled i Weanlwer, That they 
red wifdom of antiquity could not difeover. It affures us, may be reconciled many ways. Mofes wrote for ibeufe of 
that as nothing exifts by chance, fo nothing is nectftarily a whole people, and notfor the amufement or infcriuftion of 
exifting but the three divine perfons in the or.e Godhead, a lew aftronomers ; and in this view his language is fuffici- 
Every thing elie, whether material or immaterial, derives its enily proper, even though we fuppofe the formation of the 
fubftance, as well as its form or qualities, from the fiat fun and the other planets to have been carried on at the 
of that felfiexiftent Being, “ who was, and is, and is to fame time, and in the fame progreffive manner, with the for- 
comc.” mar ion of this earth. The voice which called light into 

It does not, however, follow from this verfe, or from any exiftence would feparate the fiery and luminous particles of 

the 
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God and his thecliaos from thofe which were opake, and, on this hypo- 
^attnbutes^ thefis, confolidate them in one globe, diffuftng an obfcure 
light through the planetary fyftem ; but if the earth’s atmo- 
fph-eie continued till ti e fourth day loaded with vapours, as 
from the narrative of Mofes it appears to have done, the 
fun could not till that day have been feen from the earth, and 
may therefore, in popular language, be faid with fufficient 
pi opriety to have been formed on the fourth day, as it was 
then firft made to appear. (See Creation, n° 13. and 
Earth, n° 108,174, 175). But though this folution of 
the difficulty ferves to remove the infidel objection, and to 
fecure the credit of the facred hiftorian, candour compels 
us to confefs that it appears not to be the true folution. 

The difficulty itfelf arifes entirely from fuppoiing the fun 
to be the foie fountain of light; but the truth of this opi¬ 
nion is not felf-evident, nor has it ever been eft.iblfthed by 
fatisfa&ory proof. It is indeed to a mind diverted of undue 
deference to great names, and confidering the matter with 
impartiality, an opinion extremely improbable. The light 
of a candle placed upon an eminence may in a dark night be 
feen in every direction at the diftance of at leart three miles. 
But if this fmall body be rendered vifible by means of rays 
emitted from itfelf, the flame of a candle, which cannot be 
fuppofed more than an inch in diameter, mull, during eve¬ 
ry inftant that it continues to burn, throw from its own fub- 
ftance luminous matter fufficient to fill a fpherical fpace of 
fix miles in diameter. This phenomenon, if real, is certain¬ 
ly furprifing ; but if we purfue the reflection a little farther, 
our wonder will be greatly increafed. The matter which, 
when converted intoflame,isan inch in diameter, is not, when 
of the confiftence of cotton and tallow, of the dimenfions 
of the 20th part of an inch 3 and therefore, upon the com¬ 
mon hypothefis, the 20th part of an inch of tallow may be 
fo rarefied as to fill a fpace of 113,0976 cubic miles ! a ra- 
refaftion which to us appears altogether incredible. We have 
indeed heard much of the divifibility of matter ad infinitum ., 
and think we underftand what are ufiially called demonfira- 
lions of the truth of that propofition ; but thefe demonftra- 
tions prove not the aCtual divifibility of real folid fubftances, 
but only that upon trial we (hall find no end of the ideal 
procefs of dividing and fubdividing imaginary extenfion. 

Upon the whole, therefore, we are much more inclined 
to believe that the matter of light is an extremely fubtile 
fluid, diffufed through the corporeal univerfe, and only ex¬ 
cited to agency by the fun and other fiery bodies, than that 
it confifts of dreams continually ifluing from the fubftance 
of thefe bodies. It is indeed an opinion pretty generally 
received, and certainly not improbable in itfelf, that light 
and electricity are one and the fame fubftance (fee Elec¬ 
tricity Index) ; but we know that the electrical fluid, 
though pervading the whole of corporeal nature, and, as 
experiments (how, capable of aCting with great violence, 
yet lies dormant and unperceived till its agency be excited 
by fome foreign caufe. Juft fo it may be with the matter 
of light. That fubftance may be “ diffufed from one end 
§ Nature of the creation § to the other, it may traverfe the whole 
difplayed. univerfe, form a communication between the moft remote 
fpheres, penetrate into the inir.oft receffes of the earth, and 
only wait to be put in a proper motion to communicate vi¬ 
fible fenfations to the eye. Light is to the organ of fight 
what the air is to the organ of hearing. Air is the medium 
which, vibrating on the ear, caufes the fenfation of found ; 
but it equally exifts round us at all times, though there be 
no fonorous body to put it in motion. In like manner, 
light may be equally extendedat all times, by night as well as 
by day, from the moft diftant fixed ftars to this earth, tho’ 
it then only ftrikes our eyes fo as to excite vifible fenfations 
when-impelled by the fun or fome other mafs of fire.” Nor 
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let any one imagine that tins hypothefis interferes with any G° d 
of the known laws of optics ; for if the rays of light be im- attrl “ 
yelled in ftraight lines, and in the fame dire&ion in which 
.they are fuppofed to be emitted, the phenomena of vifion 
muft neceffarily be the fame. 7 4 

Mofes therefore was probably a more accurate philofopher Mofes a 
than he is fometimes fuppofed to be. The element of light found phi; 
was doubtlefs created, as he informs us, on the firft day . lofo P‘ le^ • 
but whether it was then put in that ftate in which it’is the 
medium of vifion, we cannot know, and we need not in¬ 
quire, fince there was neither man nor inferior animal with 
organs fitted fo receive its impreffions. For the firft three 
days it may have been ufed only as a powerful inftrument to 
reduce into order the jarring chaos. Or if it was from the 
beginning capable of communicating vifible fenfitions, and 
dividing the day from the night, its agency muft; have been 
immediately excited by the Divine power till the fourth 
day, when the fun was formed, and endowed with proper 
qualities for inftrumentally difcharging that office. This 
was indeed miraculous, as being conttary to the prefent laws 
of nature : but the whole creation was miraculous : and we 
furely need not liefttate to admit a lefs miracle where we 
are under the neceffity of admitting a greater. The power 
which called light and all other things into exifter.ee, could 
give them their proper motions by ten thoufand different 
means ; and to attempt to folve the difficulties of creation 
by philofophic theories refpeCting the laws of nature, is to 
trifle with the common fenfe as well as the piety of man¬ 
kind : it is to confider as fubfervient to a law that very 
power by whofe continued exertion the law is eftablifhed. 

Having thus proved that the univerfe derives its being, 
as well as the form and adjuftment of its feveral parts, 
from the one fupreme and felf-exiftent God, let us here 
paufe, and reflect on the fublime conceptions which fnch 
aftonilhing works are fitted to give us of the Divine per¬ 
fections. 75 

And, in the firft place, how ftrongly do the Works of Infinite 
creation imprels upon our minds a conviction of the infinite P ow " of 
power of their Author ? He fpoke, and the univerfe darted rCa> ~ 
into being ; he commanded, and it flood faft. Howmigh- * 
ty is the arm which “ ftretched out the heavens and laid - 
the foundations of the earth ; which removeth the moun¬ 
tains, and they know it not; which overturneth them in his 
anger; which fhaketh the earth out of her place, and the 
pillars thereof tremble ! How powerful the word which 
commandeth the fun, and it rifeth not; and which fealeth 
up the ftars which fuftaineth numberlefs worlds of ama¬ 
zing bulk fufpended in the regions of empty fpace, and di¬ 
rects their various and inconceivably rapid motions with the 
utmoft regularity ! “ Lift up your eyes on high, and be¬ 
hold, who hath created all thefe things ? By the word of 
the Lord were the heavens made, and all the hoft of them 
by the breath of his mouth. Hell is naked before him, and 
deftruCtion hath no covering. He ftretcheth out the North 
over the empty place, and harigeththe earth upon nothing. 

He has meafured the waters in the hollow of his hand, and 
meted out the heavens with a fpan ; and comprehended the 
duft of the earth in a meafure ; and weighed the mountains 
in feales, and the hills in a balance. Behold ! the nations 
are as a drop of the bucket, and are counted as the fmall 
duft of the balance ; behold, he taketh up theifles as a very 
little thing. All nations before him are as nothing, and 
they are counted to him lefs than nothing, and vanity. To .> 
whom then will ye liken God, or what likenefs will ye com- 6,t>.; Job* 
pare unto him || ?” k. 4,’ & c . 

As the works of creation are the offeCts of God’s power, 6- 
they likewife in the moft eminent manner difplay his wif- xi - *»■ 
dom. This was fo apparent to Cicero, even from -the H!s 

partial doL. 
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God and partial and very imperfetft knowledge in aftronomy which 
hi» attri- j,i s time afforded, that he declared $ thofe who could alfert 
w the contrary void of all underftanding. But if that great 
§ De Nat. mailer of reafon had been acquainted with the modern dif- 
® co ™ m > coveries in aftronomy, which exhibit numberlefs worlds fcat- 
' tered through fpace, and each of immenfe magnitude ; had 
he known that the fun is placed in the cencre of our fyftem, 
and that to diverfify the feafons the planets move round him 
with exquifite regularity ; could he have conceived that the 
diftinftion between light and darknefs is produced by the 
diurnal rotation of the earth on its own axis, inftead of that 
difproportionate whirling of the whole heavens which the 
ancient aftronomers were forced to fuppofe ; had he known 
of the wonderful motions of the comets, and confidered how 
i'uch excentric bodies have been preferved from falling upon 
fome of the planets in the fame fyftem, and the feveral fyf¬ 
tem s from falling upon each other ; had he taken into the 
account that there are yet greater things than thefe, and 
“ that we have feen but a few of God’s works —that vir¬ 
tuous Pagan would have been ready to exclaim in the words 
of the Pfalmift, “ O Lord, how manifold are thy works ! 
In wifdom haft thou made them all; the earth is full of 
77 thy riches.” 

4#d good- That creation is the offspring of unmixed goodnefs, has 
*efs. been already fhown with fufficient evidence (fee Metaphy¬ 
sics, n° 312, and n° 29, of this article); and from the vaft 
number of creatures on our earth endowed with life and 
fenfe, and a capability of happinefs, and the infinitely greater 
number which probably inhabit the planets of this and other 
fyftems, we may infer that the goodnefs of God is asbound- 
lefs as his power, and that “ as is his majefty, fo is his mer¬ 
cy.” Out of his own fulnefs hath he brought into being 
numberlefs worlds replenifhed with myriads of myriads of 
creatures, furnifhed with various powers and organs, capaci¬ 
ties and inftin&s; and out of his own fulnefs he continually 
and plentifully fupplies them all with every thing neceflary 
to make their exiftence comfortable. “ The eyes of all 
wait upon him, and he giveth them their meat in due fea- 
fon. He openeth his hand and fatisfies the defires of every 
living thing : he loveth righteoufnefs and judgment; the 
earth is full of the goodnels of the Lord. He watereth the 
ridges thereof abundantly ; he fettleth the furrows thereof; 
he maketh it foft with Ihowers, and bleffeth the fpringing 
thereof. He crowneth the year with his goodnefs; and his 
paths drop fatnefs. They drop upon the paftures of the wil- 
dernefs ; and the little hills rejoice on every fide. The paf¬ 
tures are clothed with flocks ; the valleys alfo are covered 

* Pfal cxlv wilh corn 5 the y fhout with i0y ’ they alf0 fin S-”* Surve 7 
15,16. ' the whole of what may be feen on and about this terraque- 

ixiii. s- lv. ous globe, and lay if our Maker hath a fparing and a nig- 
10, & c ; gardly band. Surely the Author of fo much happinefs mult 
be eflential goodnefs; and we mull conclude with St John, 
„ that “ God is love.” 

The fecond Thefe attributes of power, wifdom, and goodnefs, fo con- 
perfon in fpicuoufly difplayed in the works of creation, belong in the 
the Trinity lame fupreme degree to each perfon in the blelfed Trinity ; 
the imine- f or JVIofes declares that the heaven and the earth were creat- 
diate Crea-^ not by one perfon, but by the Elohim. The xojtc in- 
' deed, cr fecond perfon, appears to have been the immediate 

I d, ; Creator; for St John affures us,|| that “ all things were 
1 ' ' 3 ' made by him, and that without him was not any tiling 

made that was made.” Some Arian writers of great learn- 
irtr (and we believe the late Dr Price was cf the num- 
beV) have afferted, that a being who was created himfelf 
may be endowed by the Omnipotent God with the power 
cf creating other beings ; and as they hold the x»>«s or word 
to be a creature, they contend that he was employed by 
die Supreme Deity to create, not the whole univerfe, but 
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only this earth, or at the utmoft the fo’ar fyftem. “ The old God and 
argument (fays one of them), that no being inferior to the attn ‘ 
great Omnipotent can create a wo: Id, is lo childilh as to 
deferve no anfwer. Why may not God communicate the 
power of making worlds to any being whom he may clioofe 
to honour with lo glorious a prerogative ? I have no doubt 
but fucli a power may be communicated to many good men 
during the progrefs of their exiftence ; and to fay Uiat it 
may not, is not only to limit the power of God, buttocon- 
tradidl acknowledged analogies.” 

We are far from being inclined to limit the power of Creation 
God. He can certainly do whatever involves not a direift P ecu ‘ ,ar t# 
contradi&ion ; and therefore, though we know nothing ana - God ‘ 
logous to the power of creating worlds, yet as we perceive 
not any contradiction implied in the notion cf that power 
being communicated, we lhall admit that liich a communi¬ 
cation may be pojfible, though we think it in the higheft de¬ 
gree improbable . But furely no man will contend that the 
whole univerfe was brought into exiftence by any creature; 
becaufe that creature himfelf, however highly exalted, is ne- 
ceflarily comprehended in the notion of the univerfe. Now 
St Paul exprefsly affirms,) that, by the fecond perfon in $ Colof iv. 
the blelfed Trinity, “ were all things created that are in 17. ’ 

heaven, and that are in earth, vijible and invifble, whether 
they be thrones, or dominions, or principalities, or 
powers ; all things were created by him and for him ; and 
he is before all things, and by him all things confift.” In¬ 
deed the Hebrew Scriptures in more places than onef ex-f Hai. xl. 
prefsly declare that this earth and of courfe the whole folar 12 - x!iv - 2 
fyftem, was formed as well as created , not by any inferior be- 11 

ing, but by the true God, even Jehovah alone ; and in the «° Ro ^' 

New Teftament*, the Gentiles are faid to be without ex- j8_ 22. 

cufe for not glorifying him as God, “ becaufe his eternal 
power and Godhead are clearly feen from the creation cf 
the world.” But if it were natural to fuppofe that the 
power of creating worlds has been, or ever will be, commu¬ 
nicated to beings inferior to the great Omnipotent, this rea- 
foning of the apoftle’s would be founded on falfe principles, 
and the fentence which he palled on the Heathen would be 
contrary to juftice. 

But though it be thus evident that the h was the im¬ 
mediate Creator of the univerfe, we are not to fuppofe that 
it was without the concurrence of the other two perfons. 

The Father, who may be faid to be the fountain of the Di¬ 
vinity itfelf, was certainly concerned in the creation of the 
world, and is theretore in the apoftle’s creed denominated 
the “ Father Almighty, Maker of heaven and earth and 
that the Holy Gbott or thud perfon is like wife a Creator, 
we have the exprefs teftimony of two infpired writers; “ By 
the word of the Lord (fays the Pfalmift) weie the heavens 
made, and all the hoft of them by the breath (Hebrew Spi¬ 
rit) of his mouth.” And Job declares that the “ Spirit 
of God made him, and that the breath of the Almighty 
gave him life.” Indeed thefe three divine peifons are lo 
intimately united, that what is done by one muft be done 
by all, as they have but one and the fame will. This is * Contr. 
the reafon afligned by Origen* for our pay ing divine wor- Celf.p.386. 
fhip to each ; Opssxeto/X£V ot/V T«v TTcmpa TBC a*£ 0 f;«t x«/ tov ui ov 

tbv a.X»8fi«v, ovTa Set uvuiTueu Tpajpi«T«, ti it ouore/a, 

r Tti tru/uqayix ui rn t«vtotjit( th; tuxnna;, “ we worfhip the Fa¬ 
ther of truth, and the Son the truth itfelf, being two things 
as to Hypoftafis, but one in agreement, confent, and fame- 
nefs of will.” Nor is their union a mere agreement in will 
only ; it is a phyfical or tlLiitial union : fo that what is done 
by one muft neceffarily be done by the others alfo, accord¬ 
ing to that of our Saviour, “ I am in the Father and the 
Father in rr.c: The Father who dwelleth in me, he doth 
the works.” 


Thus 
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Thus we lee, that to the feveral perfons in the ever blef- 
fed Trinity is equal praife due for the creation of the 
world. Their all-powerful word commanded into bemg 
every thing that exitls, and by the lame Divine power is 
every thing continued in exigence. Well therefore might 
the Pfalmiit call upon the heavens and the earth to praife 
the name of the L ird ; “ for he commanded, and they were 
created. He hath alfo eft.ibhftied them for ever and ever ; 
he hath made a decree which lhall not pals. Let ali thi gs 
praife the name of the Lord ; for his name D'nbx mm, La¬ 
ther, Son, and Holy Gholf, alone is excellent, and his glo¬ 
ry above the earth and heaven.” -\‘i . 

• 

Sect. II. Of the Original State of Man, and the frjl 
Covenant of Eternal Life which God vouchjajed to make 
with him • 


is faid to 
make man 


f Gen. i. 
z6, &c. ii. 
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them have dominion over the filh of the fea, and over the 
fowl of the air, and over the cattle, and over all the earth, 
and over every creeping thing that creepeth upon the earth. 
So God created man in his own image ; in the image of 
God created he him; male and female created he them. 
And God blelfed them ; and God laid unto them, be fruit¬ 
ful, and multiply, and replenilh the earth, and fubdue it; 
and have dominion over the filh of the fea, and over the 
fowl of the air, and over every living thing that moveth upon 
the earth. And God faid, behold, I have given you every 
herb bearing feed, which is upon the face of all the earth ; 
and every tree in the which is the fruit of a tree yielding 
feed: to you it lhall be for meat. And God Taw every 
thing that he had made, and, behold, it was very good. 
And the evening and the morning were the lixth day. 
Thus the heavens and the earth were finifhed, and all the 
hoft of them. And on the feventh day God ended his 
work which he had made ; and he relied on the feventh day 
from all his works which he had made. And God blelfed the 
feventh day, and fandtified it: becaule that in it he had reli¬ 
ed from all his work which God created and made;):”. 

This is a very remarkable paffage, and contains much im¬ 
portant information. It indicates a plurality of perfons in 
the Godhead, defcribes the nature of man as he came at 
firfl from the hands of his Creator, and furnilhes data from 
which we may infer what were the duties required of him 
in that primeval date, and what were the rewards to which 
obedience would entitle him. 

Of the plurality of Divine perfons-, and their effential 
union, we have treated in the preceding fedtion, and pro¬ 
ceed now to inquire into the fpecific nature of the firft 
man. This mult be implied in the image of God , in which 
he is faid to have been created ; for it is by that phrafe alone 
that he is characterized, and his pre-eminence marked over 
the other animals. Now this image or likenefs mull have 
been found either in his body alone, his foul alone, or in 
both united. That it could not be in his body alone, is 
obvious; for the infinite and omnipotent God is allowed 
by all men to be without body, parts, or paffions, and 
therefore to be fuch as nothing corporeal can pc.ffibly refem- 
ble. 

If the likenefs is to be found in the human foul, it comes 
to be a quefiion in what faculty or power of the foul it 
cor.fifts. Some have contended, that man is the only crea¬ 
ture on this earth who is animated by a principle eflentially 
different from matter ; and hence they have inferred, that 
he is Lid to have been formed in tire Divine image, on ac- 



In the Mofaic account of the creation, every attentive 
reader mull be ilruck with the manner in which the lupreme 
Being is reprelented as making man : “ and God faid, let 
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whic^God us make man in our image, after our likenefs ; and let 


count of the immateriality of that vital principle which was Origin*! 
infufed into his body when the “ Lord God breathed into ilu ' 

Iris nollrils the breath oflife, and man became a living fou!$.” 

That this account of the animation ol the body of man in¬ 
dicates afuperiority of the human foul to the vital principle 
of all other animals, cannot, vve think, be quefticned ; but 
it does not therefore follow, that the human foul is the only 
immaterial principle of life which animates any terrelltial 
creature. It has been (hownelfewhere (fee Metaphysics, 
n® 235), that the power of fenfation, attended with indivi¬ 
dual conlcioufnefs, as it appears to be in all the higher fpe- 
cies of animals, cannot relult from any orgarical ftrudture, 
or be the quality of a compound extended being. The vi- 
tal principle in fuch animals therefore mull be immaterial as 
well as the human foul; but as the word immaterial denotes 
only a negative notion, the fouls of men ard brutes, though 
both immaterial, may yet be fubftances elfentially different. 

This being the cafe, it is plain that the Divine image in 
which man was formed, and by which he is diftinguilhed 
from the brute creation, cannot confift in the mere circum- 
llance of his mind being a fubftance different from matter, 
but in fome pofitive quality which diftinguifhes him from 
every other creature on this globe. 

About this charadleriftic quality very various opinions Calviniffire 
have been formed. Some have fuppofed|| “that the image opinion* 
of God in Adam appeared in that redlitude, righteoufnefs, " r '~ _1 


and holinefs, in which he was made ; for God made man 


Gill's Bo¬ 
dy of Divi- 

upright (Ecelef. vii. 2.) a holy and righteous creature ; chJt .'^ 
which holinefs and righteoufnefs were in their kind perfedt ; 
his underftanding was free from all error and millakes; his 
will biaffed to that which is goad ; his affedtions flowed in 
a right channel towards their proper objedts ; there were no 
finful motions and evil thoughts in his heart, nor any pro- 
penfity or inclination to that which is evil; and the whole 
of his conduit and behaviour was according to the will of 
God. And this righteoufnefs (fay they) was natural, and 
not perfonaland acquired. It was not obtained by the ex- 
ercileof his free-will, but was created with him, and be¬ 
longed to his mind, as a natural faculty or inltindt.” They 
therefore call it original righteoufnefs, and fuppofe that it was 
loft in the fall. 84 

To this dodtrine many objedtions have been made. It has Objected 
been faid that righteoufnefs conftfting in right addons pro- t0 - 
ceeding from proper principles, could not be created with 
Adam and make a part of his nature; becaufe nothing 
which is produced in a man without his knowledge and con- 
fent can be in him either virtue or vice. Adam, it is added, 
was unqueftionably placed in a (late of trial, which proves 
that he had righteous habits to acquire-, whereas the doc¬ 
trine under confederation.,' affirming his original righteonf- 
nefs to have been perfedt, and therefore incapable of im¬ 
provement, is ineonfiftent with a Hate of trial. That his 
underftanding was free from all errors and millakes, has been 
thought a blafphemous pofition, as it attributes to man one 
of the incommunicable perfections of the Deity. It is like- 
wife believed to be contrary to fadt; for either his under- 
handing was bewildered in error, or his affedlions flowed 
towards an improper object, when he fullered himfelf at the 
perfuafion of his wife to tranfgrefs the exprefs law of his 
Creator. The objedtor exprelfes his wonder at its having 
ever been fuppofed that the whole of Adam’s conduit and 
behaviour was according to the will of God, when it is fo 
notorious that he yielded to the firft temptation with which, 
as far as we know, he was affailed in paradife. 

Convinced by thefe and other arguments, that the image 
of God in which man was created could not confift in ori- 
ginal righteoufnefs, for in exemption from all poffibility 
error, many learned men, and Bilhop Bull* among others. Works voL 

haye i;;. 5 
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Original have fuppofed, that bp the image of God is to be under¬ 
line of flood certain gifts and powers fupernaturally infufed by the 
m f n - _ _ Holy Spirit into the minds of our fir ft parents,. to guide 
them in the ways of piety and virtue. This opinion they 
Opinion of re fl chiefly upon the authority of Tatian, Irenaus, Tertul- 
Bifhop Bull j; an> Cyprian, Athanafius, and other fathers of the primi- 
a f d th° m n- tive c hurch; but they think, at the fame time, that it is 
cieiYfa- countenanced by feveral paftages in the New Teftament. 
thers Thus when St Paul fays §, “ and fo it is written, The firft 
5 1 Cor.xv. man Adam was made a living foul, the laft Adam was made 
4 <>- a quickening Spirit ; they underftand the whole paftage as 
relating to the creation of man, and not as drawing a com- 
parifon between Adam and Chrifl, to fhow the great fupe- 
riority of the latter over the former. In fupport of this 
interpretation they obferve, that the apoftle immediately 
adds, “ howbeit, that was not firft which is fpiritual, but 
that which is natural, and afterwards that which is fpiri¬ 
tual an addition which they think was altogether needlefs, 
if by the quickening Spirit he had referred to the incarna¬ 
tion of Chrifl, which had happened in the very .age in which 
he was writing. They are therefore of opinion, that the 
body of Adam, after being formed of the duft of the ground, 
was firft animated by a vital principle endowed with the fa¬ 
culties of reafon and fenfation, which entitled the whole 
man to the appellation of a living foul. After this they 
fuppofe certain graces of the Holy Spirit to have been in¬ 
filled into him, by which he was made a quickening fpirit, 
or formed in the image of God; and that it was in confe- 
quence of this fucceffion of powers communicated to the 
fame perfon, that the apoftle faid, “ Howbeit, that was not 
firft which is fpiritual, but that which is natural.” 

We heed hardly obferve, that with refpett to a queftion 
of this kind the authority of Talian and the Other fathers 
quoted is nothing. Thofe men had no better means of 
difcovering the true fenle of the fcriptures of the Old 
Teftament than we have; and their ignorance of the lan¬ 
guage in which thefe fcriptures are written, added to fome 
metaphyfical notions refpedting the foul, which too many of 
them had derived from the fchool of Plato, rendered them 
very ill qualified to interpret the writings of Mofes-. Were 
authority to be admitted, we fttould eonfider that of bilhop 
Bull and his modern followers as of greater weight than the 
authority of all the ancients to whom they appeal. But 
authority cannot be admitted ; and the reafoning. of this 
learned and excellent man from the text of St Paul is furely 
very inconclufive. It makes two perfons of Adam ; a firft, 
when he was a natural man compofed of a body and reafon- 
able foul; a fecond, when he was endowed with the gifts 

\ll founded ot the Holy S P irit ’ and by them formed in 1116 ima S e of 
* God ! In the verfe following too, the apoftle exprefsly calls 

the fecond man, of whom he had been fpeaking, “ the Lord 
from heaven but this appellation we apprehend to be too 
high for Adam in the ftate of greateft perfection in which 
he ever exifted'. That our firft parents were endowed with the 
gifts of the Holy Ghoft, we are ftrongly inclined to believe 
tor reafons which ihall be given by and by ; but as thefe 
gifts were adventitious to their nature, they could not be 
that image in which God made man. 

87 Since man was made in the image of God, that phrafe, 
0 her opi- whatever g e ; ts precife import, mull denote fomething pe- 
nic:!v cuhar and at the fame time effential to human nature; but 
the only two qualities at once natural and peculiar to man 
are his lhape and Lis reafon. As none but an anthropomor- 
phite will fay that it was Adam’s fhape which reflected this 
image of his Creator, it has been concluded that it was the 
faculty of reafon which made the refemblance. To give 
l Wurbur- (i rengt fl t0 this argument it is obferved+ , that when God 
1 lays, “ let us make man in our image, he immediately adds, 
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“ andletthemhave dominion over the fifn of rhe fea, and over Ordinal 
the fowlof the air, and over the cattle, and over all the earth^ J, ' e of 
but as many of the cattle have much greater bodily ftrength 
than man, this dominion could not be maintained but by the 
faculty of reafon bellowed upon him and withheld from them. 

If the image of God was imprelfed only on the mind of 
man, this reafoning feems to be conclufive j but it has been 
well obferved J that it was the whole man, and not the foul f Gill’f 
alone, or the body alone, that is faid to have been formed in f' 
the divine image ; even as the whole man foul and body, is ’ 3. 
the feat of the new’ and fpiritual image of God in regenera- 1 J 
tion and fanftification. “ The very God of peace (fays 
the apoftle) fanCtify you wholly ; and may your whole 
JpirV, foul and body , be preferved blamelefs to the coming of 
our Lord Jefus Chrift.” It is worthy of notice too, that 
the reafon affigned for the prohibition of murder to Noah 
and his fons after the deluge, is, that man was made in the 
image of God, “ Whofo Iheddeth man’s blood, by man 
(hall his blood be fhed ; for in the image of God made he 
man.” Thefe texts feem to indicate, that whatever be 
meant by the image of God, it was ftamped equally on the 
foul and on the body. In vain is it faid that man cannot re- 
femble God in ftiape. This is true, but it is little to the 
purpofe ; for man does not refemble God in his reafoning 
faculty more than in his form. It would be idolatry to 
fuppofe the fupreme majefty of heaven and earth to have a 
body or a lhape ; and it would be little fhort of idolatry to 
imagine that he is obliged to compare ideas and notions 
together ; to advance from particular truths to general pro- 
pofitions ; and to acquire knowledge, as we do, by the tedi¬ 
ous procelfes of inductive and fyllogiftic reafoning. There 
can therefore be no direct image of God either in the foul 8S 
or in the body of man; and the phrafe really feems to import True ml ’ 
nothing more than thofe powers or qualities by which man P° rt ° f the 
was fitted to exercife dominion over the inferior creation; ** 3 e ’ 
as if it had been faid, “ Let us make man in our image, after 
our likenefs, that they may have dominion, &c.” But the 
ereCt form of man contributes in fome degree, as well as his 
rational powers, to enable him to maintain his authority 
over the brute creation ; for it has been obferved by tra¬ 
vellers, that the fierceft bead of prey, unlefs ready to perilh 
by hunger, fhrinks back from a Heady look of the human 
face divine. 

By fome *, however, who have admitted the probability * Gill > &c - 
of this interpretation, another, and in their opinion a Hill 
better reafon, has been devifed for its being faid that man 
was formed in the image of God. All the members of 
Chrift’s body, fay they, were wi it ter, and delineated in the 
book of God’s pnrpofes and decrees, and had an ideal ev¬ 
idence from eternity in the divine mind; and therefore the 
body of Adam might be faid to be formed after the 
image of God, becaufe it was made according to that 
idea. But to this reafoning objections may be urged, which 
we know not how to anfwer. All things that ever were or 
ever Ihall be, the bodies of us who live at prefent as well as 
the bodies of thofe who lived 5000 years ago, have from all 
eternity had an ideal exiftence in the Divine mind ; nor in 
this fenfe can one be faid to be prior to another. It could 
not therefore be after the idea of the identical body of 
Chrift that the body of Adam was formed ; for in the Di¬ 
vine mind ideas of both bodies were prefent together from all 
eternity, and each body was undoubtedly formed after the 
ideal archetype of itfelf. It may be added likevjfe, that the 
body of Chrift was not God, nor the idea of that body the 
idea of God. Adam therefore could not with propriety, or 
even with truth, be faid to have been formed in the image 
of God, if by that phrafe nothing more were intended than 
the refemblance between his body and the body of Chrift. 
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Original Thefe objections to this Interpretation appear to us un- 
ftate of anfwerable ; but we mean not to dictate to our readers- 
Every man will adopt that opinion which he thinks fup- 
ported by the beft arguments; but it is obvious, that what¬ 
ever more may be meant by the image of God in which man 
was made, the phrafe undoubtedly comprehends all thofe 
powers and qualities by which he is enabled to maintain 
his authority over the inferior creation. Among thefe the 
faculty of reafon is confeffedly the mod important; for it is 
by it that man is capable of being made acquainted with 
the Author of his being, the relation which fubfifts between 
them, and the duties implied in that relation from the crea¬ 
ture to the Creator. 

That the firft man, however, was not left to difcover thefe 
things by the mere efforts of his own unaffifted reafon, we 
have endeavoured to fhow in another place ; (fee Religion, 
n° 5—to.); and the conclufion to which we were there led 
is confirmed by the portion of revelation before us, The in- 
fpired hi dorian fays, “ that God bleffed the feventh day and 
fandified it, becaufe that in it he had reded from all his 
works, which he created and made ; but Adam could not 
have underdood what was meant by the fantiification of a 
particular day, or of any thing elfe, unlefs he had previoufly 
received fome religious indruftion. There cannot therefore 
be a doubt, but that as foon as man was made, his Crea¬ 
tor communicated to him the truths of what is called na- 
tural religion, which we have endeavoured to explain and 
eftabliih in Part I. of this article ; and to thefe were added 
the precept to keep holy the Sabbath day, and fet it apart 
for the purpofes of contemplation and worfliip. 

This was a very wife inditution, as all the divine inftitu- 
tions mud be. “ The great end for which we are brought 
of the Sab- into life, is to attain the knowledge and be confirmed in the 
kath- ] ove 0 f God. This includes obedience to his will in thought, 
word, and deed, or thatcourfeof conduit which can alone 
make us happy here, and fit us for everlading glory here¬ 
after. But of thefe things we cannot retain a proper 
fenfe without clofe and repeated application of thought; 
and the unavoidable cares and concerns of the prefent 
life occupying much of our attention, it is, in the nature 
of things, neceffary that fome certain portion of time 
fhould be appropriated to the purpofes of religious in- 
ftru&ion and the public adoration of our Creator, in whom 
we all live, and move, and have our being.” Hence a very 
f T)r Tay- learned divine f has inferred, that though the particular time 
lor of Nor- ; s a matter of pofitive appointment, the obfervation of a feb- 
wicb. bath in general is a duty of natural religion, as having its 
foundation in the reafon of dungs. See Sabbath. 

Man therefore in his natural and original ftate was a ra¬ 
tional and religious being, bound to do “ juftice, to love 
mercy, to walk humbly with his God, and to keep holy the 
Sabbath-day.” Thefe feem to be all the duties which in 
that ftate were required of him ; for as foon as he was intro¬ 
duced into the terreftrial paradife and admitted into cove¬ 
nant with his Maker, he was placed in a fupernatural ftate, 
when other duties were of courl'e enjoined. 

That our firft parents were both made on the fixth 
day, Mofes exprefsly affirms when he fays |l, that “ God 
created them male and female, and bleffed them, and call¬ 
ed their name Adam (k), in the day when they were 
createdbut that they were introduced into the garden 
of Eden on that day, is an opinion which, however gene- 
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rally it may be received, feems not to be reconcileable with Original 
the plain narrative of the facred penman. After telling us ftate of 
that on the fixth day God finifhed all his works, which he . 

faw to be very good, and retted on the feventh day, he briefly 
recapitulates the hiftory of the generations of the heavens 
and of the earth, gives us a more particular account of the 
formation of the firft man, informing us that the “ Lord 
God formed him out of the duft of the ground, and breathed 
into hisnoftrils the breath of life, when man became a living 
fouland then proceeds to fay that the “ Lord God j; Gen. ii. 

planted a garden eaftward in Eden, where he put the man 7> 8, and. 
whom he had formed .” From this fliort hiftory of the firft 
pair it appears beyond difpute evident, that neither the man 
nor the woman was formed in the garden: and that from 
their creation fome time elapfed before the garden was 
prepared for their reception, is likewife evident from a com- 93 
parifon of Gen. i. 29. with Gen. ii. 16, 17. In the firft of Before he 
thefe paffages God gives to man, immediately after his 
creation, “ every herb bearing feed which was upon the den 
face of all the earth, and every tree y without exception, den, 
in which was the fruit of a tree bearing feed: to him he 
faid it {hould be for meat,” In the fecond, “ he command¬ 
ed the man, faying, of every tree of the garden thou mayeft 
freely eat; but of the tree of knowledge of good and evil, 
thou (halt not eat of it; for in the day thou eateft thereof 
thou {halt furely die.” When the firft grant of food was 
given, Adam and his wife muft have been where no tree of 
knowledge grew, and they muft have been intended to live- 
at leaf! fo long in that ftate as that they Ihpuld have occa- 
fion for food, otherwife the formal grant of it would have 
been not only fuperfluous, but apt to miflead them with 
refpedt to the fubfequent reftri&ion. 

In this original ftate man was under the difcipline of what 
we have called natural religion , entitled to happinefs while he 
fhould perform the duties required of him, anti liable to 
puniftiment when he fliould neglect thofe duties, or tranfgrefs 
the law of his nature as a rational and moral agent. This 
being the cafe, it is a matter of fome importance, and what 
will enable us to perceive more clearly the prerogatives of 
Chriftianity, to afcertain, if we can, what the rewards and 
puniftunents are which natural religion holds out to her vo¬ 
taries. 

That under every difpenfation of religion the pious and 
virtuous man {ball, during the whole of his exiftence, enjoy 
more happinefs than mifery; and that the incorrigibly wic¬ 
ked, if there be any fucb, {hall have a greater portion of mi¬ 
fery than happinefs, are truths which cannot be controverted 
by any one who admits, that the Almighty governor of the 
univerfe is a Being of wifdom, goodnefs, and juftice. But 
refpefling the rewards of virtue and the puniftiment of vice, 
more than thefe general truths feems not to be taught by 
natural religion. Many divines, however, of great learning Did n 9 o ’ 
and worth, have thought otherwife, and have contended, whenper- 
that from the nature of things the rewards bellowed by an, formed, en- 
infinite God upon piety and virtue muft be eternal like their title 
author. Thefe men indeed appear willing enough to allow cterna lhf e » 
that the puniftunents with which natural religion is armed 
againft vice muft be only of a temporary duration, becaufe 
reafon, fay they, is ready to revolt at the thought of everlaji- 
ing punifhment. 

This opinion, which confounds natural with revealed reli¬ 
gion, giving to the former an important truth which belongs 

exclufively 


( k ) The woman was fome time afterwards diftinguiffied by the name of Eve run, becaufe {he was to be the mother of 
all living, and particularly of that bleffed feed which was to bruife the head of the ferpent. See ParihurJV* Lexicon oa 
the word. 



Part II. T H E O 1 0 C T. 

Original exclufively to the latter, hds been fo ably confuted by a learn- juft nothing. To make it of any force, both the parties 
flare of ed writer, who was never averfe from allowing to human ihould be infinite. This inferior emanation of Gad’s image, 

■ ».■ rea f° n a B t h e difeoveries which it can juftly claim, that we man, fhould either be fupremely good or fupremely bad, a 

fhall fubmit his arguments to our readers in preference to kind of deity or a kind of devil. But thefe reafoners, in 
any thing which we can give ourfelves. their attention to the divinity, overlook the humanity which 

“ If reafon doth, on the one hand, feem to revolt at ever- makes the decreafe keep pace with the accumulation, tf l 

lafting punifhment, we mull confeis that fancy, on the other, the rule of logic, that the conclusion follows the weaker part, 

(even when full plumed by vanity), hath fcarce force enough comes in to end the difpute J. 

to rife to the idea ol infinite rewards. How the heart of man Thefe arguments feem to prove unanfwerably thatim- 
came to coniider this as no more than an adequate retributi- mortality is not eflential to any part of the compound being 

on for his right conduit during the fhort trial of his virtue man, and that it cannot be claimed as a reward due to his 

here, would be hard to tell, did we not know what monfters virtue. It is not indeed eflential to any created being, for 

pride begot of old upon Pagan philofophy ; and how much what has not exiftence of iti'elf, cannot of itfelf have per- 

, greater ftill thefe latter ages have difclofed, by the long in- petuity of exiftence (fee Metaphysics, n° 272, &c.); and 

Arguments cubation of fchool-divinity upon folly. What hath been as neither man nor angel can be profitable to God, they can- 

to prove urged from natural reafon, in fupport of this extravagant net claim from him any thing as a debt. Both, indeed, as 

that they prefumption, is fo very (lender, that it recoils as you enforce moral agents have duties preferibed them ; and while they 

«hd incon- Firft, you fay, ‘ that the foul, the fubjeft of thefe eter- faithfully perform thefe duties, they have all the fecurity 
* luCve ’ nal rewards, being immaterial , and fo therefore unaffected by which can arife from the perfect benevolence of him who 

the caufes which bring material things to an end, is, by its brought them into exiftence, that they (hall enjoy a fuffi- 

nature, fitted for eternal rewards.—This is an argument ad cient portion of happinefs to make that exiftence preferable 

ignaraniiam, and holds no farther. Becaufe an immaterial be- to non-exiftence ; but reafon and philofophy furnifh no data 

ing is not fubjedt to that mode of diffolution which affedis from which it can be inferred that they (hall exift for ever. 

material fubftances, you conclude it to be eternal. This is Man is compofed in part of perifhahle materials. However 

going too faft. There may be, and probably are, many perfect Adam may be thought to have been when he came 

natural caufes (unknown indeed to us), whereby immaterial firft from tire hands of his Creator, his body, as formed of the 

beings come to an end. But if the nature of things cannot duft of the ground, mufl have been naturally liable to decay 

yet God certainly can, put a final period to fuch a being and diflblution. His foul, indeed, was of a more durable fub- 

when it hath ferved thepurpofe of its creation. Doth annihi- fiance ; but as it was formed to animate his body, and had no 
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lation impeach that vrifdom and goodnefs which was dis¬ 
played when God brought it out of nothing ? Other immate¬ 
rial beings there are, viz. the fouls of brutes, which have the 
fame natural fecurity with man for their exiftence, ofwhofe 
eternity we never dream. But pride, as the poet obferves, 
vails God unjufl. 

If man alone engrofs not heaven’s high care 1 

Alone made perfeU here, immortal there. 

However, let us (for argument’s fake) allow the human 
foul to be unperifhable by nature, and fecured in its ex¬ 
iftence by the unchangeable will of God, and fee what will 
follow from thence—An infinite reward for virtue, during one 
moment of its exiftence, becaufe reafon difeovers that, by 
the law of nature, fome reward is due ? By no means. 
When God hath amply repaid us for the performance of our 
duty, will he be at a lofs how to difpofe of us for the long 
remainder of eternity ? May he not find new and endlefs 
employment for reasonable creatures, to which, when pro¬ 
perly difeharged, new rewards and in endlefs fucceflion will 
be affigned ? Model! reafon feems to didlate this to the fol¬ 
lowers of the law of nature. The flattering expedient of 
eternal rewards for virtue here was invented in the fim- 
plicity, of early {peculation, after it had fairly brought men 
10 conclude that the foul is immaterial. 

** Another argument urged for the eternity of the re¬ 
wards held out by natural religion to the praflice of piety 
and virtue is partly phyfical and partly moral. The merit 


prior confcious exiftence, it is noteafy toconccive '.Aiat fhould 
have led him, under an equal providence, where rewards and 
punifhiments were exadlly diftributed, to fuppofe that one 
part of him fhould furvive the other. In his natural and 
original ftate, before the covenant made with him in para- ^ 
dife, he was unquefticnably a mortal creature. How long Adam be¬ 
lie continued in that ftate, it feems not poffible to form a fore his in- 
plaufible conjedture. Bifliop Warbtirton fuppofes him to trodudtion 
have lived feveral years under no other difpenfation than 
that of natural religion ; during which he &as as liable to to death, 
death as his fallen pofterity are at prefent. 

“ We muff needs conclude (fays this learned writer*), » Divine 
that God having tried Adam in the fate of nature, and ap- Legation, 
proved of the good ufe he made of his Free-will under the b. c h- '• 
direction of that light, advanced him to afuperior ftationin How 9 [ ono . 
Paradife. How long, before this remove, man had con- he cont | ° u - 
tinued fubjedt to natural religion alone, we can only guefs 5 but e d in that 
of this we may be aflured, that it was fome Confiderable ftate. 
tittle before the garden of Eden could naturally be made 
fit for his reception. Since Mofes, when he had concluded 
his hiftory of the creation, and of God’s reft on, and fandifi- 
cation of, the feventh day, proceeds to fpeak of the condi¬ 
tion of this new world in the following terms : “ And God 
made every plant of the field before it was in the earth , and 
every herb of the field before il grew; for the Lord God had 
notcaufed it to rain upon the earth Which feems plainly f Gen. iu 
to intimate, that when the feeds of vegetables had been 4, 5 - 
created on the third day, they were left to nature, in its 


of fervice (fay the admirers of that religion) increafes in 
proportion to the excellence of that Being to whom our fer¬ 
vice is diredted and becomes acceptable. An infinite being, 
therefore, can difpenfe no rewards but what are infinite. 
And thus the virtuous man becomes intitled to immortality. 

“ The misfortune is, that this reafoning holds equally on 
the fide of the unmerciful dodtors, as they are called, who 
doom the wicked to everlasting punishment. Indeed 
were this the only diferedit under which it labours, the 
mercilefs dodtOrs would hold themfelves little concerned. 
But the truth is, that the argument from indnity proves 


ordinary operations, to mature by fun and fhowers. So 
that when in courfe of time Paradife was become capable 
of accommodating its inhabitants, they were tranfplanted 
thither.” 

This reafoning is not without a portion of that ingenuity 
which was apparent in every thing that fell from the pen of 
Warburton ; but it was completely confuted almoft as foon 
as it was given to the public, and fhown to be deduced 
from premifes which could be employed againft the author’s 
fyftem. If only the feeds of vegetables were created on the 
third day, and then left to nature, in its ordinary operations, 
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to mature by fun and (bowers, the firft pair mull have 
perifhed before a fmgle vegetable could be fit to furnifh 
them with food ; and we may fuppofe that it was to prevent 
this difafter that the garden of Eden was miraculouily ftored 
at once with full grown trees and fruit in perfeCt maturity, 
whilft the reft of the earth was left under the ordinary laws 
of vegetation. There is, however, no evidence that they 
were only the feeds of vegetables that God created. On 
the contrary, Mofes fays exprefsly f, that “ God made the 
earth on the third day bring forth the herb yielding feed after 
his kind, and the tree yielding fruit whofe feed was in itfelf 
after his kind and when he recapitulates the hiftory of 
the creation, he fays, that God made, not every feed, but 
every plant of the field before it was in the earth, and every 
herb of the field before it grew. From the procefs of vege¬ 
tation, therefore, nothing can be inferred with refpeCt to 
the time of Adam’s introduction into Paradife, or to afcer- 
tain the duration of his original ftate of nature. If angels 
were created during the fix days of which the Hebrew law¬ 
giver writes the hiftory, an hypothefis very generally received 
(fee Angel), though in the opinion of the prefent writer 
not very probable, there can be no doubt but our firft pa¬ 
rents lived a confiderable time under the law of nature before 
they were raifed to a fupericr ftation in the garden of Eden ; 
for it feems very evident that the period of their continu¬ 
ance in that ftation was not long. Of this, however, no¬ 
thing can be faid with certainty. They may have lived for 
years or only a few days in their original ftate j but it is 
very neceffary to diftinguifh between that ftate in which 
they were' under no other difpenfation than what is com¬ 
monly called natural religion, entitled, upon their obedience, 
to the indefinite rewards of piety and virtue, and their ftate 
in Paradife when they were put under a new law, and by 
the free grace of God promifed, if they fhould be obedient, 
a fupernatural and eternal reward. Into that ftate we mult 
now attend them, and afcertain, if we can, the precife terms 
of the firft covenant. 

Mofes, who in this inveftigation is our only guide, tells 
us, that the Lord God, after he had formed the firft pair, 
“ planted a garden eaftward in Eden, and took the man 
and put him into the garden to drefs it and to keep it. 
And the Lord God (continues he) commanded the man, 
faying, of every tree of the garden thornmayeft freely eat; 
but of the tree of the knowledge of good and evil thou 
(halt not eat of it; for in the day that thou eateft thereof, 
thou (halt furely diej.” Here is no mention made of the 
laws of piety and moral virtue refulting from the relation in 
which the various individuals of the human race ftand to 
each other, and in which all as creatures ftand to God their 
Almighty and beneficent Creator. With thefe laws Adam 
was already well acquainted ; and he mull have been fenii- 
ble, that as they were founded in his nature no fubfequent 
law could difpenfe with their obligation. They have been 
equally binding upon all men in every ftate and under every 
difpenfation j and they will continue to be fo as long as the 


general practice of juftlce, mercy, and piety, (hall contribute Original 
to the fum of human happinefs. The new law peculiar to ^ ate 
his paradifaical ftate was the command not to eat of the 
fruit of the tree of the knowledge of good and evil. This 
was a pofitive precept, not founded in the nature of man, but 
very proper to be the teft of his obedience to the will of his 
Creator. The laws of piety and virtue are fanCtioned by 
nature, or by that general fyftem of rules according to which , 
God governs the phyfical and moral worlds, and by which xj, e co 
he has fecured, in fome ftate or other, happinefs to the nant of 
pious and virtuous man, and mifery to fuch as fhall prove eternal life 
incorrigibly wicked. The law refpeCting the forbidden made with, 
fruit was fandtioned by the penalty of death denounced m 
againft difobedience ; and by the fubjedts of that law the para c ’ 
nature of this penalty mull have been perfectly underftood : 
but Chriftian divines, as we fhall afterwards fee, have differed 
widely in opinion refpedting the full import of the Hebrew 
words which our tranflators have rendered by the phrafe 
thou fhalt furely die. All, however, agree that they threat¬ 
ened death, in the common acceptation of the word, or the 
feparation of the foul and body as one part of the punifh- 
ment to be incurred by eating the forbidden fruit ; and 
hence we muft infer, that had the forbidden fruit not been 
eaten, our firft parents would never have died, becaufe the 
penalty of death was denounced againft no other tranfgref- 
fion. What therefore is faid refpeCting the fruit of the tree of 
knowledge, implies not only a law but alfo a covenant (l), 
promifing to man, upon the obfervance of one pofitive pre¬ 
cept, immortality or eternal life ; which is not effential to 
the nature of any created being, and cannot be claimed as 
the merited reward of the greateft virtue or the moft fer¬ 
vent piety. 

This obvious truth will enable us to difpofe of the ob¬ 
jections which have been fometimes brought by free-think¬ 
ing divines againft the wifdom and juftice of puniftiing fd 
feverely as by death the breach of a mere pofitive precept; 
which, confidered in itfelf, or as connected with the general 
principles of moral obligation, appears to be a precept oF 
very little importance. We have only to reply, that as an 
exemption from death is not due either to the nature or to the 
virtue of man, it was wife and juft to make it depend upon 
the obfervance of a pofitive precept, toimprefs upon theminds 
of our firft parents a conftant conviction that they were to be 
preferved immortal, not in the ordinary courfe of divine pro¬ 
vidence, but by the fpecial grace and favour of God. The 
fame confideration will {how us the folly of thofe men who, 
becaufe the terms of the firft covenant, as ftated in fome 
fyftems of theology, agree not with certain philofophical 
maxims which they have adopted, are for turning all that is 
faid of the trees of knowledge and of life into figure and 
allegory. But the other trees which Adam and Eve were 
permitted to eat were certainly real trees, or they muft have 
perifhed for want of food. And what rules of interpretation 
will authorife us to interpret eating and trees literally in one 
part of the fentence and figuratively in the other ? A garden) 

in. 


(l) It does not appear that any tranfaCtion between God and mankind in general was denominated by a word equiva¬ 
lent to the Englifh word covenant till the end of the fourth century, when fuch phrafeology was introduced into the 
church by the celebrated Auguftine, bilhop of Hippo. That the phrafeology is ftriCtly proper, no man can fuppofe 
•who reflects on the infinite diftance between the contracting parties, and the abfolute dominion of the one over the other.. 
To be capable of entering into a covenant, in the proper fenfe of the word, both parties muft have a right either to agree 
to the terms propofed or to reject them ; but furely Adam had no right to bargain with his Maker, or to refufe the gift 
of immortality on the terms on which it was offered to him. The word difpenfation would more accurately denote what 
is here meant by the word covenant; but as this laft is in general ufe, we have retained it as fufficient, when thus explained, 
to diftinguifh what man received from God upon certain pofitive conditions,, from what he had a claim to by the confti- 
tution of his nature. 
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in a delightful climate is the very habitation, and the fruits 
produced in that garden the very food, which we fhould 
naturally funpofe to have been prepared lor the progenitors 
of the human race; and though in the garden a&ually fitted 
up for this purpofe two trees were remarkably diftinguilhed 
from the red, perhaps in fituation and appearance as well as 
in nfe, the diftindtion was calculated to ferve the beft of 
purpol'es. The one called the tree of life, of which, while 
they continued innocent, they were permitted to eat, ferved 
as a facramental pledge or aifurance on the part of God, 
that as long as they ihould obferve the terms of the cove¬ 
nant their life (hould be preferved; the other, of which it 
was death to tafte, was admirably adapted to imprefs upon 
their minds the neceffity of implicit obedience to the Divine 
will, in whatever manner it might be made known to them, 
A quellion has been ftated, and it is of fome importance. 
What would have finally become of men if the firft cove¬ 
nant had not been violated ? That' they would have been all 
immortal is certain ; but it is by no means certain that they 
would have lived for ever upon this earth. On the contrary, 
it has been an article of very general belief in all ages of the 
church *, that the garden of Eden was an emblem or type 
of heaven, and therefore called Paradife (fee Paradise ;) 
and that under the firft covenant, mankind, after a fufficient 
probation here, were to be tranflated into heaven without 
tafting death. This dodlrine is not indeed explicitly taught 
in feripture; but many things confpire to make it highly 
probable. The frequent communications between God 
and man before the fall ( m j, feem to indicate that Adam 
was training up for fome higher ftate than the terreftrial pa- 
radiie. Had he been intended for nothing but to cultivate 
the ground and propagate his fpecies, he might have been 
left like other animals to the guidance of his own reafon 
and inftindts ; which, after the rudiments of knowledge were 
communicated to him, muft furely have been fufficient to 
diredt him to every thing neceffary to the comforts of a life 
merely fenfual and rational, otherwife he would have been 
an imperfedt animal. It is obvious too, that this earth, how¬ 
ever fertile it may have originally been, could not have af¬ 
forded the means of fubfiftenceto a race of immortal beings 
multiplying to infinity. For thefe reafons, and others 
which will readily occur to the reader, it feems incontrover¬ 
tible, that, under the firft covenant, either mankind would 
have been fucceffively tranflated to fome fuperior ftate, or 
would have ceafed to propagate their kind as foon as the 
earth fhould have been replenifhed with inhabitants. He 
who refledts on the promife, that, after the general refurrec- 
tion, there is to be anew heaven and a new earth, will pro¬ 
bably embrace the latter part of the alternative ; but that 
part in its confequences differs not from the former. In the 
new earth promifed in the Chriftian revelation, nothing is to 
dwell but righteoufnefs. It will therefore be precifely the 
fame with what we conceive to be expreffed by the word 
heaven; and if under the firft covenant this earth was to 
be converted into a fimilar place, where, after a certain 
period, men fhould neither marry nor be given in marriage, 
but enjoy what divines have called the beatific vifion, we 
may confidently affirm, that, had the firft covenant been 
faithfully obferved, Adam and his pofterity, after a fuffi¬ 
cient probation, would all have been tranflated to fome fu¬ 
perior ftate or heaven. 

To fit them for that ftate, the gifts of divine grace feem 
to have been abfolutely neceffary. To them it was a ftate 


certainly fupernatural, otherwife a God of infinite wifdom Original 
and perfed goodnefs would not, for a moment, have placed ftate of 
them in an inferior ftate. But to enable any creature, efpe- n ^— .. <■ 
dally fuch a creature as man, whom an ancient philolopher 
has juftly ftyled £«ov to rife above its nature, 

foreign and divine aid is unqueftionably requifite: and 
therefore, though we cannot perfuade ourfelves that the gifts 
of the Holy Ghoft conftituted that image of God in which 
man was originally made, we agree with bifhop Bull, that 
thefe gifts were beftowed upon our firft parents to enable 
them to fulfil the terms of the covenant under which they 
were placed. 

Upon the whole, we think it apparent from the portions of 
feripture which we have examined, that Adam and Eve were 
endued with fuch powers of body and mind as fitted them to 
exercife dominion over the other animals; that thole powers 
conftituted that image of God in which they are laid to 
have been formed j that they received by immediate revela¬ 
tion the firft principles of all ufeful knowledge, and efpecial- 
ly of thatfyftem which is ufually called natural religion-, that 
they lived for fome time with no other religion, entitled to 
the natural rewards of piety and virtue, but all the while 
liable to death ; that they were afterwards tranflated into 
paradife, where they were placed under a new law, with the 
penalty of death threatened to the breach of it, and the pro- icr 
mife of endlefs life if they fhould faithfully obferve it; and !t Js there- 
that they were endued with the gifts of the Holy Ghoft, to fon r 
enable them, if not wanting to themfelves, to fulfil the terms ^ 
of that covenant, which has been improperly termed the nauto f 
covenant of works, fince it flowed from the mere grace of Work--, 
God, and conferred privileges on man to which the molt 
perfedl human virtue could lay no juft claim. 

Sect. Ill* Of the Fall of Adam•, and its Conferences* 

From the preceding account of the primeval ftate of man, 
it is evident that his continuance in the terreftrial paradife, 
together with all the privileges which he there enjoyed, were 
made to depend upon his obfervance of one pofitive precept.. 

Every other duty incumbent on him, whether as refulting 
from what is called the law of his nature, or from the exprefs 102 
command of his God, was as much his duty before as after As it could 
he was introduced into the garden of Eden ; and though he violated 
the tranfgreffion of any law would undoubtedly have been 
puniflied, or have been forgiven only in confequence of fin- to one"poft- 
cere repentance and amendment, it does not appear that a t ; ve com.- 
breach of the moral law, or of the commandment refpedting mand- 
the fandtification of the Sabbath-day, would have been punifh- 
ed with death, whatever may be the import of that word in 
the place where it is firft threatened. The punifhment was 
denounced only againft eating the fruit of the tree of the 
knowledge of good and evil: For “ the Lord God com¬ 
manded the man, faying, of every tree of the garden thou 
mayeft freely eat, but of the tree of the knowledge of good 
and evil thou (halt not eat of it; for in the day that thoa 
eateft thereof thou lhalt furely die.” To the word death 
in this paffage, divines have affixed many and different mean¬ 
ings. By fome it is fuppofed to import a reparation of the 
foul and body, while the former was to continue in a ftate of 
confcious exiftence by others, it is taken to imply annihi¬ 
lation or a ftate without confcioufnefs ; by fome, it is imagin¬ 
ed to fignify eternal life in torments ; and by others a fpi-. 
ritual and moral death, or a ftate neceffarily fubjedt to fin- 

In 


(m) That there were fuch frequent communications, has been fhown to be in the higheft degree probable by the late 
Dr Law bifhop of Carlifle. See his D 'fcourfe on the feveral Difpenjations of revealed Religion, 



44 6 


THEOLOGY. 


Part II. 


Pall of A- 
dam, and 
i. > con fc- 
qurnces. 

^r~ 

It was vio¬ 
lated, 


I04 

In confe¬ 
rence of a 
moft artful 
temptation, 


In any one of thefe acceptations it denoted fomething new 
to Adam, which be could notunderftand without an expla¬ 
nation of the term ; and therefore, as it was threatened as 
the punilhment of only one tranfgreffion, it could not be 
the divine intention to inflidt it upon any other. 

The abftaining from a particular fruit in the in id ft of a 
garden abounding with fruits of all kinds, was a precept 
which at firft view appears of eafy obfervation ; and the 
penalty threatened againft the breach of it was, in every 
fenfe, awful. The precept, however, was broken notwith- 
ftanding that penalty ; and though we may thence infer that 
our firft parents were not beings of fuch abfolute perfedlion 
as by fyftem building divines they have fometimes been re- 
prefented, we Ihall yet find, upon due conlideration, that 
the temptation by which they were feduced, when taken 
with all its circumftances, was fuch as no wife and modeft 
man will think himfelf able to have refilled. The fhort hif- 
tory of this important tranfadion, as we have it in the third 
chapter of the book of Genpfis, is as follows : 

“ Now the ferpent was more fubtile than any beaft of the 
field which the Lord God had made : and he faid unto the 
woman. Yea, hath God faid, ye (hall not eat of every tree 
of the garden ? And the woman laid unto the ferpent, We 
may eat of the fruit of the trees of the garden; but of the 
fruit of the tree which is in the midft of the garden, God hath 
faid ye (hall not eat of it, neither fhall ye- touch it, left ye 
die. And the ferpent faid unto the woman, ye fhall not 
furely die : For God doth know, that on the day ye eat there¬ 
of, then your eyes fhall be opened, and ye fhall be as gods, 
knowing good and evil. And when the woman faw that 
the tree was good for food, and that it was pleafant to the 
eyes, and a tree to be defired to make one wife, fhe took of 
the fruit thereof, and did eat, and gave alfo unto her hulband 
with her, and he did eat.” 

To the lefs attentive reader this converfation between the 
ferpent and the woman mull appear to begin abruptly; and 
indeed it is not poffible to reconcile it with the natural order 
of a dialogue, or even with the common rules of grammar, 
but by fuppofing the tempter’s queftion. “ Yea, hath God 
faid, ye fhall not eat of every tree in the garden i” to have 
been fuggefted by fomething immediately preceding either 
in words or in fignificant figns. Eve had undoubtedly by 
1'ome means or other informed the ferpent that fhe was for¬ 
bidden to eat of the fruit upon which he was probably feaft- 
ing ; and that information, whether given in words or in 
actions, mull have produced the queftion with which the 
lacred hiftorian begins his relation of this fatal dialogue. 
We are told that the woman fata that the tree was good for 
food; that it was pleafant to the eyes, and a tree to bed fired 
to wake one wife y but all this Ihe could not bwte Jeen, had 
not the ferpent eaten of its fruit in her prefence. In her 
walks through the garden, it might have often appeared 
pleafant to her eyes ; but previous to experience (he could 
not know but that its fruit was the moft deadly poifon, far 
lefs could Ihe conceive it capable of conferring wifdom. 
But if the ferpent eat of it before her, and then extolled its 
virtues in rapturous and intelligible language, Ihe would at 
once fee that it was not deftrudive of animal life, and na¬ 
turally infer that it had very fingular qualities. At the 
moment Ihe was drawing this inference, it is probable that 
he invited her to partake of the delicious fruit, and that her 


refufal produced the conference before us. That {he yield- Fall of A. 
ed to his temptation need excite no wonder ; for Ihe knew dam, and 
that the ferpent was by nature a mute animal, and if he attri- 
buted his fpeech to the virtues of the tree, (he might infer, 
with fome plaufibility, that what had power to raife the 
brute mind to human, might raife the human to divine, and 
make her and her liufband, according to the promife of the 
tempter, become as gods, knowing good and evil. Milton, 
who was an eminent divine as well as the prince of poets, 
makes her reafon thus with herfelf. 

Great are thy virtues, doubtlefs, bed of fruits, 

Tho’ kept from man, and worthy to be admir’d ; 

Whofe tafte, too long forborne, at firft eflay 

Gave elocution to ihe mute, and taught 

The tongue not made for fpeech to fpeak thy praife; 

* # * * » 

---For us alone 


Was death invented ? or to us denied 
This intelledual food, for beafts referved ? 

For beafts it feems: yet that one beaft which firft 
Hath tafted, envies not, but brings with joy 
The good befallen him, author unfufped. 

Friendly to man, far from deceit or guile. 

What fear I then, rather what know to fear 
Under this ignorance of good and evil, 

Of God or death, of law or penalty ? 

Here grows the cure of all, this fruit divine, 

Fair to the eye, inviting to the tafte,. 

Of virtue to make wife ; what hinders then 
To reach, and feed at once both body and mind ? 

Paradife Loft, book ir. 

Full of thefe hopes of railing herfelf to divinity, and not, 
as has fometimes been fuppofed, led headlong by a fenfual ap¬ 
petite, fhe took of the fruit and did eat, and gave to her huf- 
band with her, and he did eat. The great poet makes Adam 
delude himfelf with the fame fophiftry that had deluded 
Eve, and infer, that as the ferpent had attained the lan¬ 
guage and reafoning powers of man,, they fhould attain 
Proportional afcent, which couhi not be 
But to be gods, or angels, demi-gods. 

Thus was the covenant, which, on.fhe introduction of our 105 
firft parents into paradife, their Creator was gracioufly plea- And Adam 
fed to make with them, broken by their violation of the con- ^ned^ut 
dition on which they were advanced to that fupernatural of paradife, 
ftate; and therefore the hiftorian tells us, that “ left they 
ihould put forth their hand and take alfo of the tree of life 
and eat, and live for ever, the Lord God feat them forth 
from the garden of Eden to till the ground from whence 
they were taken (n).” Had they been fo fent forth with¬ 
out any farther intimation refpeding their prefent condition 
or their future profpeds, and if the death under which they 
had fallen was only a lofs of confcioufnefs, they would 
havd been in precifely the fame ftate in which they lived be¬ 
fore they were placed in the garden of Eden ; only their 
minds muft now have been burdened with the inward fenfe 
of guilt, and they muft have known themfelves to be fubjed 
to death ; of which, though not exempted from it by nature, 
they had probably do apprchenfion till it was revealed to them 
in the covenant of life which they had fo wantonly broken. 

God, however, did not fend them forth thus hopelefs and 
forlorn from the paradife of delights which they had fo re¬ 
cently 


(n) The ideas which this language conveys are indeed allegorical; but they inform us of this, and nothing but this, 
that immortal life was a thing extraneous to our nature , and not put into our pafte or compofition when firft faftiioned by 
the forming hand of the Creator.” Warhurtotis Divine Legation, Book ix- Chap. 1. ' 
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Fall of cently forfeited. He determined, to punjfh them for their 
Adam, and tranfgreflion, and at the fame time to give them an oppor- 
its confe- tun ; t y c f recovering more than their loll inheritance. Call- 
^queuce&. ; n g therefore the various offenders before him, and inquiring 
into their different degrees of guilt, he began with pronounc¬ 
ing judgment on the ferpent in terms which implied that 
there was mercy for man. “ And the Lord God faid unto 
the ferpent, Becaufe thou halt done this, thou arc curfed 
above all cattle, and above every bead of the held : upon 
thy belly fhalt thou go, and duft fhalt thou eat all the days 
of thy life; and I will put enmity, between thee and the 
woman, and between thy feed and her feed ; it fhall bruife 
106 thy head, and thou fhalt bruife his heel.” 

The tempt- That this fentence has been fully inflifted on the ferpent, 
eryunilhed. no r eafoning can be neceffary to evince. Every fpecies of 
that reptile is more hateful to man than any other terreftrial 
creature; and there is literally a perpetual war between 
them and the human race. It is remarkable too that the 
head of this animal is the only part which it is fafe to bruife. 
His tail may be bruifed, or even cut off, and he will turn 
with fury and death on his adverfary : but the flighted; 
flroke on the head infallibly kills him. That the ferpent, 
or at lead the greater part of ferpents, go on their belly, 
* Delanay’s every one knows ; though it is faid*, that in fome parts of 
Rev. exam- the ead ferpents have been feen with wings, and others 
ined with w [ t h f eet> and that thefe fpecies are highly beautiful. If 
candour. there be any truth in this dory, we may fuppofe that thefe 


a perpetual warfare between his defeendants and the breed La! c. 
of lerpents through all generations. Ad.iin, a: 

We are told, that when the foundations of the earth were YYY 
laiJ, the morning liars fang together, and a;l the ions of God 
flrouted for joy ; and it is at lead probable that there would 
be fimilar rejoicing when the fix days work of creation was 
finilbed. If lb, Adam and Eve, who were but a little 
lower than the angel.-, might be admitted into the chorus, 
and thus be made acquainted with the exillence of good ar.d 
evil fpirits. At all events, we cannot doubt but their gra¬ 
cious and merciful Creator would inform them that they had 
a powerful enemy ; that he was a rebellious angel capable 
of deceiving them in many ways; and that they ought there¬ 
fore to becondantly on their guard againd his wiles. They 
mud have known too that they were themlelves animated 
by fomething different from matter ; and when they found 
they were deceived by the ferpent, they might furely, with¬ 
out any remarkable ftretch of (agacity, infer that their ma¬ 
lignant enemy had actuated the organs of that creature in a 
manner fomewhat fimilar to that in which their own fouls 
a&uated their own bodies. If this be admitted, the degra¬ 
dation of the ferpent would convince them of the weaknefs 
of the tempter when compared with their Creator; and 
confirm their hopes, that fince he was not able to preferve 
unhurt his own indrument of mifehief, he fliould not be 
able finally to prevail againd them ; but that though he 
had bruifed their heels, the promifed feed of the woman 
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walking and flying ferpents have been differed to retain their fliould at lad bruife his head, and recover the inheritance 

original elegance, that mankind might fee what the whole which they had lod. See Prophecy, n° 9, 10. I0 y 

genus was before the curfe was denounced on the tempter Having thus punifhed the original indigalor to evil, the Sentence 
of Eve : but it is certain that mod of the fpecies have Almighty Judge turned to the fallen pair, and faid to the pafied on 
neither wings nor feet, and that many of the mod poifon- woman, “ I will greatly multiply thy forrow and thy con- At * am au-1 
ous of them live in burning delerts, where they have nothing ception : in forrow dialt thou bring forth children ; and thy Eve * 

to eat but the dud among which they crawl [J, defire fhall be to thy hufband, and he lhall rule over thee. 

To this degradation of the ferpent, infidels have objedled, And unto Adam he faid, Becaufe thou had hearkened unto 
that it implies the punilhment of an animal which was in- the voice of thy wife, and had eaten of the tree of which 
capable of guilt; but this objection is founded in thought- I commanded thee, faying, Thou fhalt not eat of it; curfed 
leffnefs and ignorance. The elegant form of any fpecies of is the ground for thy fake ; in forrow (halt thou eat of it all 
inferior animals adds nothing to the happinefs of the animals the days of thy life. Thorns alfo and thidles (hall it bring 
themfelves : the afs is probably as happy as the horfe, and forth unto thee, and thou (halt eat the herb of the field. In 
the ferpent that crawls as he that flies. Fine proportions the fweat of thy face (halt thou eat bread till thou return 


attraft indeed the notice of man, and tend to imprefs upon 
his mind jud notions of the wifdom and goodnei's of the 
Creator ; but furely the fymmetry of the horfe or the beauty 
of the peacock is more properly difplayed for this purpofe 
than the elegance of the indrument employed by the enemy 
of mankind. The degradation of the ferpent in the pre¬ 
fence of our fird parents mud have ferved the bed of pur- 
pofes. If they had fo little reflection as not yet to have dif- 
covered that he was only the indrumei.i with which a more 
powerful Being had wrought their ruin, they would be con¬ 
vinced, by the execution of this fentence, that the forbidden 
fruit had no power in itfelf to improve the nature either of 
man or of bead. But it is inipoffible that they could be fo 
dupid as this objection fuppofes them. They doubtlefs 
knew by this time that fome great and wicked fpirit had 
actuated the organs of the ferpent; and that when enmity 
was promifed to be put between its feed and the feed of the 
woman, that promife was not meant to be fulfilled by fer¬ 
pents occafionally biting the heels of men, and by men in 
Teturn bruifing the heads of ferpents ! If fuch enmity, though 
it has literally taken place, was all that was meant by this 
predidlion, why was not Adam diredted to bruife the head 
of the identical ferpent which had feduced his wife ? If he 
could derive any confolation from the exercife of revenge, 
furely it would be greater from his revenging himfelf on his 
own enemy, than from the knowledge that there Ihould be 


unto the ground ; for out of it waft thou taken : for dull 
thou art, and unto duft (halt thou return.” 

Here is a terrible denunciation of toil and mifery and 
death upon two creatures; who, being inured to nothing, 
and formed for nothing but happinefs, muft have felt infi¬ 
nitely more horror from fuch a fentence, than we, who are 
familiar with death, intimate with mifery, and “ born to 
forrow as the fparks fly upward,” can form any adequate 
conception of. The hardlhip of it, too, feems to be aggra¬ 
vated by its being feverer than what was originally threat¬ 
ened againd the breach of the covenant of life. It was in¬ 
deed faid, “ In the day thou eateft thereof, thou fhalt furely 
die but no mention was made of the woman’s incurring 
forrow in conception, and in the bringing forth of children 1 
of the curfe to be inflicted on the ground; of its bringing 
forth thorns and thirties infteadof food for theufe of man ; 
and of Adam’s eating bread in forrow and the fweat of his 
face till he Ihould return to the duft from which he was taken. 

Thefe feeming aggravations, however, ate in reality in- An 
ftances of divine benevolence. Adam and Eve were now intimation* 
fubjected to death; but in the fentence palled oh the fer- given them, 
pent, an obfeure intimation had been given them that they °I deliver- 
were not to remain for ever under its power. It was there- ? nce fron * 
fore their intereft, as well as their duty, to reconcile them- W ‘ 
felves as much as pofllble to their fate ; to wean their affec¬ 
tions from this world, in which they were to live only for a 
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Fall of time; and to hope, with humble confidence, in the promife 
itsco'nf'' ^ l ^ e ‘ r God, that, upon their departure from it, they fhould 

pierces" rece ' ve ^ into foine better ftate. To enable them to wean 
their affections from earth, nothing could more contribute 
than to combine fenfual enjoyment with forrow, and lay 
them under the neceffity of procuring their means of fub- 
liftence by labour, hard and often fruitlefs. This would dai¬ 
ly and hourly imprefs upon their minds a full conviction that 
the prefent world is not a place fit to be an everlafting habita¬ 
tion ; and they would look forward, with pious refignation* 
to death, as putting a period to all their woes. Had they 
indeed been furnifhed with no ground of hope beyond the 
grave, we cannot believe that the Righteous Judge of all 
the earth would have added to the penalty originally threat¬ 
ened. That penalty they would doubtlefs have incurred the 
very day on which they fell; but as they were promifed a 
deliverance from the confequences of their fall, it was pro¬ 
per to train them up by fevere difcipline for the happinefs 
referved for them in a future ftate. 

After the paffing of their fentence, the man and woman 
were turned out into the world, where they had formerly 
lived before they were placed in the garden of Eden ; and 
all future accefs to the garden was for ever denied therm 
They were not, however, in the fame ftate in which they 
were originally before their introduction into Paradife s 
They were now confcious of guilt; doomed to fevere labours 
liable to forrow and ficknefs, difeafe and death t and all thefe 
miferies they had brought, not only upon themfelves, but 
alfo, as we learn from different paffages of the New Tefta- 
ment, upon their unborn pofterity to the end of time. It 
may feem indeed to militate againft the moral attributes of 
God, to infliCt mifery upon children for the fins of their pa¬ 
rents ; but before any thing can be pronounced concerning 
the Divine goodnefs and juftice in the prefent cafe, we 
muft know precifely how much we fuffer in confequence of 
Adam's tranfgreffion; and whether we have ourfelves any 
109 lhare in that guilt which is the caufe of our fufferings. 
fooubtful That women would have had lefs forrow in conception 
Whether anc [ [ n the bringing forth of children ; that we fhould have 
haT r°'n^ been fubjeCted to lefs toil and exempted from death, had 
exempted our fo^ parents not fallen from their paradifaical ftate— 
from pain are truths incontrovertible by him who believes the infpira- 
under the tion of the Holy Scriptures 5 but that mankind would in 
frft cove- that ftate have been wholly free from pain and every bodily 
hant > diftrefs, is a propofttion which is not to be found in the 
Bible, and which therefore no man is bound to believe. 
The bodies of Adam and Eve confifted of flefti, blood, and 
bones, as ours do ; they were furrounded by material ob¬ 
jects as we are ; and their limbs were unqueftionably ca¬ 
pable of being fractured. That their fouls fhould never be 
feparated from their bodies while they abftained from the 
forbidden fruit, they knew from the infallible promife of 
him who formed them, and breathed into their noltrils the 
breath of life ; but that not a bone of themfelves or of their 
numerous pofterity fhould ever be broken by the fall of a 
{tone or of a tree, they were not told, and had no reafon to 
expeCt. Of fuch fractures, pain would furely have been the 
confequence; though we have reafon to believe that it 
would have been quickly removed by home infallible remedy, 
probably by the fruit of the tree of life* 

Perhaps it may be faid, that if we fuppofe our firft pa¬ 
rents or their children to have been liable to accidents of- 
this kind in the garden of Eden, it will be difficult to con¬ 
ceive how they could have been preferved from death, as a 
ftone might have fallen on their heads as well as on their 
feet, and have at once deftroyed the principle of vitality. 
But this can be faid only by him who knows little of the. 
jphyfteal world, and ftill lefs of the power of God. There 


are many animals which are fufceptible of pain, and yet not Fall of 
eafily killed; and man in Paradife might have refembled Adam - an<! 
thefe. At any rate, we are fure that the Omnipotent Crea- 1 
tor could and would have preferved him from death ; but 
we have no reafon to believe that, by a conftant miracle, he 
would have preferved him from every kind of pain. In¬ 
deed, if, under the firft covenant, mankind were in a ftate 
of probation, it is certainly conceivable that fome one indi¬ 
vidual of the numerous race might have fallen into fin, with¬ 
out actually breaking the covenant by eating the fruit of 
the tree of knowledge; and fuch a finner would undoubted¬ 
ly have been puniflied by that God who is of purer eyes 
than to behold iniquity : but how punifhment could have 
been inflicted on a being exempted from all poffibility of pain 
as well as of death, we confefs ourfelves unable to imagine. 

Remorfe, which is the infeparable confequence of guilt, and 
conftitutes in our prefent ftate great part of its punifhment, 
flows from the fearful looking for of judgment, which the 
finner knows fhall, in a future ftate, devour the adverfaries 
of the gofpel of Chrift ; but he, who could neither fuffer 
pain nor death, had no caufe to be afraid of future judg¬ 
ment, and was therefore not liable to the tortures of re¬ 
morfe. We conclude, therefore, that it is a miftake to fup¬ 
pofe pain to have been introduced into the world by the fall 
of our firft parents, or at leaft that the opinion contrary to 
ours has no foundation in the word of God. 

Death, however, was certainly introduced by their fall; Though 
for the infpired apoftle aflures us, that in Adam all die* ; they would 
and again, that through the offence of one many are dead\ . from death; 
But concerning the full import of the word death in this * 1 Cori 
place, and in the fentence pronounced upon our firft parents, 
divines hold opinions extremely different. Many contend, ^ 
that it includes death corporal, fpiritual, or moral and eternal; 
and that all mankind are fubjeCted to thefe three kinds of 
death, on account of their lhare in the guilt of the original 
tranfgiefiion, which is ufually denominated originalftn, and 
confidered as the fource of all moral evil. 

That all men are fubjeCted to death corporal in confe¬ 
quence of Adam’s tranfgreffion, is univerfally admitted; but 
that they are in any fenfe partakers of his guilt; and on that 
account fubjeCted to death fpiritual and eternal, has been 
very ftrenuoufly denied. To difcover the truth is of great 
importance ; for it is intimately connected with the Cbrif- 
tian doCtrine of redemption. We fhall therefore ftate, with 
as much impartiality as we can, the arguments commonly 
urged on each fide of this much agitated queftion : but 
{hould the reader perceive, as very probably he may, that 
We lean more to the one fide than to the other, he will do 
well to fhut our book, and, difregarding all artificial fyf- 
tems, ftudy, with ah unbiaffed mind, the writings only of 
the prophets and apoftles. rl ^ 

Thofe who maintain that all men finned in Adam, gene- DoCtrine of 
rally ftate their doCtrine thus : “ The covenant being made original Csi 
with Adam, as a public perfon, not for himfelf only but ftated - 
for his pofterity, all mankind defcending from him by or¬ 
dinary generation finned in him and fell with him in that 
firft tranfgreffion ; whereby they are deprived of that origi¬ 
nal rigbteoufnefs in which he was created, and are utterly 
indifpofed, difabled, and made oppofite to all that is fpiri- 
tually good, and wholly inclined to all evil, and that conti¬ 
nually ; which is commonly called original fin, and from 
which do proceed all aftual tranfgreffions, fo a3 we are by 
nature children of wrath, bond-flaves to Satan, and juftly 
liable to all puniftments in this world and in that which is 
to come, even to everlafting feparation from the comfortable' 
prefence of God, and to moft grievous torments in foul and 
body, without intermiffion, in hell fire for ever.” >■ ‘ 

That which in this paffage we are firft to examine, is the 

fentence 
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Fall of A- fenter.ce which affirms all mankind defcending from Adam 
d/m and by ordinary generation to have fmn:d in him and fallen 
'qVrref * n his hr it tranfgreffion ; the truth of which is at- 

tempted to be proved by various texts of Holy Scripture. 
Thus St Paul fays exprefsly, that “ by one man fin entered 
into the world and death by fin ; and fo death pafl"ed upon 
zli all men, for that all have [firmed. But not as the offence, 

Arguments fo alfo is the free gift. For if, through the offence of one, 
for it.* many be dead; much more the grace of God, and the gift 

by grace, which is by one man, Jefus Chrift, hath abound¬ 
ed unto many ; and not as it was by one that finned, fo is 
the gift (for the judgment was by one unto condemnation ); 

• but the free gift is of many offences unto juftification. For 
if by one man’s offence, death reigned by one j much more 
they, who receive the abundance of grace and of the gift 
of righteoufnefs, (hail reign in life by one, Jefus Chrift. 
Therefore as, by the offence of one , judgment came upon all 
men to condemnatkn; even fo, by the righteoufnefs of One, 
the free gift came upon all men unto juftification of life. 
For as by one man’s difobedience many were made ftnners ; 
i R° m - v. p 0 by jbe obedience of one fhall many be made righteous:);.” 

2 °- j n t bis paffage the apoftle affures us, that all upon whom 
death hath paffed have finned ; but death hath paffed upon 
infants, who could not commit actual fin. Infants there¬ 
fore mull have finned in Adam, fince death hath paffed up¬ 
on them ; for death “ is the wages only of fin.” He tells 
us likewife, that by the offence of one, judgment came upon 
all men to condemnation ; and therefore, fince the Righteous 
Judge of heaven and earth never condemns the innocent 
with the wicked, we mud conclude, that all men partake of 
the guilt of that offence for which judgment came upon 
them to condemnation. Thefe conclufions are confirmed 
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wife exhibits the apoftle reafoiurg in fuch a manner as F.;.. oFA- 
would, in their opinion, dii'grace any man of common fenfe, 
and much more an inlpired writer; for then the fenfe of 
thefe words, “ Death hath parted upon all men, for that U—v-w 
all have finned,” mtift be, death hath paffed upon all men, 
becaufe it hath paffed upon all men; or, all men are ob¬ 
noxious to death, becaufe they arc obnoxious to' it. The 
only way therefore, continue they, in which Adam’s pofte- 
rity can be made ftnners through his difobedience, is by the 
imputation 1 of his difobedience to them ; and this impu¬ 
tation is not to be confidered in a moral fenfe, as the affion 
of a man committed by himfelf, whether good or bad, .s 
reckoned unto bin; as his own ; but in a forenftc fenfe, as 
when one man’s debts are in a legal way placed to the ac¬ 
count of another. Of this we have an inftance in the 
apoftle Paul, who faid to Philemon concerning Onefimus, 

“ If he hath wronged thee, or oweth thee any thing 
(aao^i) let it be imputed to me,” cr placed to and put on 
my account. And thus the pofterity of Adam are made 
finners by his difobedience ; that being imputed to them 
and put to their account, as if it had been committed by 
them perfonally, though it was not. 

Some few divines of this fchool are indeed of opinion, 
that the phrafe, “ By one man’s difobedience many were 
made dinners,” means nothing more than that the pofterity 
of Adam, through his fin, derive from him a corrupt na¬ 
ture. But though this be admitted as an undoubted truth, 
the more zealous abettors of the fyftem contend, that it is 
not tire whole truth. “ It is true (fay they) that all men 
are made of one man’s blood, and that blood tainted with 
fin ; and fo a clean thing cannot be brought out of an un¬ 
clean. What is born of the flefh is flefii, carnal and cor- 


by his faying exprefsly, that “ by one man’s difobedience 
* Rom. iii. many \j. e. all mankind) were madefmners and elfewhere*, 

xo. and that “ there is none righteous, no not onef and that his 
Fph. ii. i. Ephefian converts “ were dead in trefpaffes and fins, and 
m 3 - were by nature children ol wrath even as others .” The fame 
doffrine, it is faid, we are taught by the infpired writers of 
the Old Teftament. Thus Job, expoftulating with God 
for bringing into judgment with him fuch a creature as 
man, fays, “ Who can bring a clean thing out of an un¬ 
clean ? Not one.” And Eliphaz, reproving the patient pa- 
IJobxiv. triarch for what he deemed prefumption, alksj, “ What is 

4. and xv, man that he Ihould be clean, or he who is born of a woman 

14- that he fhould be righteous ?” From thefe two paffages it 

is plain, that Job and his unfeeling friend, though they a- 
greed in little eife, admitted as a truth unqueftionable, that 
man inherits from his parents a finful nature, and that it is 
impoffible for any thing born of a woman by ordinary ge¬ 
neration to be righteous. The Pfalmift talks the very fame 
§ Pfalm li. language ; when acknowledging his tranfgreflions, he faystj, 

5. “ Behold I was fliapen in iniquity, and in fin did my mo¬ 
ther conceive me.” 

II3 Having thus proved the faff, that all men are made fin- 
Adam’s ners by Adam’s difobedience, the divines, who embrace this 
£uilt impu- fide of the queftion, proceed to inquire how they can be 
ted to las p ar takers in guilt which was incurred fo many ages before 
p° rity. t jj e y vvere b orni Xt cannot be by imitation ; for infants, 
according to them, are involved in this guilt before they be 
capable of imitating any thing. Neither do they admit 
that fin is by the apoftle put for the confequences of fin, 
and many faid to be made finners by one man’s difobe¬ 
dience, becaufe by that difobedience they were fubjeffed to 
death, which is the wages of fin. This, which they call 
the doffrine of the Arminians, they affirm to be contrary 
to the whole fcope and delign of the context; as it con¬ 
founds together fin and death, which are there reprefented, 
the one as the caufe, and the other as the effeff. It like- 
Vol. XVIII. Part II. 


rupt: every man is conceived in fin and fliapen in iniquity : 
but then there is a difference between being made finners and 
becoming finful. The one refpeffs the guilt, the other the 
pollution of nature; the one is previous to the other, and 
the foundation of it. Men receive a corrupt nature from 
their immediate parents; but they are made finners, not by 
any aff of their difobedience, but only by the imputation of 
the fin of Adam.” 

To confirm and illuftrate this doffrine of imputed fin, 
they obferve, that the word naramBrierM, ufed by the apoftle, 
fignifies conjlituted in a judicial way, ordered and appointed 
in the difpenfation of things that fo it fhould be; juft as 
Chrift was made fin or a finner by imputation, or by that 
conflitution of God which laid upon him the fins of all his 
people, and dealt with him as if he had been the guilty per- 
fon. That this is the fenfe of the paffage, they argue fur¬ 
ther from the punifhment infliffed on men for the fin of 
Adam. The punifhment threatened to that fin was death ; 114 

which includes death corporal, moral, and eternal. Corpo- Thepunifh- 
ral death, fay they, is allowed by all to be fuffered on ac- ment of ft 11- 
count of the fin of Adam ; and if fo, there mud be guilt, putl ' 1 gmt * 
and that guilt made over to the fufferer, which can be done 
only by imputation. A moral death is no other than the 
lofs of the image of God in man, which confifted in righte¬ 
oufnefs and holinefs ; and particularly it is the lofs of ori¬ 
ginal righteoufnefs, to which fitcceeded unrighteoufnefs and 
unholinefs. It is both a fin and a punifhment for fin ; and 
fince it comes upon all men as a punifhment, it muff; fuppofe 
preceding fin, which can be nothing but Adam’s difobe¬ 
dience ; the guilt of which is made over to his pofterity by 
imputation. This appears ftill more evident from the pofte¬ 
rity of Adam being made liable to eternal death in confe- 
quence of his tranfgreffion ; for the wages of fin, we are 
affured, is death, even death eternal, which never can be in¬ 
fliffed on guiltlefs perfons. But from the paffage before us 
we leaxn, that “ by the offence of one judgment came upon 
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Fall of ah men to condemnation and therefore tire guilt of that 
Adam and offence mud be reckoned to all men, or they could not be 
quinces' j ul ^y condemned for it. That Adam’s fin is imputed to 
his pofterity, appears not only from the words, “ by one 
man’s difobedience many were made finners but likewife 
from the oppofite claufe, “ fo by the obedience of One Iball 
many be made righteousfor the many ordained to eter¬ 
nal life, for whom Chriff died, are made righteous, or jufti- 
fied, only through the imputation of his righteoufnefs to 
them ; and therefore it follows, that all men are made fin¬ 
ners only through the imputation of Adam’s difobedience. 

To this dodtrine it is fatd to be no objection that Adam’s 
pofterity were not in being when his fin was committed : 
for though they had not then adtual being, they had yet a 
virtual and reprefentative one. They were in him both fe- 
* Rom. v. minally and federally , and finned in him * ; juft as Levi was 
I2 " in the loins of Abraham, and paid in him tithes to Melchi- 

f Heb. vii. zedeck f. From Adam, as their common parent, they de- 
9 > IO - rive a corrupt nature ; but it is only from him, as their fe- 
115 deral head, that they derive a fliare of his guilt, and are 
Adam a fe- fubjedted to his puniftiment- That he was a federal head 
deral head t0 a p bis pofterity, the divines of this fchoolthink evident 
to ispo e- fj-Qjjj bi s being called a figure of Chrift J; and the firft A- 
I Rom. v. dam deferibed as natural and earthly, in contradiftindtion to 
14. Chrift the fecond Adam deferibed as fpiritual and the Lord 

from heaven; and from the puniftiment threatened againft 
his fin being inflidled not on himfelf only, but on all. his 
fucceeding offspring. He could not be a figure of Chrift, 
fay they, merely as a man ; for all the fans of Adam have 
been men as well as he, and in that fenfe were as much fi¬ 
gures of Chrift as he ; yet Adam and Chrift are conftantly 
contrafted, as though they had been the only two men that 
ever exifted, becaufe they were the only two heads of their 
refpedlive offspring. He could not. be a figure of Chrift 
on account of his extraordinary produdlion ; for though 
both were produced in ways uncommon, yet each was 
brought into the world in a way peculiar to himfelf. The 
firft Adam was formed of the duft of the ground ; the fe¬ 
cond, though not begotten by a man, was born of a wo¬ 
man. They did not therefore refemble each other in the, 
manner of their formation, but in their office as covenant- 
heads ; and in that alone the comparifon between them is 
116 exaft. '' 


and it confhtutes one great part of that theological fyftem, Fall of 
which, from being taught by him, is now known by the Adam and 
name of Cahinifm. Thofe by whom it is embraced main- Its conft> 
tain it with zeal, as, in their opinion, forming together with 
the other tenets of their mafter, the only pure fyftem of 
evangelical truths; but it hath met with much enpofition 
in fome of the Lutheran churches, as well as from private 
divines in the church of England, and from the great bo¬ 
dy of Dutch remonftrants (fee Calvinism, Arminians, 
and Synod of Dqrt) ; and of their objedtions it is now our 
duty to give a candid view, as well as of the dodfcrine which 
they fubftitute in its ftead. 

They begin then with alleging, that if it was as fove- 18 
reign of the univerfe that God gave to Adam what he re- Objections 
ceived in paradife relating to himfelf and his pofterity, A- t0 “> 
dam could in no fenfe of the words be a federal head; be¬ 
caufe, upon this fuppofition, there was no covenant. The 
Sovereign of the Univerfe may unqueftionably difpenfe his 
benefits, or withhold them, as feems expedient to his infinite 
wifdom ; and none of his fubjefts or creatures can have a 
right to fay to him, What doft thou i But the difpenfing 
or withholding of benefits is a tranfadtion very different 
from the entering into covenants ; and a judgment is to be 
formed of it upon very different principles. Every thing 
around us proclaims that the Sovereign of the Univerfe is a 
being of perfedt benevolence; but, fay the difciples of the 
fchool now under confideration, the difpenfation given to 
Adam in paradife was fo far from being the offspring of 
benevolence, that, as it is underftood by the followers of 
Calvin, it cannot poffibly be reconciled with the eternal laws 
of equity. The felf-exiftent and all-fufficient God might 
or might not have created fuch a being as man; and in ei¬ 
ther cafe there would have been no reafon for the queftion 
What doft thou J” But as foon as he determined to create 
him capable of happinefs or mifery, he would not have been 
either benevolent or juft, if he had not placed him in a ftate 
where, by his own exertions, he might, if he chofe, have a 
greater lhare of happinefs than of mifery, and find his ex- 
iftence, upon the whole, a bleffing. They readily acknow¬ 
ledge, that the exiftence of any created being may be of. 
longer or lhorter duration, according to the good pleafure. 
of the Creator; and, therefore they have no objedtion to the 
apoftolic dodtrine, that “ in Adam all die for immortali- 


Nocaufe of Nor have any of the pofterity of Adam, it is faid, reafon 
to complain of fuch a procedure. Had he flood in his in- 
ftitutionoT te g rit y> they would have been, by his (landing partakers of 
tilings. all his happinefs ; and therefore ihould not murmur at re¬ 
ceiving evil through his fall. If this do not fatisfy, let it 
be confidered, that fince God, in his infinite wifdom, 
thought proper that men fhould have a head and reprefen¬ 
tative, in whofe hands their good and happinefs ffiould be 
placed, none could be fo fit for this high Ration as the com¬ 
mon parent, made after the image of God, fo wife, fo holy, 
juft, and good. Laftly, to filence all objedtions, let it be 
remembered, that what God gave to Adam as a federal 
head, relating to himfelf and his pofterity, he gave as the 
Sovereign of the univerfe, to whom no created being has a 
. gee Gill’s right to afk, “ What doft thou * ? 

Body of Di- Such are the-confequences of Adam’s fall, and fuch the 

vinity. dodtrine of original fin, as maintained by the more rigid, 
followers of Calvin. That great reformer, however, was 
jj- not the author of this dodtrine. It had been taught, fo 
St A:,c uf- early as in the beginning of the fifth century, by St Au- 
tine the au- guftine, the celebrated biftiop of Hippo (fee Augustine); 
thor of this anc j t h e authority of that father had made it more or lefs 
1,1 - prevalent in both the Greek and Roman churches long be¬ 

fore the Reformation. Calvin was indeed the moft eminent 
modern divine by whom it has been held in all its rigour; 


ty being not a debt, but a free gift-, may be bellowed upon 
any terms whatever, and with perfedt juftice withdrawn 
when thefe terms are not complied with. Between death, 
however, as it implies a lofs of confeioufnefs, and the ex¬ 
treme mifery of eternal life in torments, there is an immenfe 
difference. To death all mankind might juftly be fubjedti¬ 
ed through the offence of one ; becaufe they had originally 
no claim of right to be exempted from it, though that one 
and they too had remained for ever innocent; but eternal, 
life in torments is a punifliment which a God of juftice and Mem wid* 
benevolence can never inffid but upon perfonal guilt of the the juftice 
deepeft die. That we can perfonally have incurred guilt °f God. 
from a crime committed fome thoufands of years before we 
were born, is impoffible, It is indeed a notion, if fuch a 
notion can be formed, as contrary to Scripture as to reafon 
and common fenfe : for the apoftle exprefsly informs us*, *iJohniii. 
“ that fin is the tranfgreffion of fome law ; and the fin of 4 - 
Adam was the tranfgreffion of a law which it was never in 
our power either to obferve or to break. Another apoftle f f Rom. iv„ 
affures us, that “ where no law is, there is no tranfgreffion* S- 
but there is now no law, nor has been any thefe cooo years, 
forbidding mankind to eat of a particular fruit; for, accord¬ 
ing to the Calvinifts themfelves^;, Adam had no fooner * Gill’s Bo- 
committed his firft fin, by which the covenant with him was <ty of Di-vi- 
broken, than he ceafed to be a covenant-head. The law “‘y> bo °k 
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Fall of given him was no more ; the promife of life by it ceafed ; 
Adam, and and its fanCtion, death, took place. But if this be fo, how 
is it poffible that his unborn pofterity fhould be under a law 
which had no exiftence, or that they Ihould be in a worfe 
Hate in confequence of the covenant being broken, and its 
promife having ceafed, than he himfelf was before the cove¬ 
nant was firft made ? He was originally a mortal being, and 
was promiled the fupernatural gift of immortality on the 
{ingle condition of his abftaining from the fruit of the tree 
of knowledge of good and evil. From that fruit he did not 
abftain; but by eating it fell back into his natural date of 
mortality. Thus far it is admitted that his pofterity fell 
with him; for they have no claim to a fupernatural gift 
which he had forfeited by his tranfgreftion. But we cannot 
admit, fay the divines of this fchool, that they fell into his 
guilt; for to render it pofllble for a man to incur guilt by 
the tranfgreftion of a law, it is neceffary not only that he 
have it in his power to keep the law, but alfo that he be 
capable of tranfgrelling it by a voluntary deed. But furely 
no man could be capable of voluntarily eating the forbidden 
fruit 5000 years before he himfelf or his volitions exifted. 
The followers of Calvin think it a fufficient objection to the 
doCtrine of tranfubftantiation, that the fame numerical body 
cannot be in different places at the fame inftant of time. 
But this ubiquity of body, fay the remonftrants, is not more 
.palpably abfurd, than the fuppofition that a man could ex¬ 
ert volitions before he or his will had any exiftence. If in¬ 
deed there be any difference between the two cafes, it is in 
favour of the Catholic doCtrine of the real prefence ; for we 
are by no means fo intimately acquainted with the internal 
fubftance of body, and what can be predicated of it, as we 
are with the nature of guilt and the exercile of volition. 
Thefe we know thoroughly as they really are in themfelves; 
the former only relatively as it is feen in its qualities. 

Nor will the introduction of the word imputation into this 
important queftion remove a fingle difficulty. For what is 
it that we mean by faying that the fin of Adam is imputed 
to his pofterity ? Is the guilt of that fin transferred from him 
to them ? So furely thought Dr. Gill, when he faid that it 
is made over to them. But this is the fame abfurdity as the 
making over of the fenfible qualities of bread and wine to 
the internal fubftance of our Saviour’s body and blood ! 
This imputation either found the pofterity of Adam guilty 
of his fin, or it made them fo. It could not find them guil¬ 
ty for the reafon already affigned; as well as becaufe the 
apoftle fays exprefsly, that for the offence of one judgment 
came upon all men, which would not be true had all offend¬ 
ed. It could not make them guilty; for this reafon, that 
if there be in phyfics or metaphyfics a fingle truth felf-evi- 
dent, it is, that the numerical powers, aCtions, or qualities, 
of one being cannot poffibly be transferred to another, and 
be made its powers, actions, or qualities. Different beings 
may in diftant ages have qualities of the fame kind ; but as 
eafily may 4 and 3 be made equal to 9, as two beings be 
made to have the fame identical quality. In Scripture we 
nowhere read of the actions of one man being imputed to 
.another. “ Abraham (we are told) believed in God, and 
it was counted to him for righteoufnefsbut it was his 
oven faith, and not the faith of another man, that was fo 
counted. “ To him that worketh not, but believeth, his 
faith (not another’s) is imputed for righteoufnefs.” And 
of cur faith in him that rafted Chrift from the dead, it is 
faid, that “ it fhall be imputed, not to our fathers or our 
children, but to us for righteoufnefs.” 

Meaning of When this phrafe is ufed with a negative, not only is the 
that word man’s own perfonal fin fpoken of, but the non-imputation 
in fcrip- of that fin means nothing more but that it brings not upon 
the finner condign punfthiuent. Thus when Shemei “ faid 
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unto David, Let not my lord impute iniquity unto me it' Fail of 
could not be his meaning that the king flu ul J not think n ’ a, <1 
that he had offended ; for with the fi.me breath he added, 

“ Neither do thou remember that which thy fervant did per- 
verfely, the day that my lord the king went out of Jerufa- 
lem, that the king fhould take it to his heart. For thy 
fervant doth know that I have finned." Here he plainly 
confeffes his fin, and declares, that by intreating the king 
not to impute it to him , he wi filed only that it fhould not be 
fo remembered as that the king ihould take it to heart, and 
puniih him as his perverfenefs deferved. When therefore it 
is faid*, that “ God was in Chrift reconciling the world to * a Cor. v. 
himfelf, not imputing to them their iniquities, the meaning 19- 
is only that for Chrili’s fake he was pleaied to exempt them 
from the punifhment due to their fins. In like manner, 
when the prophet, foretelling the fufferings of the Meffiah, 
fays, that “ the Lord laid on him the iniquity of us all,” 
his meaning cannot be, that the Lord by imputation made his 
immaculate Son guilty of all the fins that men have ever 
committed ; for in that cafe it would not be true that the 
“ juft fuffered for the unjuft,” as the apoftle exprefsly 
teaches $ : but the fenfe of the verfe niuft be as Bifliop Co- §rPctcriii. 
verdale tranflated it, “ through him the Lord pardoneth all 18. 
our fins.” This interpretation is countenanced by the an¬ 
cient verfion of the Seventy, Kup/oc rapeJWtv avrov nmt 
ipav ; words which exprefs a notion very different 
from that of imputed guilt. The Meffiah was, without a 
breach of juftice, delivered for fins of which he had volunta¬ 
rily offered to pay the penalty ; and St Paul might have 
been juftly charged by Philemon with the debts of Onefi- 
mus, which he had defired might be placed to his account. 

Had the apoftle, however, expreffed no fuch defire, furely 
Philemon could by no deed of his have made him liable for 
debts contracted by another; far lefs could he by imputation, 
whatever that word may mean, have made him virtually 
concur in the contracting of thofe debts. Juft fo it feems to 
be with refpeCt to the fufferings of Chrift for the fins of 
men : He could not have been juftly fubjeCted to fuffer- 
ing without his own confent; and he could not poffibly 
have been made guilty of the fins of thofe for whom he 
fuffered. 

The doCtrine of imputed guilt therefore, as underftood 
by the Calvinilts, is, in the opinion of their opponents, with¬ 
out foundation in Scripture, and contrary to the nature of 
things. It is an impious abfurdity (fay they), to which the 
mind can never be reconciled by the hypothelis, that all men 
were in Adam both feminally and federally, and finned in 
him, as Levi paid tithes to Melchizedeck in the loins of A- 
braham. The apoftle, when he employs that argument to 
leffen in the minds of his countrymen the pride of birth and 
the lofty opinions entertained of their priefthood, plainly in¬ 
timates, that he was ufing a bold figure, and that Levi’s 
paying tithes is not to be underftood in a ftriCt and literal 
fenfe. “ Now confider (lays he) how great this man was, 
unto whom even the patriarch Abraham gave the tenth 
of his fpoils. And, as I may fo Jay , Levi alfo, who 
receiveth tithes, paid tithes in Abraham : for he was yet 
in the loins of his father when Melchizedeck met him.” 

This is a very good argument to prove that the Levitical 
priefthood was inferior in dignity to that of Melchizedeck ; 
and by the apoftle it is employed for no other purpofe. 

Levi could not be greater than Abraham, and yet Abra¬ 
ham was inferior to Melchizedeck. This is the whole of St 
Paul’s reafoning, which lends no fupport to the doCtrine of 
original fin, unlefs it can be fliown that Levi and all his de¬ 
fendants contracted from this circumftance fuch a ttrong 
propenfity to the paying of tithes, as made it a n;a t:r of 
extreme difficulty for them, in every fubfequent generation, 
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Fall of to comply with that part of the divine law which conftitu- 
Adarn, and tec j them receivers of tythes. That all men were feminally 
'quench* ' n Adam, ' s granted ; and it is likewife granted that they 
may have derived from him, by ordinary generation, difeafed 
and enfeebled bodies: but it is as impoffible to believe that 
moral guilt can be traufmitted from father to fon by the 
phyfical aft of generation, as to conceive a fcarlet colour to 
be a cube of marble, or the found of a trumpet a cannon 
ball. That Adam was as fit a perfon as any other to be 
entrufted with the good and happinefs of his pofterity, may 
be true ; but there is no fitnefs'whatever, according to the 
Arminians, in making the everlafting happinefs or mifery of 
a whole race depend upon the conduft of any fallible indi¬ 
vidual. “ That any man fhould fo reprefent me (fays Dr 
* Doftrine Taylor*), that when he is guilty, 1 am to be reputed 
of Original guilty ; when he tranfgreffes, I lhall be accountable and pu- 
Sm,part iii. nifhable for his tranfgreffion ; and this before I am born, 
and confequently before I am in any capacity of knowing, 
helping, or hindering, what he doth : all this every one who 
ufeth his underftanding mud: clearly fee to be falfe, unrea- 
fonable, and altogether inconfiftent with the truth and 
goodnefs of God." And that no fuch appointment ever 
had place, he endeavours to prove, by lhowing that the 
texts of Scripture upon which is built the doftrine of the 
Calvinifts refpefting original fin, will each admit of a very 
1!l4 different interpretation. 

The fevcral One of the ftrongeft of thefe texts is Romans v. 19. 
texts on which we have already, quoted, and which our author thus 
which this explains. He obferves, that the apoftle was a Jew, famili- 
buOt^cT a 5 arl V acquainted with the Hebrew tongue; that he wrote 
bko/adif-hi* epiftle as well for the^ufe of his own countrymen refid- 
ferent in- ing in Rome, as for the benefit of the Gentile converts ; 
terpreta- £hd that though he made ufe of the Greek language, as 
tion. moft generally underftood, he frequently employed Hebrew 
idioms. Now it is certain that the Hebrew words nxt2H 
and py, “ fin and iniquity,” are frequently ufed in the Old 
Teftament to fignify fuffering, by a figure of fpeech which 
puts the effeft for the caufe ; and it is furely more probable, 
that in the verfe under consideration, the apoftle ufed the 
correfponding Greek word iyaprarm in the fame Hebrew 
lenfe, than that he meant to contradift what he had faid 
in the former verfe, by teaching that all men were made 
guilty of an aft of difobedience committed thoufands of 
years before the majority of them had any being. In the 
preceding verfe he fays, “ that by the offence of one, judg¬ 
ment came upon all men to condemnation.” But this can¬ 
not be true, if by that offence all men were made finners; 
for then judgment mull have come upon each for his own 
fhare in the original difobedience. “ Any one may fee 
(fays our author) that there is a vaft difference between a 
man’s making kimfef a finner by his own wicked aft, and 
his being made a finner by the wicked aft of another. In 
the latter cafe, he can be a finner in no pther fenfe but as 
he is a fufferer; juft as Lot would have been made a finner 
with the Sodomites, had he been confumed in the iniquity 
, Gen. xix. of the city § ; and as the fubjefts of Abimelech would have 
15. ’ been made finners, had he, in the integrity of his heart, 

• Gen. xx. committed Adultery with Abraham’s wife*. That the 
people of Gerar could have contracted any real guilt from the 
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adultery of their fovereign, or that he, by lying with a woman Fall of 
whom he had reafon to believe to be not the wife but the Adam ’ and 
filler of another man, would have incurred all the moral ^nces" 
turpitude of that crime, are pofitions which cannot be main- 
tained. Yet he fays, that Abraham had brought upon him 
and on his kingdom a great fin ; though it appears, from 
comparing the 6th verfe with the 17th and i8ih, that he 
had not been brought under fin in any other fenfe than as 
he was made to fuffer for taking Sarah into his houfe. In 
this fenfe, “ Chrift, though we are fure that he knew no 
fin, was made fin for us, and numbered with the tranfgref- 
fors,” becaufe he fuffered death for us on the crofs ; and in 
this fenfe it is true, that by the difobedience of Adam all 
mankind were made finners, becaufe, in confequence of 
his offence, they were by the judgment of God made fub* 
jeft to death. 

But it may be thought that this interpretation of the 
words fin and finners, though it might perhaps be admitted 
in the 19th verfe, cannot be fuppofed to give the apoftle’s 
real meaning, as it would make him employ in the 12th 
verfe an abfurd argument, which has been already noticed. 

But it may perhaps be poffible to get quit of the abfurdity, 
by examining the original text inftead of our tranflation. 

The words are, xtet ooras us Trasras «»0 pairsus 0 ■S-aveeroc AwxSev 
«<? “ mans «y.a(rev. In order to afcertain the real fenfe of 
thefe words, the firft thing to be done is to difcover the an¬ 
tecedent to the relative a. Our tranflators feem to con- 
fider it as ufed abfolutely without any antecedent; but this 
is inaccurate, as it may be queftioned whether the relative 
was ever ufed in any language without an antecedent either 
expreffed or underftood. Accordingly, the Calvinift critics, 
and even many Remonftrants, confider tvos toBpa-mtu in the 
beginning of the verfe as the antecedent to a in the end of it, 
ahd translate the claufe under confideration thus : “ And fo 
death hath paffed upon all men, in whom (viz. Adam) all 
have finned.” & warts, however, ftands much nearer to a 
than arBpairou; and being of the fame gender, ought, we 
think, to be confidered as its real antecedent; but if fo, the 
claufe under confideration fhould be thus tranflated : “ and 
fo death hath paffed upon all men, unto which (o) all have 
finned, or, as the Arminians explain it, have fuffered. If 
this criticifm be admitted as juft, *<j>’ « muft be confidered as 
Handing here under a particular emphafis, denoting the ut- 
moft length of the confequences of Adam’s fin (p) ; as if 
the apoftle had faid, “ fo far have the confequences of A- 
dam’s fin extended, and fpread their influence among man¬ 
kind, introducing not only a curfe upon the earth, and for- 
row and toil upon its inhabitants, but even death, univer¬ 
sal death, in every part, and in all ages of the world.” 

His words (fay the Remonftrants) will unqueflionably bear 
this fenfe ; and it is furely much more probable that it is 
their true fenfe, than that an infpired writer fhould have 
taught a doftrine fubverfive of all our notions of right and 
wrong, and which, if really embraced, muft make us inca¬ 
pable of judging when we are innocent and when guilty. 

When the apoftle fays that there is none righteous, no 
not one, he gives us plainly to underftand that he is quot¬ 
ing from the 14th Pfalm ; and the queftion to be firft an- 
fwered is, In what fenfe were thefe words ufed by the Pfal- 

mift ? 


(o) That itti, when conftrued with a dative cafe, often fignifies to or unto, is known to every Greek fcholar. Thus 

s»’ Gd'oc, the way to fame, (Lucian.) Kcmtupyts sm ra S-avaree, a criminal unto death, (Demofth.) eti 9 -wttra a-urraCstv, 

to carry to death or execution, (Ifoc.) T'ysts s-r sxsi/Sspia Bun, ye have been called to liberty, (Gal. 5. 13.) Kr-nrOevris «v Xpttrra 
Uatu rm spysts tsysBcis, created in Chrift Jefus unto good works, (Ephef. ii. io.) See alfo 1 Thef. iv. 7. ; 2 Tim. ii. 14, j 
-and many other places of the New Teftament. 

(p) &<f' a has likewife this import, denoting the terminus ad quern in Phil. hi. 12. and iv. io 
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Fall of A mift ? That they were not meant to include all the men and 
dain,aud its women then living, far lefs that have ever lived, is p’ain 
co ^ u - from the fifth verfe of the fame Pfalm, where we are told 
that thofe wicked perfons “ v/ere in great fear becaufe Gad 
was in the congregation of the righteous.” There was then, 
it feems, a congregation of righteous peifons, in oppofition 
to thofe called the children of men , of whom alone it is faid 
that there was none that did good, no not one. The truth 
is, that the perfons of whom David generally complains in 
the book of Pfalms, conftituted a flrong party difaffefted to 
his perfon and government. That fadtion he defcribes as 
proud and oppreflive, as devifing mifchief againft him, as 
violent men continually getting together for war. He ftyles 
themius enemies ; and fometimes charadterizes them by the 
appellation which was given to the apollate defcendants of 
Cain before the deluge. Thus in the 57th Pfalm, which 
was compofed when he fled from Saul to the cave in which 
he fpared that tyrant’s life, he complains, “ I lie among 
them that are fet on fire, even the sons of men, whofe 
teeth are fpears,” &c.; and again in the 5? th Pfalm, he 
fays, “ Do ye indeed fpeak righteoufnefs, O congregation ? 
Do ye judge uprightly, Oyefonsof men?” By comparing 
thefe texts with 1 Sam. xxvi. 19. it will appear evident be¬ 
yond difpute, that by the sons of men mentioned in them, 
he meant to charadterize thofe enemies who exafpetated Saul 
againft him. Now it is well known, that there was a party 
adhering to the interefts of the houfe of Saul which con¬ 
tinued its enmity to David during the 40 years of his reign, 
and joined with Abfalom in rebellion againft him only eight 
years before his death. But it is the opinion'of the moft ju- 
§ Ham- dicious commentatorsJ, that the 14th Pfalm was compofed 
■mond, &c. during the rebellion of Abfalom ; and therefore it is furely 
much more probable, that by the children of -men, of whom it 
is faid “ there is none that doth good, no not one,” the 
infpired poet meant to charadterize the rebels, than that he 
fhould have diredtly contradidled himfelf in the compafs of 
two fentences fucceeding each other. Had he indeed known 
that all the children of men, as defcending from Adam, 
“ are utterly indifpofed, difabled, and made oppofite to all 
that is fpiritually good, and wholly and continually inclined 
to all evil,” he could not with the lead degree of confiften- 
cy, have reprefented the Lord as looking down from heaven 
upon them, to fee if there were any that did underhand and 
feek after God ;” but if by the children of men was meant 
only the rebel fadtion, this fcenical reprefentation is perfedl- 
ly confident, as it was natural to fuppofe that there might 
be in that faction fume men of good principles milled by the 
arts of the rebel chiefs. 

Having thus afcertained the fenfe of the words as origi¬ 
nally ufed by the Pfalmifl, theArminian proceeds to inquire 
for what purpofe they were quoted by the apodle ; and in 
this inquiry he feems to find nothing difficult. The aver- 
fion of the Jews from the admiflion of the Gentiles to the 
privileges of the gofpel, the high opinion which they enter¬ 
tained of their own worth and fuperiority to all other nati¬ 
ons, and the flrong perfuafion which they had that a dridt 
obedience to their own law was fuificient to juflify them be¬ 
fore God, are facts univerfally known; but it was the pur¬ 
pofe of the apoftle to prove that all men flood in need of a 
Redeemer, that Jews as well as Gentiles had been under the 
dominion of fin, and that the one could not in that refpedt 
claim any fuperiority over the other. He begins his epiftle, 
therefore, with fhewing the extreme depravity of the Hea¬ 
then world ; and having made goqdthat point, he proceeds 
to prove by quotations from the book of Pfalms, Proverbs, 
and Ifaiah, that the Jews were in nowife better than they, 
that every mouth might be flopped, and all the world be : 
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come guilty, or infufficient for their own juftification before Fall of A- 
G°d. _ _ j ts 

The next proof brought by the Calvinifts in fupport of s _ 
their opinion, that all men derive guilt from Adam by or- 
dinary generation, is that text in which St Paul fays that 
the Ephefians were by nature children of wrath even as 
others.” To this their opponents reply, that the dodlrine 
of original fin is in this verfe, as in the lad quoted, counte¬ 
nanced only by our tranflatior., and net by the original 
Greek as underftood by the ancient fathers of the Chriitian 
church, who were greater mafters of that language than we. 

The words are ttm Twvu qcau opyxc ; in which it is ob¬ 
vious, that Tims, though in its original fenfe it fignifies the 
genuine children of parents by natural generation, cannot 
be fo underftood here ; becaufe no man was ever begotten 
by, or born of, the abftradt notion wrath. It muft there¬ 
fore be ufed figuratively ; and in other places of Scripture it 
often denotes a clofe relation to any perfon or thing. Thus 
we read of the children of God, of the kingdom, the refur- 
reSion, wifdom, light, obedience, and pease ; whence it is con¬ 
cluded, that by the children of wrath are meant thofe who 
are liable to punifhment or rejedlion. And becaufe there 
were in thofe days fome children, in a lower and lefs pro¬ 
per fenfe, by adoption, and others, in a higher and more 
proper fenfe, by natural generation , of whom the relation 
of the latter to their parents was much clofer than that 
of the former ; the apoftle tells the Ephefians, that they 
were by nature children of wrath, to convince them that 
they were really liable to it by the ftridleft and clofeft rela¬ 
tion poffible. That the word qom here is of the fame im¬ 
port with really or truly, and that it does not fignify what 
we mean by nature in the proper fenfe of that word, the 
ancient fathers are generally agreed*; and that the mo-* SEeI! ■’ r ' 
dern Greeks, who ftill fpeak a dialed of the noble lan- 
guage of their anceftors, underftand the word in the fame t h e Text,° 
fenfe, is apparent from their verfion of the text before us. and Suidas 
In the moft corred and elegant edition of the New Tefta- on the word 
ment in their vernacular tongue, the words under confidera- 
tion are thus rendered ; xai tfumnH muuaS-us rwa epyxc xai 
o/ xo/ttoi, where it is impofiible that <pusnna can fignify natural, 
otherwife the apoftle will be made to fay, not that we are 
by the nature derived from Adam liable to wrath, but that 
we were naturally begotten by wrath in the abftrad ! For 
taking the word <fmru in the fenfe of really or truly, both 
the ancient and modern Greeks appear indeed to have 
the authority of St Paul himfelf; who, writing to Timothy, 
calls him yrmnov tihvov “ his true or genuine foilnot to 
fignify that he was the child of the apoftle by natural .■•ene- 
ration, but that he was clofely related to him in the faith 
to which St Paul had converted him. That the words 
Tsxva <fu<rei opyxc can fignify nothing but truly ox really rela¬ 
tions to wrath, is ftill farther evident from the ground af- 
figned of that relation. It is not the fin of Ad.im, or the 
impurity of natural generation, “ but the trefpiuTes and fins 
in which the Ephefians in time paft walked, according to 
the courfe of the world, according to the prince of the 
power of the air,” the fpirit that at the time of the apoltle’s 
writing “ worked in the children of difobedience.” Surely 
no man can fuppofe that the Ephefians at any paft time 
walked in Adam’s trefpafs and fin, or that the prince of 
the power of the air tempted them to eat the forbidden 
fruit. 

Having thus commented on the principal texts which are 
cited from the New Teftament to prove the dodtrine of 
original fin, the Arminians treat thofe which arc quoted 
from the OldITefiament, in fupport of the fame dodlrine, 
with much lefs ceremony. Thus, when Job lays, “ who 

can 
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Full of can bring a clean thing out of an unclean ? Not one,” he 
Adam and i'pea.kifay they, not of the pravity of our nature, but 
ltS ( ■ten -“s ' ts and weaknefs, of the lhortnefs and mifiry of 

G'L'xl human life. The fentence is proverbial; and as it isufed 
only to fignify, that nothing can be more perfect than its 
oiigina), it mult, whenever it occurs, be underflood accord¬ 
ing to the fubjeft to which if is applied. That in the place 
under corn',deration it refers to our mortality, they think 
* Scripture p} a j n from the context; and Dr Taylor adds*, with fome 
Doftrine, plaufibility, that if the words refer to the guilt which we 
P au u - are fupp 0 f e j to derive from Adam, they will prove too 

much to ferve the common fcheme of original fin. They 
will prove that our natural and inherent pravity, fo far 
from rendering us fit fubjefts of wrath, may be urged 
as a reafon why God fliould not even bring us into judg¬ 
ment ; for the patriarch’s whole expoiluiation runs thus, 
“ Dolt thou open thine eyes upon fuch a one, and bringeft 
me into judgment with thee ? Who can bring a clean thing 
• out of an unclean?” v 

The other text quoted from the fame book, they think 
{till lefs to the purpofe ; for Eliphaz is evidently contrafting 
the creature with the Creator ; in comparifon with whom, 
he might well fay, without alluding to original guilt, what 
is man that he (hould be clean ? and he who is born of 
a woman that he fhould be righteous ? Behold he put- 
teth no truft in his faints; yea the heavens are not clean 
in his fight. How much more abominable and filthy is 
man, who drinketh iniquity like water ?” He does not fay, 
who derives by birth an iniquitous nature ; for he knew 
well, that as we are born, we are the pure workmanfhip of 
God, “ whofe hands have fafliioned and formed every one of 
us but “ who drinketh iniquity like water,” who maketh 
himfelf iniquitous by running headlong into every vicious 
praftice. 

Of the text quoted from the fifty-firft Pfalm in fupport 
A Ubi Su- °f the doftrine of original fin, Dr Taylor laboursf, by a 
pra. long and ingenious criticifm, to prove that our tranflators 

have miftaken the fenfe. The word which they have renw 
dered Jhapen , he (hews to be ufed once by Ifaiah, and twice 
in the book of Proverbs, to fignify brought forth ; and that 
which is rendered conceived me, is never, he fays, employed 
in fcripture, to denote human conception. In this laft re¬ 
mark, however, he is conti-adifted by a great authority, no 
jSee his lefs indeed than that of Mr Parkhurft|, who fays, that 
Lexicon on toe LXX conftantly render it by xira-xu or i-yxia-aaa, and 
the word ^h e Vulgate generally by concipio . Without taking upon us 
C2rv to decide between thefe two eminent Hebrew fcholars, we 
II Gen xxx. (hall only obferve, that upon one occafion || it certainly de- 
38, 39, 40* notes ideas much groffer than thofe which the Pfalmift muft 
compared have had of his mother’s conception ; and that there, at 
with xxxi. leaftj Dr Taylor properly tranlhttes it incalefcebant , adding, 
I0 - « de hoc vero incalefcendi genere loqui Davidem nemo fa- 

nus exiftimare poteft. Matrem enim incaluiffe, aut ipfum 
calefecifce eo modo quo jncalefcerent Jacobi pecudes Regem 
dicere, prorfus indecorum et abfurdum.” He contends, 
however, that the original force of the word is to be hot , 
and that it is applied to conception, to refentment, to ’warmth 
by which the body is nourifhed, to idolaters in love with 
idols, and to the heat of metals. The heat of idolaters, 
of refentment, and of metals, are evidently foreign to the 
Pfalmift’s purpofe ; and the idea conveyed by the word 
incalefcere being fet afide for the reafons already affigned, 
there remains only the warmth by which the body is nou- 
ri(hed, and of that warmth our author is confident that 
David fpoke. 

If this criticifm be admitted, the whole verfe will then 
ran thus; “ Behold I was born in iniquity, and in fin did my 
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mother nurfe me which hath no reference to the original F al1 of 
formation of his conftitutfon, but is a periphrafis of his 
being a /inner from the womb, and means nothing more auences 
than that he was a greatfnner, or had contrafted early habit's L*—v~w 
of fin. He no more deiigned to fignify in this verfe, that 
by ordinary generation he had a nature conveyed to him 
which was “ utterly indifpofed, difabled, and oppofite to 
all that is fpiritualiy good, and wholly and continually . j v - ; 
inclined to evil,” than he meant in another £ to fignify 3> 
ftriftly and properly that the wicked are eftranged from 
the womb, and tell lies as foon as they are born j” or 
than Job meant to fignify [j, that from the moment he ^ xxxi * 
came from his mother’s womb he had been a guide to the 1 
widow and a fuccour to the fatherlefs. All thefe are hy¬ 
perbolical forms of exprefiion ; which, though they appear 
drained, and perhaps extravagant, to the phlegmatic inha¬ 
bitants of Europe, are perfeftly fuited to the warm imagi¬ 
nations of the orientals, and to the genius of eaftern lan¬ 
guages. They mean not that Job was born with habits of 
virtue, that the wicked aftually walked, and fpoke, and fpoke 
lies from the inftant of their birth, or that the Pfalmift was 
really Jhapen in fin, and conceived in iniquity. This laft fen¬ 
tence, if interpreted literally, would indeed be grofsly im¬ 
pious: it would make theinfpired penman throw the whole 
load of his iniquity and fin from off himfelf upon him who 
(haped and upon her who conceived him ; even upon that 
God u whofe hands had made him and fafliioned him, and 
whom he declares that he will praife for having made him 
fearfully and wonderfully,” and upon that parent who con¬ 
ceived him with forrow, and brought him forth with pain, and 
to whom the divine law commanded him to render honour . 
and gratitude. “ But if, after all (fays Dr Taylor*), you Do ^f^ re 
will adhere to the literal fenfe of the text for the common part ;i ’ 
doftrine of original fin, (hew me any good reafon why you 
'Ought not to admit the literal fenfe of the text, this is my j 
body for tranfubjlantiation ? If you fay, it is abfurd to fuppofe 
that Chrift fpeaks of his real natural body; I fay, it is like- 
wife abfurd to fuppofe that the Pfalmift fpeaks of his being 
really and properly fhapen in iniquity, and conceived in fin. 

If you fay, that the fenfe of the words this is my body may 
be clearly explained by other texts of fcripture where fire 
like forms of fpeech are ufed ; I fay, and have (hewn, that 
the Pfalmift’s fenfe may as clearly and evidently be mads 
out by parallel texts, where you have the like kind of ex- 
predion. ?If you fay that tranfubftantiation is attended with 
confequences hurtful to piety, I fay that the common doc¬ 
trine of original fin is attended with confequences equally 
hurtful; for it is a principle apparently leading to all man¬ 
ner of iniquity to believe that fin is natural to us, that it is 
interwoven and ingrafted into our very conftitution from 
our conception and formation in the womb.” 125 

The Arminians having thus, as they think, proved that 
the pofterity of Adam are not in any fenfe rendered guilty -L th^for- 
by his fm, contend, that the death threatened againft his eat- bidden 
ing of the forbidden fruit, and which, in confequence of fruit, ac- 
his tranfgreflion, came upon all men, can mean nothing cording to 
more than the lofs of that vital principle which he received the Armi- 
when God breathed into his noftrils the breath of life, and nians ' 
he became a living foul. Every thing beyond this is pure 
conjefture, which has no foundation in the feriptures of 
truth, and is direftly contrary to all the notions of right 
and wrong which we have been able to acquire from the 
ftudy of thofe very feriptures. It is not conceivable from 
any thing in thehiftory, that Adam could underftand it of 
the lofs of any other life than that which he had lately 
received, for no other life is fpoken of to which the threat¬ 
ened death can be oppofed ; and in fudi circumftanccs it was 

ftrange 



Tart II. 


T FI E O L O G Y. 


455 


Fall of A- 
dam, and 
its confe- 
qnences. 


126 

Some of 
them admit 
the depra¬ 
vity of hu¬ 
man na¬ 
ture. 


! joh xiv. 
4 . John iii, 

. Rom. iii. 

Gen. vi. 

. Jer. xvii 
. Mat. xv. 
*9 

137 

Andillu- 
ftrate it 
upon prin¬ 
ciples of na¬ 
tural know¬ 
ledge. 

•f Delany’s 
Revelation 
examined 
with can¬ 
dour, Dif¬ 
fers I. and 
1 - 


ftrange indeed, if by the word death he underftood either 
eternal life in mifery, or a neceffity of continuing in lin. 
The fenfe therefore of the threatening, fay they, is this ; 
“ I have formed thee of the dull of the ground, and breathed 
into thy noflrils the breath of life ; and thus thou art be¬ 
come a living foul. But if thou eateft of the fruit of the 
tree of knowledge of good and evil, thou (halt ceafe to be 
a living foul ; for J will take from thee the breath of 
life, and thou Ihalt return to the dull of which thou waft 
formed.” 

Thus far the Arminians of the prefent day (q_) are agreed 
in oppofing the dodtrine of the rigid Calvinifts, and in 
ftating their own notions of the confequences of Adam’s 
fall ; but from that event their adverfaries deduce one con- 
fequence, which fome of them admit and others deny. It 
is faid, that though we cannot poffibly be partakers in 
Adam’s guilt, we yet derive from him a moral taint and 
infedlion, by which we have a natural propenfity to fin ; 
that having loft the image of God, in which he was created, 
Adam begat fons in his own image ; and in one word, that 
the fenfual appetites of human nature were inflamed, and 
its moral and intellectual powers greatly weakened by the 
eating of the forbidden fruit. The heathens themfelves ac¬ 
knowledged and lamented this depravity, though they were 
ignorant of the fource from which it fprung. The fcrip- 
tures affert it, affirming that no man can be born pure and 
clean ; that whatever is born of the flefii, or comes into the 
world by ordinary generation, is flefh, carnal and corrupt; 
that the imagination of the thoughts of man’s heart is only 
evil continually ; that the heart is deceitful above all things 
and defperately wicked ; and that out of it proceeds all that 
is vile and finful j|. 

This depravity of human nature, thus clearly deducible 
from fcripture, and confirmed by the teftimony of ages, an 
ingenious writer of the moderate Arminian fchool under¬ 
takes to illuftrate upon the principles of natural knowledge. 
“ We know (fays he f), that there are feveral fruits in 
feveral parts of the world of fo noxious a nature as to 
deftroy the beft human conftitution upon earth. We 
alfo know that there are fome fruits in the world which 
inflame the blood into fevers and frenzies ; and we are 
told that the Indians are acquainted with a certain 
juice, which immediately turns the perfon who drinks it 
into an idiot, leaving him at the fame time in the enjoyment 
of his health and all the powers of this body. Now I afk, 
Whether it is not poffible, nay whether it is not rational, to 
believe, that the fame fruit, which, in the prefent infirmity 
of nature, would utterly deftroy the human conftitution, 
might, in itshigheft perfedtion, at leaft difturb, impair, and 
difeafe it ? and whether the fame fruit, which would now in¬ 


flame any man living into a fever or a frenzy, might not in- fJI of A- 
flame Adam into a turbulence and irregularity of paffion , Jam - and 
and appetite ? and whether the fame fluids, which inflame 
the blood into irregularity of paffion and appetite, may nbt 4 
naturally produce infeftion and impair the conftitution ? 

That the forbidden fruit had the effefl to produce irregula¬ 
rity of appetite, appears as from other proofs, fo I think 
fully and clearly from the covering which Adam and Eve 
made ufe of foon after their offence ; for there is no imagin¬ 
able reafon for that covering but one, and that one fufficient- 
ly demonftrates, that irregularity and violence of appetite, in¬ 
dependent of the dominion of reafon, was the effedt of their 
offence. But the fruit which inflamed the fenfual appetite 
might likewife debafe their rational powers ; for 1 alk, 
whether the fame juice, which now affedls the brain of an 
ordinary man fo as to make him an idiot, might not affedt 
the brain of Adam fo as to bring his underftanding down 
to the prefent ftandard of ordinary men? And if this be 
poffible, and not abfard to befuppofed, it is evident that the 
fubfequent ignorance and corruption of human nature may 
be clearly accounted for upon thefe fuppofitions ; nay, I had 
almoft faid upon any one of them. For it is univerfally 
known, that the infedtions and infirmities of the father affedt 
the children yet in his loins ; and if the mother be equally 
infedted, mull, unlefs removed by proper remedies, affedt 
their pofterity to the end of the world, or at lead till therace 
become extindt. Therefore why all mankind might not by 
their firft father’s fin be reduced to the fame condition of 
infirmity and corruption with bimfelf, efpecially when the 
mother was equally infirm and infedted, I believe no man 
anyway flcilled in the knowledge of nature will fo much as 
pretend to fay.” 

This account of the corruption of human nature feems to 
be generally adopted by moderate divines, as well among the 
Calvinifts as among the Arminians ; but by the high-fliers 
in both fchools it is rejedted, upon different principles in¬ 
deed, with great indignation. The zealous Calvinift con¬ 
tends, that this hereditary corruption is not to be accounted 
for or attempted to be explained by any principle of phy- 
fical fcience, fince it is part of that punilhment which was 
inflidted on the race for their original fin. If we were not 
partakers of Adam’s guilt, fay they, we fhould not have 
been partakers of his corruption. The one is previous to 
the other, and the foundation of it. The depravity of hu¬ 
man nature is a punilhment for fin ; and fo it was threaten¬ 
ed to Adam, and came upon him as fuch,. and fo to all his 
pofterity, by the ordination and appointment of God; for 
which there can be no other foundation but the imputation 
of Adam’s difobedience to them, nor can any thing elfe 
vindicate the righteoufnefs of God. For if the law of na¬ 
ture 


(qJ We fay the Arminians ofth t prefent day ; becaufe in the beginning of this century many of them having imbibed 
the fcholaftic notion of the natural and ejfential immortality of the foul, feem to have been at a lofs to conceive how it 
was to have been difpofed of, had there been no redemption from Adam’s curfe. They were perfuaded, that for bis 
fin the fouls of his pofterity did not deferve eternal punilhment ; and as eternal life is every where in the New Teftament 
reprefented as the gift of God through jefus Chrift, they thus expreffed themfelves concerning the death incurred by 
the fall of Adam. “ It is well to be obferved, that the death wherewith God threatened man as his puniftiment if he 
broke the covenant, is notin reafon to be underftood of eternal death, any farther than as by eternal death may be figni- 
fied only the eternal feparal'ton of the foul from the body, and alfo the eternal exclufim of the foul from God, or heavenly 
tlifi .” That the death threatened implied the annihilation of the foul, feems never to have occurred to them, though 
the apoftle exprefsly fays, that if there be no refurrediion, “ then they who are fallen afleepin Chrift are periftied, a-rrux ovt» 
“ are loft.” They fuppofed that the fin of Adam would have feparated the foul from the body, and excluded the former 
both from heaven and from hell; but what would have become of it in that ftate of exclufion, both from future hap- 
pinefs and future mifery, we do not remember at prefent that any one of them has hazarded a conjedture. See Dr 
Well’s Help for the Right Underfunding rf tie Several Divine Laws and Covenant:; and bifinop Bull’s Harmonica Hpf- 
tohea, with its feveral defences. 
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2 A-i of A- ture was fufficlent, why (hould this original taint infedt men 
dam, and ra ther than the fins of their immediate parents J?” 

'quences" The more violent Arminians, Qn the other hand, deny that 
vJi'-v-'O we inherit any moral taint whatever from Adam, or that 
t Gill’s Bo- the rational powers of our minds are naturally weaker than 
mt "ST his were> ° f th:lt wonderful degree of perfection which is 
"■ ty c ’ h °° c ufually attributed to the fir ft. pair, they find no evidence 
11. and 13. In fcripture. All that we learn of them, fay they, is, that 
n8 they fell from a ftate of exquifite happinefs by yielding to a 
Whilfto- temptation lefs powerful by far than fome others which 
many of their degenerate fons have fuccefsfully refilled. 
“ I leave you to judge (fays Dr Taylor J.), whether Jofeph, 
Scripture when he refilled the felicitations of his miftrefs, and Mofes 
.Podtrine, when he refufed to be called the fen of Pharaoh’s daughter, 
Ac. choofing rather to fuffer affli&ion with the people of God 

than to enjoy the pleafures of fin for a feafon, efteeming the 
reproach of true religion greater riches than the treafures of 
Egypt, did not exhibit proofs of regularity of paflions and 
appetites equal at leaft to what Adam difplayed in the gar¬ 
den of Eden. When the three young men mentioned in 
the book of Daniel fubmitted to be burnt alive in a fiery 
furnace rather than worlhip Nebuchadnezzar’s golden 
image; when Daniel himfelf refolved, rather than conceal 
the worlhip of God for one month only for his life, to be 
torn in pieces by hungry lions ; and, to come nearer to our 
own times, when numbers of men and women, during the 
reign of Mary Queen of England, chofe rather to be burnt 
at a Hake than renounce the reformed religion and embrace 
the errors of popery—furely all thefe perfens exhibited a 
virtue, a faith in God, and a Heady adherence to what they 
believed to be the truth, far fuperior to what Adam difplayed, 
when his wife gave him of the forbidden fruit, and he did eat.” 
If it be faid that thefe perfens were fupported under their 
trials by the grace of God llrengthening them, the fame will 
be faid of Adam. He was undoubtedly fupplied with every 
aid from the fpirit of grace which was necelfary to enable 
him to fulfilhis duty ; for being defigned for more than mere 
animal life, even for the refined enjoyments of heaven, there 
is every reafon to believe, as we have already obferved, that 
he was put under the guidance of the Holy Ghoft, to train 
him for that fupernatural ftate of felicity. Thefe communica¬ 
tions of the fpirit would of courfe be withdrawn when he 
forfeited his right to thofe privileges, on account of which 
they were originally vouchfafed to him ; but that any po- 
fitive malignity or taint was infufed into his nature, that his 
mere rational powers were weakened, or his appetites in¬ 
flamed by the forbidden fruit, there is no evidence to be 
found in fcripture, or in the known conftitution of things. 
The attributing of this fuppofed hereditary taint to the 
noxious qualities of the forbidden fruit, is a whimfical hypo- 
thefis, which receives no countenance from any well authen- 
119 ticated fadt in natural hiftory. After the numberlefs falfe- 
Anddeem hoods that have been told of the poifon tree of Java (fee Poi- 
the phyfical &QN ^ree), fomething more would be requifite than the 
onf whim c ° minon evidence of a lying voyager to give credit to the 
lical qualities of the Indian tree, of which the fruit inftantly turns 
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the wifeft man into an idiot : and yet for this Angular (lory 
our ingenious author vouclifafes not even that evidence, 
flight as it generally is. The inference drawn from the 
covering ufed by our firft parents is contradidled by every 
thing that we know of human nature ;forfurely no man, infla¬ 
med to the utmoft with the fireof animal lo.ve, ever turned his 
eyes from a naked beauty ready and eager to receive him to 
her embrace. Yet this, it feems, was the behaviour of Adam 
and Eve in fucha ftate ! According to our author, the juice 
of the forbidden fruit had rendered their carnal appetites 
violent and independent of reafon ; according to thefcripture, 
they were both naked ; and as they were hufband and wife, 
there was no law prohibiting them from gratifying thefe 
inflamed appetites. In fuch circumftances, how did they 
condufl themfelves ? One would naturally imagine that they 
immediately retired to fome fhady grove, and pleafed them¬ 
felves in all the foft dalliancies of wedded love. Their con- 
dudt, however, was very different. We are told, that “ they 
fewed fig-leaves together, and made themfelves aprons to 
cover their nakednefs And this tranfadfion is brought 
as a proof of the impetuofity of their carnal appetites (rJ. 
The truth is, that the carnal appetite appears not to be 
naturally more violent than is neceflary to anfwer the end 
for which it was implanted in the human conftitution. 
Among favages the defires of animal love are generally 
very moderate ; and even in fociety they have not often, 
unlefs inflamed by the luxurious arts of civil life, great¬ 
er ftrength than is requifite to make mankind attend to the 
continuation of their fpecies. In the decline of empires 
highly polifhed, where the difference of rank and opulence is 
great, and where every man is ambitious of emulating the 
expence of his immediate fuperiors, early marriages are pre¬ 
vented by the inability of molt people to provide for a fami¬ 
ly in a way fuitable to what each is pleafed to confider as 
his proper ftation ; and in that ftate of things the violence of 
apimal love will indeed frequently produce great irregulari¬ 
ties. But for that ftate of things, as it was not intended 
by the Author of nature, it is perhaps unreafonable to fup- 
pofe that provifion fhould be made ; and yet we believe it 
will.be found, upon due confideration, that if the defires of 
animal love were lefs violent than they are, the general con- 
fequences would be more pernicious to fociety than all the 
irregularities and vices which thefe defires now accidentally 
produce; for there would then be no intercourfe between 
the fexes whatever except in the very higheft ftations of life. 
That our conftitution is attended with many fenfual appe¬ 
tites and paflions, which, if fuffered to grow exceflive or irre¬ 
gular, become finful, is true ; and that there is great 
danger of their becoming exceflive and irregular in a world 
fo full of temptation as ours is, is alfo true ; but there is no 
evidence that all this is the confequence of Adam’s fall, and 
far lefs that it amounts to a naturalpropenjity to fin. “ For 
I prefume (fays Dr Taylor, that by a natural propenfity is 
meant a neceflary inclination to fin, or that we are necef- 
farily finful from the original bent and bias of our natural 
powers. But this muft be falfe ; for then we Ihould not 

be 


Fall of A 
dam, and 
its confe- 
quences. 


130 

Maintain¬ 
ing that we 
have no na¬ 
tural pro¬ 
penfity to 
fin. 


(r) We have never met with a fatisfadlory reafon for the expedient of thefe fig-leave-coverings. To us the following 
has fometimes occurred as an account of the matter, at lead more plaufible than that which has been affigned by Dr De- 
lany. Perfens under the agonies ofremorfe, or with the profpeft of immediate death before them, have no relifhforthe 
pleafures of love ; and as our firft parents, upon eating the forbidden fruit, muft have been in the one or other of thefe 
iituations, they might think of fewing fig-leaves together, and making themfelves aprons, as a mean of fubduing an appetite, 
of which, at that inftant, they muft have abhorred the gratification. If they had any hope of a reprieve from death, and 
yet knew all the confequences of their fin, their mod ardent wilh would be to have no children ; and not being acquaint¬ 
ed as we are with the effedts of drefs, they would naturally imagine that their propofed coverings would diminiih the force 
of the fexual appetite. 
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be llnful at all, becaufe that which is neceiTary, or which we 
cannot help, is not lin. That we are weak and liable to 
temptation, is the will of God holy and good, and for glori¬ 
ous purpofes to ourfelves; but if we are wicked, it mull 
be through our own fault, and cannot proceed from any 
ccnfttaint, or neceflity, or taint in our conftitution.” 

Thus have we given as full and comprehenfive a view as 
our limits will permitof the different opinions of theCalvinifts 
and Arminians refpefting the confequences of Adam’s fall. 
If we have dwelt longer upon the fcheme of the latter than 
of the former, it is becaufe every Arminian argument is built 
upon criticifm, and appeals to the original text; whilft the 
Calvinifts reft their faith upon the plain words of fcripture 
as read in our tranflation. If we might hazard our own 
opinion, we fhould fay that the truth lies between them, 
and that it has been found by the moderate men of both 
parties, who, while they make ufe of different language, feem 
to us to have the fame fentisnents. That all mankind really 
finned in Adam, and are on that account liable to moll 
grievous torments in foul and body, without intermiftion, 
in hell fire for ever, is a doftrine which cannot be reconciled 
to our natural notions of God. On the other hand, if hu¬ 
man nature was not fomehow debafed by the fall of our 
firft parents, it is not eafy to account for the numberlefs 
phrafes in fcripture which certainly feem to fpeak that 
language, or for the very general opinion of the Pagan 
philofophers and poets refpe&ing the golden age and the 
degeneracy of man. Cicero, in a quotation preferved by 
St Auguftine from a work that is now loft, has thefe re¬ 
markable words, “ Homo non ut a matre fed ut a noverca 
natura editus eft in vitam corpore nudo, et fragili, et in- 
firrr.o : animo autem anxio ad moleftias, humili ad timores, 
molii ad labores, prono ad libidines; in quo tamen inejl tanquam 
obrutus quidam divinus ignis ingenu et mentis f.” Nor do we 
readily perceive what lhould induce the more zealous Armi¬ 
nians to oppofe fo vehemently this general opinion of the 
corruption of human nature. Their defire to vindicate 
the juftice and goodnefs of God does them honour ; but 
the do&rine of inherent corruption militates not againft 
thefe attributes; for what we have loft; in the firft Adam 
has been amply fupplied to us in the fecond ; and we know 
from the higheft authority that the duties required of us 
are in proportion to our ability, fince we are told, that 
“ unto whomfoever much is given, of him lhall much be 
required.” 


Sect. IV. Vi eve of Theology from the fall of Adam to 
the coming of Chrifl • 

We have dwelt long on the original ftate of man, his in- 
trodudfion into the terreftrial paradife, the privileges to 
which he was there admitted, his forfeiture of thofe privi¬ 
leges, and the ftate to which he was reduced by tranfgreff- 
ing the law of his Maker ; but the importance of thefe 
events renders them worthy of all the attention that we 
have paid to them. They paved the way for the coming 
of Chrift and the preaching of the gofpel; and unlefs we 
thoroughly underftand the origin of the gofpel, we cannot 
have an adequate conception of its defign. By contrafting 
the firft with the fecond Adam, St. Paul gives us clearly to 
underftand, that one purpofe for which Chrift came into the 
world and fufFered death upon the croi's, was to reftore to 
mankind that life which they had loft by the fall of their ori¬ 
ginal progenitor. The preaching of the-gofpel therefore 
commenced with the firft; hint of fuch a reftoration ; and 
the prcmife given to Adam and Eve, that “ the feed of the 
woman lhould bruife the head of the ferpent, was as truly 
evangelical as thefe words of the apoftle, by which we are 
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taught, that “ this is a faithful faying and worthy of all ,zc Theology 
ceptation, that Chrift Jefus came into the world to five iin- 
ners The former text taken by itfelf is indeed obfcure, ^ 
and the latter is explicit; but both belong to the lame t fj e ccaiii.g- 
fyifem, for the fcriptures contain but two covenants or of Chrift. 
difpenfations of God to man, in which the whole race is in- 
eluded. 

Chriftianity therefore is indeed very near as old as the m2 
creation ; but its principles were at firft; obfeurely revealed Chnlhani- 
and afterwards gradually developed under different forms as *T in-'y be 
mankind became able to receive them, (fee Prophecy, n° t0 ma 
5, occ.). All that appears to Lave been at nrlt revealed to ce d w ;th 
Adam and Eve was, that by fome means or other one of the fall, 
their pofterity lhould in time redeem the whole race from 
the curfe of the fall; or if they had a diftinft view of the 
means by which that redemption was to be wrought, it was 
probably communicated to them at the inftitutiou of facri- 
hces, (fee Sacrifice ). This promile of a future deliverer 
fervedto comfort them under then heavy fentence ; and the 
inftitution of facrifices, whilft it imprelfed upon their minds 
lively ideas of the punifhment due to their tranfgreflion, was 
admirably calculated to prepare both them and their pofte¬ 
rity for the great atonement which, in due time, was to take 
away the fins of the world. 

Our firft parents, after their fall, were fo far from being Revelation 
left to fabricate a mode of worfhip for themfelves by thofe frequent in 
innate powers of the human mind of which we daily hear the early 
fo much and feel fo little, that God was gracioufly pleafed 
to manifeft himfelf to their fenfes, and vifibly to conduct "° r ’ 
them by the angel of his prefence in all the rites and duties 
ol religion. This is evident from the different difeourfes 
which he held with Cain, as well as from the complaint of 
that murderer of being hid from his face, and from its being 
laid, that “ he went out from the prefence of the Lord and 
dwelt on the eaft; ol Eden.” Nor does it appear that God 
wholly withdrew his vifible prefence, and left mankind to 
their own inventions, till their wickednefs became fo very 
great that his fpirit could no longer ftrive with them. The 
infant ftate of the world flood in conftant need of his fuper- 
natural guidance and protection. The early inhabitants 
of this globe cannot be fuppofed to have been able, with 
Moles *, to look up to him who is iuvifible, and perform a * Hub, il. 
worfhip purely rational and fpiritual. They were all tillers *3. 
of the ground, or keepers of cattle ; employed in cultivating 
and replenifhing this new world; and, through the curfe 
brought upon it by their forefather, forced, with him, to 
eat their bread “ in the fweat of their brow.” Man in 
fuch circumftances could have little leifure for fpeculation ; 
nor has mere fpeculation, unlefs furnilhed with principles 
from another fource, ever generated in the human mind 
adequate notions of God’s nature or providence, or of the 
means by which he can be acceptably worfhipped. Fre¬ 
quent manifeftations, therefore, of his prefence would be 
neceiTary to. keep up a tolerable fenfe of religion among 
them, and fecure obedience to the divine inftitutions ; and 
that the Almighty did not exhibit fuch manifeftations, can¬ 
not be inferred from the fi'ence of that very Ihort hiftory 
which we have ol thofe eaiiy ages. Adam himfelf conti¬ 
nued 930 years a living monument of the juftice and mercy 
of God ; of his extreme hatred and abhorrence of fin, as well 
as of his love and long-fuffering towards the finner. He 
was very fenfible how fin had entered into the world, and he 
could not but apprife his children of its author. He would 
at the fame time inform them of the unity of God, and 
his dominion over the evil one ; of the means by which he 
hadappointed himfelf to be worfhipped ; and of his promife 
of future deliverance from the curfe of the fall. Such in¬ 
formation would produce a tolerable idea of the Divine Be- 
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ing, and afford fufficient motives to obey his will. The 
effects of it accordingly were apparent in the righteous 
family of Seth, who foon diftinguilhed themfelves from the 
the coming pofterityof Cain, and for their eminent piety were honour- 
of Chrift. ed with the appellation of the fons of God. Of this family 
fprang a perfon fo remarkable for virtue and devotion, as to 
be exempted from Adam’s fentence and the common lot of 
his fons ; for after he had walked with God 300 years, 
and prophecied to his brethren, he was tranflated that he 
fhould not fee death. Of this miraculous event there can 
be no doubt but that his contemporaries had fome vifible de- 
monftration ; and as the fate of Abel was an argument to 
their reafon, fo the tranflation of Enoch was a proof to their 
fenfes of another ftateof life after the prefent. To Adam 
himfelf, if he was then alive (s), it muft have been a lively 
and affeAing inftance of what he might have enjoyed, had 
he kept his innocence ; it mull have been a comfortable 
earned of the promifed viAory overthe evil one ; and have 
confirmed his hope, that when the head of the ferpent 
fiiould be completely bruifed, he and his pollerity would be 
reftored to the favour of/their Maker, and behold his pre¬ 
fence in blifs and immortality. 

Notwithftanding this watchful care of God over his fal- 
P r ° ba * len creature man, vice, and probably idolatry, fpread through 
fo L\r y ^ ie wor ld with a rapid pace. The family of Seth married 
into that of Cain, and adopted the manners of their new 
relations. Rapine and violence, unbounded lull and im¬ 
purity of every kind, prevailed univerfally; and when thofe 
giants in wickednefs had filled the earth with tyranny, in¬ 
justice, and oppreffion ; when the whole race was become 
entirely carnal—God, after raifing up another prophet to 
give them frequent warnings of their fate for the fpace of 
120 years, was at length obliged, in mercy to themfelves as 
well as to the fucceeding generations of men, to cut them 
off by a general deluge. See Deluge. 

Thus did God, by the fpirit of prophecy, which is by 
fome fuppofed to have been hereditary in the heads of fami¬ 
lies ; by frequent manifeftations of his own prefence; and 
by uninterrupted tradition—make ample provifion for the 
inftruAion and improvement of the world for the firft 1600 
years. After the deluge he was pleated to converfe again 
with Noah, and make in his perfon a new and extenfive co¬ 
venant with mankind, (fee Prophecy, n° it.). Of his 
power, juftice, and goodnefs ; of his fupreme dominion over 
the earth and the heavens ; of his abhorrence of fin, and 
his determination not to let it go unpuniftied—-that patriarch 
and his family had been moil awfully convinced ; nor could 
they or their children, for fome time, want any other argu¬ 
ment to enforce obedience, fear, and worfiiip. The fons of 
Noah were an 100 years old when the deluge overwhelm¬ 
ed the earth. They had long converted with their anceftors 
of the old world, had frequented the religious affemblies, 
obferved every Sabbath day, and been inftruAed by thofe 
who had teen Adam. It is therefore impoffible that they 
could be ignorant of the creation of the world, of the fall 
of man, or of the promite of future deliverance from the 
confequences of that fall; or that they could offer their 
Sacrifices, and perform the other rites of the inftituted 
v.orfhip, without looking forward with the eye of faith to 
that deliverance teen, perhaps obfcurely, through their typi¬ 
cal oblations. 

In this flare of things, with the awful remembrance of 
the deluge continually prefent to their minds, religion might 
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for fome time be fafely propagated by tradition. But when Theology 
by degrees mankind corrupted that tradition in its mod ef- fr011 > the 
fentiai parts ; when, inftead of the one Supreme God, they fal * of 
fet up feveral orders of inferior deities, and wo: {hipped all to 
the hoft of heaven ; when, at the fame time they were unit- uf chrift^ 
ing under one head, and forming a univerfal empire under ^ 
the patronage of the Sun their chief divinity (fee Babel)— Idol ^ 3 . 6 
God faw itneceffary to difperfe them into diitinA colonies, however 
by caufing fuch difcord among them as rendered it impof- thecaufe’of 
fible for any one fpecies of idolatry to be at once univerfal- the difper- 
ly eftablifhed. from 

After this difperfion, there is reafon to believe that par- Babel - 
ticular revelations were vouchfafed wherever men were difpo- 
fed to regard them. Peleg had his name prophetically gi¬ 
ven him from the difperfion which was to happen in his 
days; and not only his father Eber, but all the heads of fa¬ 
milies mentioned from Noah to Abraham, are with much 
plaufibility fuppofed to have had the fpirit of prophecy on 
many occafions. Noah was undoubtedly both prieft and 
prophet; and living till within two years of the birth of A- 
braham, or, according to others, till that patriarch was near 
60 years old, he would furely be able to keep up a toler¬ 
able tenfe of true religion among fuch of his defcendants as 
fojourned within the influence of his doArine and example. 

His religious fon Shem, who lived till after the birth of 
Ifaac, could not but preferve in tolerable purity the faith and 
worfiiip of the true God among fuch of his own defcendants 
as lived in his neighbourhood. 

But though the remains of true religion were thus pre- 
ferved among a few righteous men, idolatry, with its infe- 
parable attendants, unnatural lulls and cruel fuperftition (t), 
had in a fliort time prevailed fo far among the fons of 
Noah, that God, in his infinite wifdom, faw it expedient not 
only to Ihorten the lives of men, but alfo to withdraw his 
pretence from the generality, who had thus rendered them- 
felves unworthy of fuch communications; and to feleA a 
particular family in which his worfiiip might be preferved 
pure ami dll the various corruptions that were overfpread- 
ing the world. With this view Abraham was called ; and 137 
after many remarkable trials of his faith and conftancy, ad- The call of 
mitted to a particular intimacy and friendfhip with hisMaker. Abraham 
God entered into a peculiar covenant with him, engaging was 
to be his pretent guide, proteAor, and defender; to befjow 
all temporal bleffings upon him and his feed ; and to make 
fome of thofe teed the inftruments of conveying bleffings of 
a higher kind to all the nations of the earth. I3 g 

It was doubtlefs for his Angular piety that Abraham was To prevent 
fixed upon to be the parent of that people, who fhould pre- the univer- 
ferve the knowledge of the unity of God in the mi dll of an f al f P re . ad * 
idolatrous and polytheiftic world ; but we are not to ima- !" K of ldo * 
gine that it was for his fake only that all this was done, or latry ’ 
that his lefs worthy defcendants were by the equal Lord of 
all, treated with partial fondnefs for the virtues of their an- 
ceftor; it was for the benefit of mankind in general that 
he was called from his country, and from his father’s houfe, 
that he might preferve the doArine of the Divine unity in 
his own family, and be an inftrument in the hand of Provi¬ 
dence (and a fit one he was) to convey the fame faith to the 
nations around him. Accordingly, we find him diftinguiih- 
ed among the neighbouring princes, and kings reproved for 
his fake ; who being made acquainted with his prophetic cha- 
raAer, defire his interceffion with God. Hiftory tells us of 
his converfing on the fubjeft of religion with the moll learn¬ 
ed 


(s) According to the Samaritan chronology,he was alive ; according to the Hebrew, he had been dead 57 years. 

(t) See the effeAs of idolatry well defcribed in the Apocryphal book of Wifdom, chap. xi*. 
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Theology ed Egyptians, who appear to have derived from him or 
from the f 0 me of his defendants the rite of circuracifion, and to 
dam w^he ^ ave ^ een ^ or a while ftopt in their progrefs towards the 
coming of ^ a S e °f l ^ at - degrading idolatry which afterwards ren- 
Chrift. dered their national worfhip the opprobrium of the whole 
earth, (fee Polytheism, n° 28). We are informed 
that his name was had in the greateft veneration all over 
the Eaft; that the Magians, Sabians, Perfians, and Indians, 
all glory in him as the great reformer of their refpedtive re¬ 
ligions : and to us it appears extremely probable, that not 
only the Brachmans, but likewife the Hindoo god Brahma*, 
derive their names from the father of the faithful. As 
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fearchesand he was let into the various counfels of the Almighty, and 
Newt. taught to reafon and refled upon them ; as he was fully ap- 

Chron. prifed of the overthrow of Sodom and Gomorrah, with the 

particular circumftances of that miraculous event; and as 
he had frequent revelations of the promifed Redeemer, 
whofe day he longed earneftly to fee, and feeing it was 
glad—there can be no doubt but that he and his family 
took care to propagate thefe important do&rines in every 
nation which they vifited; for the only reafon which we 
can conceive for his being made to wander from place to 
place was, that different people might be induced to inquire 
after his profeflion, his religion, and his hopes. 

But though the Supreme Being was pleafed to manifeft 
himfelf in a more frequent and familiar manner to Abra¬ 
ham, he by no means left the reft of the world without fuf- 
ficient light. Lot profeffed the true religion in the midft 
of Sodom. In Canaan we meet with Melchizedeck, king and 
prieft of the moft high God, who bleffed Abraham, and to 
whom that patriarch himfelf did homage. Abimelech king 
Occafional of Gerar receiving an admonition from the Lord, immedi- 
revelations ately paid a due regard to it; and the fame fenfe of religion 
other ^ous an< ^ v * rtue defcended to his fon. Laban and Bethuel ac- 
tneiL P ° US k now l e( lg e d the Lord, and the former of them was even 
favoured with a vifion. In Arabia, we find Job and his 
three friends, all men of high rank, entering into the deepeft 
difquifltions in theology ; agreeing about the unity, omni¬ 
potence, and fpirituality of God; the juftice of his provi¬ 
dence, with other fundamental articles of true religion ; and 
mentioning divine infpiration or revelation as a thing not 
* Job iv. uncommon in their age and country* (u). Balaam ap- 
12, is, 1 f>, P ears to have been a true prophet; and as he was unque- 
17. vi. 10. ftionably a man of bad morals, the natural inference is, 
xxiii. 12. that the gift of prophecy was then, as afterwards, bellowed 
on individuals, not for their own fakes, but for the fake of 
the public ; and that, as in “ every nation, he who feareth 
God and worketh righteoufnefs is accepted of him fo in 
thofe early ages of the world, when mankind were but chil¬ 
dren in religious knowledge, they were ble/Ted with the 
light of divine revelation wherever they were difpofed to 
make a proper ufe of it. 

140 Very few, however, appear to have had this difpnfition ; 
A fecond and therefore God was pleafed to adopt Abraham and part 
purpofe for 0 f his pofterity as the race from which the great Redeemer 

brahamwas was t0 ^P r * n £> t0 tra ‘ n them up by degrees in fuitable no¬ 
tions of their Creator, and gradually to open up to them* 
as they were able to receive it, the nature of that difpenfa- 
tion under which “ all the nations of the earth were to be 
blefled in the patriarch’s feed, (fee Prophecy, n° 13). 
For this purpofe, he held frequent correfpondence with 
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them; and to ftrengthen and confirm their faith, to fix and Theoh^y 
preferve their dependence on the one God of heaven and 
earth, he daily gave them newpromifes, each moremagnm- d ‘ am ° w 
cent than that which preceded it. He blefled liaac, mira- coming; of 
culoufly increafed his fubftance, and foon made him the en- Chrid. 
vy of the neighboring princes. He foretold the condition '- 1 * 1 v 
of his two fons, renewed the promife made to Abraham, 
and blefled the adopted fon Jacob, with whom he cor.de- 
fcended to converfe as he had converfed with Abraham and 
Ifaac ; renewing to him the great promile ; bellowing upon 
him all kinds of riches; and imprefling fuch terror upon all 
the cities which were round about him as prevented them 
from hurting either him or his family. 

All this was indeed little enough to keep alive even in 
the mind of Jacob a tolerable fenfe of duty and dependence 
on his Creator. After the full vifion he is furprifed, ar.d 
hefitates, feeming inclined to make a kind of (lipulation with 
his Maker. ** If (fays he) God will be with me, and will 
keep me in this way that I go, and will give me bread to eat, 
and raiment to put on, fo that I come again to my father’s 
houfe in peace, then lhall the Lord be my God|[.” It ap- || Gen, 
pears not to have been till after many fuch revelations, blef- xxviii. 20, 
fmgs, and deliverances, and being reminded of the vow aI * 
which on this occafion he had vowed, that he fet himfelf in 
good earneft to reform the religion of his own family, and 
to drive out from it all ftrange gods*. So little able, in . Go:, 
that age, were the boafted powers of the human mind to xxxv. a. 
preferve in the world juft notions of the unity of the God¬ 
head, that we fee there was a neceffity for very frequent re¬ 
velations, to prevent even the bed men from running head¬ 
long into polytheifm and idolatry. 

Thus was God obliged to treat even with the patriarchs 
themfelves, by way of pofitivfe covenant and exprefs corn- 
pad ; to promife to be their God if they would be his peo¬ 
ple ; to give them a portion of temporal blefiings as intro¬ 
ductory to future and fpiritual ones ; and to engage them in 
his fervice by immediate rewards, till they could be led ou 
to higher views, and prepared by the bringing in of a better 
hope to worfhip him in fpiri.t and in truth. With regard 
to what may be called the theory of religion, mankind were 
yet fcarcely got out of their childhood; Some extraordinary 
perfons indeed occafionally appeared in different countries, 
fuch as Enoch, Noah, Abraham, and Job, with many others, 
who had a more enlarged profpedt of things, and entertain¬ 
ed more worthy fentiments of the divine difpenfations and 
of the ultimate end of man ; but thefe Were far fuperior to 
the times in which they lived, abd appear to have been pro¬ 
videntially raifed up to prevent the favage ftate and favage 
idolatry from becoming Oniverfal among men. See Sa¬ 
vage. i 4 r 

The worfhip which was praflifed by thofe holy men The patrl- 
appears to have confided principally of the three kinds of wor * 
facrifice mentioned elfewhere (fee Sacrifice) ; to which 
were doubtlefs added prayers and praifes, with the more va- a g es per- 
iuable oblation of pure hands and devout hearts. Such of formed in 
them as looked forward to a future redemption, and had faith, 
any tolerable notion of the means by which it was to be ef- 
fefted, as Abraham certainly had, mud have been fenfible 
that the blood of bulls and of goats could never take away 
fin, and that theirfacrifices were therefore valuable only when 
they were offered in faith of that great promife, “ which they, 

3 M 2 having 


(u) There are great difputes among the learned refpe<fting the antiquity and the author of the book of Job, and whe¬ 
ther it be ahiftory of events, or a poem which has its foundation in biftory. All fober men, however, are agreed, that 
there really was fuch a perjon as Job, eminent for patience under uncommon fufferings ; and that he was of very remote 
antiquity. The LXX, give us the names of his father and mother, and fay that he was the fifth from Abraham; 
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from'thl hav!n S ^ een . ’ C ‘ 4 ar °ff> were perfuaded of, and embraced ; 
fell of A- an< ^ con ft-' 4 ed that they were ftrangers and pilgrims upon 
dam to the eart ^- 

That fuch perfons looked for “ a better country, even a 
heavenly one,” in a future ftate, cannot be queftioned ; for 
they knew well how fin and death had entered into the 
world, and they mud have underftood the promife made to 
their original progenitor, and repeatedly renewed to them- 
felves, to include in it a deliverance at fome period from eve¬ 
ry confequence of the firft tranfgreflion. They were to all 
intents and purpofes Chriftians as well as we. They in- 
Of a future p’ ace d their confidence in a Redeemer, who in the ful- 
Redeemer ; ne * s °* time was t0 appear upon earth, while we place ours 
in a redeemer that has been already manifetled ; they ex- 
preffed that confidence by one mode of worfinp, we exprefs 
it by another; but the patriarchal worfliip had the fame end 
in view with the Chriftian—the attainment of everlafting life 
in heaven. 

I43 The generality of men, however, appear not, in the early 
Such faith, age of which we now write, to have extended their views 
however, beyond the prefentlife. From the confufed remains of an- 
not general cient tradition, they acknowledged indeed'fome fuperior 
power or powers, to whom they frequently applied for di- 
redtion in their affairs ; but in all probability it was only for 
dire&ion in temporal affairs, fuch as the cultivation of the 
ground, or their tranfaftions with each other. In the then 
ftate of things, when no part of the world was overftocked 
with inhabitants, and when luxury with its confequences 
were every where unknown, virtue and vice mull have pro¬ 
duced their natural effects ; and the good man being happy 
here, and the wicked man miferable, reafon had no data from 
which to infer the reality of a future ftate of rewards and 
punilhments. Thofe who were bleffed with the light of re¬ 
velation undoubtedly looked forward to that ftate with a 
holy joy ; but the reft worftiipped fuperior powers from 
worldly motives. How many of thofe powers there might 
be, or how far their influence might reach, they knew not. 
Uncertain whether there be one Supreme Governor of the 
whole world, or many co-ordinate powers prefiding each 
over a particular country, climate, or place-—gods of the 
hills and of the valleys, as they were afterwards diftinguifh- 
ed—they thought that the more of thefe they could engage 
in their intereft the better. Like the Samaritans therefore, 
in after times, they fought, wherever they came, the “ man¬ 
ners of the god of the land,” and ferved him, together with 
their own god.-. 

Thus was the world ready to lofe all knowledge of the 
true God and his worlhip, had not he been gracioufly plea- 
fed to inter'pofe, and take effedtual care to preferve that know¬ 
ledge in one nation, from which it might be conveyed to the 
reft of mankind at different times, and in greater or lefs de¬ 
grees, as they ftiould be capable of receiving it. To this 
purpofe he made way for the removal of Jacob and his fa¬ 
mily to one of the moll improved and poliihed countries of 
the world ; and introduced them into it in a manner fo advan¬ 
tageous, as to give them an opportunity of imparting much 
religious knowledge to the natives. The natives, however, 
were grols idolaters ; and that' his chofen people might be 
as far^ as pofiible from the contagion of their example, 
he placed them upon the borders of Egypt, where, though 
they multiplied exceedingly, they were by their very oc- 
' cupation f ftill kept a feparate people, and muff have been 
t Gen. xlvi. ren dered, by a long and fevere oppreffion, in a great degree 
33 > 34 - averfe from the manners and religion of their neighbours. 

This averfion, however, feems to have gradually become lefs 
and lefs ; and before they were miraculoufly redeemed from 
their houfe of bondage, they had certainly loft all corredl 
notions of the unity of God, and the nature of his worlhip, 
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and had adopted the greater part of the fuperftitions of Theology 
their talk-mafters. Of this we need no other proof than from the 
what is implied in the words of Mofes *, when he faid unto 
God, “ Behold, when I come unto the children of Ifrael, com i n g of 
and fay unto them, the God of your fathers hath fent me chrift. 
unto you ; and they fnall fay unto me, What is his name ? 
whatihall I fay unto them ?” Had not the deftined lawgiver 
of the Hebrews been aware that his countrymen had adop- 


* Exod. iii. 


* Lib. ii. 

cap. 52, 

; 53- 
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ted a plurality of gods, this difficulty could not have occur- Con'cgaen- 
red to him ; for names are never thought of but to diftinguifti ces 01 lt- 
from each other beings of the fame kind ; and he muff have 
remembered, that in Egypt, where the multitude of gods 
was marftialled into various claffes, the knowledge of their 
names was deemed of great importance. This we learn 
likewifefrom Herodotus, who informs us * that the Pelaf- 
gi, after fettling in Greece, thought it neceffary to confult 
the oracle of Dodona, whether it would be proper to give 
to their own gods the names of the Egyptian divinities ?' 
and that the oracle, as might have been fuppofed, allured 
them that it would. Indeed the Hebrews during their re- 
fidence in Egypt had acquired fuch an attachment to the 
idolatrous worlhip of the country, that it appears never to 
have left them entirely till many ages afterwards, when they 
were carried captive into Babylon, and feverely punilhed for 
their repeated apoftacies ; and fo completely were they in¬ 
fatuated by thefe fuperftitions at the era of their exodus,' 
that, as the prophet Ezekiel informs us*, they rebelled * 
again!! God, and would not caff away their abomina¬ 
tions, er forfake the idols of Egypt, even in the very day 
that the hand of Omnipotence was lifted up to bring them 
forth of that land in which they had been fo long and fo 
cruelly oppreffed. In fuch a ftate of things, to have fuffer- 
ed them to remain longer in Egypt, could have ferved no 
good purpofe : and therefore to fulfil the promife which he 
had given to Abraham, God determined to deliver them out 
of the hand of the Egyptians by means which Ihould con¬ 
vince both them and their offspring of his own fupremacy 
over heaven and earth. 

As Mofes was the perfon appointed to deliver God’s mef- Mofes ap- 
fageto Pharaoh, and to demand of him leave for the Ifrael- pointed to 
ites to go three days journey into the wildernefs to ferve Erin gthem 
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the God of their fathers, it was neceffary that he ftiould be 0Ut °^ E ~ 
endowed with the power of working miracles to evince the * 
reality of his divine million. Without a cmvidtion that 
his claims were well-founded, neither Pharaoh nor his own 
countrymen could reafonably have been expedted to liften to 
the propofals of a man who, though bleffed in his youth 
with a princely education, had come diredtly on his embaffy 
from the humble employment of a Iftepherd, which he had 
for many years exercifed in the country of Midian. To 
prove that he was really fent' by God, any vifible and un¬ 
doubted controul of the laws of nature would have been 
abundantly fufficient ; but he was to prove not only this 
truth, but alfo the unity of the Divine nature ; and the mi¬ 
racles which he was diredfed to work were executions of 
judgments againft the very gods of Egypt*. * Exod. xii. 

When Pharaoh firft turned a deaf ear to his requeft, tho’ *»• 
enforced by the converfion of a rod into a ferpent, at the 
command of Jehovah he fmote with the fame rod upon the 
waters in the river, which were inftantly converted into The 47 
blood, and occafioned the death of all the fifties that fwam priety of 
in them. To any people this miracle would have been a the miracles 
proof of Divine agency: but it was in a particular manner which he 
calculated to open the eyes of the blind and infatuated E- wrought 
gyptians, who confidered the Nile as one of their greateft 
gods, and all the fifties that it contained as fubordinate di¬ 
vinities. They called that noble river fometimes Sirius, 
fometimes Oftris, fometimes Canobus (fee Canobus), and 

not 
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not unfreqnently c (x) ; and adored it as the parent 
of all their deities. What then muflthe people have thought 
when they found their molt revered god, at the command 
of a fervant of Jehovah, converted into blood, and all his 
facred offspring into (linking carcafes i To conceive their 
conflernation, if it can be conceived, the reader muft re¬ 
member, that the Egyptian priefls held blood in the utm.'.ft 
abhorrence, as a thing of which the very touch would deep¬ 
ly pollute them, and require immediate and folemn expia¬ 
tion. The fame facred river was a fecond time polluted, 
when it fent forth frogs, which covered all the land of E- 
gypt, and died in the houfes, in the villages, and in. the 
fields; thus rendering it impoffible for the people to avoid 
the touch of dead bodies, though from every fuch concad 
they believed themfelves to contra< 5 t an impurity, which, in 
the cafe before us, muft have been the more grievous, that 
in the whole country there was not left a pool of uninfeded 
water to wafh away the (lain. 

The third plague inflided upon the Egyptians was, the 
converting of the dull of the land into lice, upon man and 
upon bead, throughout the whole kingdom. To fee the 
propriety of this miracle as a judgment upon their idolatry, 
we mult recollect their utter abhorrence of all kinds of ver¬ 
min, and their extreme attention to external purity above 
every other people perhaps that has hitherto exifted on the 
face of the earth. Upon this head they were more particu¬ 
larly folicitous when about to enter the temples of their 
gods ; for Herodotus informs us, that their priefls wore li¬ 
nen raiment only, and fhaved off every hair from their heads 
and bodies, that there might be no loufs or other deteftable 
objed upon them when performing their duty to the gods. 
This plague therefore, while it lafted, made it impoffible for 
them to perform their idolatrous worfhip, without giving 
fuch offence to their deities as they imagined could never 
be forgiven. Hence we find, that on the produdion of 
the lice, the priefls and magicians perceived immediately 
from what hand the miracle had come, and exclaimed, 
“ This is the finger of God !” The fourth plague feems 
to have been likewife acknowledged to be the finger of 
God, if not by the magicians, at leafl by Pharaoh ; for in 
a of terror he agreed that the Iiraelites fhould go and 
ferve the Lord. That he was terrified at the fwarms of 
flies which infelled the whole country, except the land of 
Gofhen, will excite no wonder, when it is known that the 
worfhip of the fly originated in Egypt ; whence it was car¬ 
ried by the Caphtorim to Paleftine; by the Phoenicians to 
Sidon, Tyre, and Babylon ; and from thefe regions to other 
parts of the world. The denunciation of this plague was 
delivered to Pharaoh early in the morning, when he was on 
the banks of the Nile, probably paying his accuflomed de¬ 
votion to his greateft god ; and when he found himfelf and 
his people tormented by a fwarm of fubordinate divinities, 
who executed the judgment of Jehovah in defiance of the 
power of the fuprern; numeti of Egypt, he muft have been 
convinced, had any candour remained in his mind, that the 
whole fyftem of his fuperftition was a mafs of abfurdities, 
and that his gods were only humble inftruments at the dif- 
pofal of a Superior Power. He was not, however, convinc¬ 
ed ; he was only alarmed, and quickly relapfed into his 
wonted obftinacy. The fifth plague therefore, the murrain 
among the cattle, brought death and detlrudion upon his 
moft revered gods themfelves. Neither Oliris, nor Jfis, nor 
Ammon, nor Pan, had power to fave his brute reprefenta- 
tives. The facred bull, and heifer, and ram, and goat, were 


carried off by the fame ihalady which fwept away all the Theology 
other herds of deities, thefe d;i fccrcorei, who lived on grafs The 
and hay. The impreffion of this punifhment muft have ( , jm ° ( t j~_ 
been awful upon the minds of the Egyptians, but perhaps com : ... 
not equal to that which fucceeded it. » i >. 

In Egypt there were feveral altars on which human fa- 
crifices were offered ; and from the defcription of the per- 
fons qualified to be vidims, it appears that thofe unhappy 
beings muft have been foreigners, as they were required to 
have bright hair and a particular complexion. The hair 
of the Iiraelites was much brighter than that of the Egyp¬ 
tians, and their complexions fairer ; and therefore there can 
be little doubt but that, during their reiidence in Egypt, they 
were made to furnilh the victims demanded by the bloody 
gods. Thefe vidims being burnt alive on a high altar, 
and thus facrificed for the good of the nation, their allies 
were gathered together by the priefls, and Scattered up¬ 
wards in the air, that a blefiing might be entailed on every 
place to which an atom of this dufl fhould be w r afted. Mo¬ 
les too, by the diredtion of the true God, took afhes of 
the furnace, probably of one of thofe very furnaces in which 
fome of his countrymen had been burnt, and lprinkling 
them towards heaven in the fight of Pharaoh, brought boils < 

and blains upon all the people, of lo malignant a nature, 
that the magicians and the other minifters of the medical 
gods, with which Egypt abounded beyond all other coun¬ 
tries, could not themfelves efcape the infedtion. 

The powers of darknefs were thus foiled ; but the heart of 
the monarch was llill hardened. Deflrudtion was therefore 
next brought upon him and his country by the elements, 
which were among the earlieft idol deities not only of the 
Egyptians, but of every other polytheiftic nation. “ The 
Lord rained hail upon the land of Egypt j fo that there was 
hail, and fire mingled with the hail, fuch as there was none 
like it in all the land of Egypt fince it became a nation. And 
the hail fmote throughout all the land of Egypt all that was 
in the field, both man and bead ; and the hail fmote every 
herb of the field, and broke every tree of the field. 5 ’ This 
was a dreadful calamity in itfelf; and the horror which it 
excited in the minds of the people muft have been greatly 
aggravated by the well-known fad, tli.it Egypt is blciicd 
with a fky uncommonly ferene ; that in the greateft part of 
it rain has never been feen at any other time fince the crea¬ 
tion of the world ; and that a flight and tranfient fliower is 
the utmoft that in 'the ordinary courfe of nature falls any¬ 
where throughout the country. The fmall quantity of ve¬ 
getables which was left undeftroyed by the fire and "the hail 
was afterwards devoured by locuils, which by a ftrong eaft 
wind were brought in fuch numbers from Arabia, where 
they abound at all times, that they covered the whole face 
of the earth, and did eat every herb of the land, and all 
the fruit of the trees, fo that there remained not any green 
thing in the trees or in the herbs of the field through all the 
land of Egypt. 

The ninth plague which the obftinacy of Pharaoh brought 
upon his country, whilft it feverely punifhed the Egyptians 
for their cruelty to the Hebrews, ftruck at the very founda¬ 
tion of all idolatry. We have elfewhere fhown, that the firft 
objeds of idolatrous worfhip were the contending powers of 
light and darknefs (fee Polytheism) ; and that the bene¬ 
volent principle, or the power of light, was everywhere be¬ 
lieved to maintain a conftant fuperiority over the po'wer of 
darknefs. Such was the faith of the ancient Perfians ; and 
fuch, as a very learned writer has lately proved, was like¬ 
wife 


(x) Whence came the Greek word omant, the ocean. 
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wife tlie faith of the earlier Egyptians. It was therefore 
with wifdom truly divine, that God, to (how the vanity of 
their imaginations, brought upon thofe votaries of light, 
who fancied themfelves the offspring of the fun, a preter¬ 
natural darknefs, which, for three days, all the powers of 
their fupreme deity and his fubordinate agents could not 
difpel. 

The tenth and lall plague brought upon this idolatrous 
people was more univerially and feverely felt than any which 
had preceded it. It was likewife, in fome fenfe, an inftance 
of the lex talionis, which requires an eye for an eye, and a 
tooth for a tooth, See. Mofes was commanded, at his firft 
interview with Pharaoh, to fay, “ Thus faith the Lord, If- 
rael is my fon, even my firft-born. Let my foil go that he 
may ferve me : and if thou refufe to let him go, behold, I 
will flay thy fon, even thy firft-born.” Before this threat 
was put in execution, every attempt was made to foften the 
hardened heart of the obftinate tyrant. The waters of his 
facred river were turned into blood, and all the fifties that it 
contained (lain ; frOgs were brought over all the land to pol¬ 
lute the people; the minifters of religion were rendered fo 
impure by vermin, that they could not difeharge their wont¬ 
ed offices ; the animals moil revered as gods, or emblems of 
gods, were cut off by a murrain; the elements, that were 
everywhere worfhipped as divinities, carried through the 
land a devaluation, which was completed by fvvarms of lo- 
cufts; the afhes from the facred furnace, which were 
thought to convey bleffings whitherfoever they were wafted, 
Were made to communicate incurable difeafes ; a thick and 
preternatural darknefs was fpread over the kingdom, in de¬ 
fiance of the power of the great Ofiris ; and when the hearts 
of the people and their fovereign continued (till obdurate, 
the eldeft fon in each family was (lain, becaufe they refufed 
to ( letgo Ifrael, God’s firfl-born. From this univerfal pefti- 
lence the Ifraelites were preferved by fprinkling the door- 
pofts of their houfes with the blood of one of the animals 
adored in Egypt; a fadf which, as it could not be unknown 
to Pharaoh or his fubjedfs, ought to have convinced that 
people of the extreme abfurdity of their impious fuperfti- 
tions. This effedt it feems not to have had ; but the death 
of the firft-born produced the deliverance of the Hebrews j 
for when it was found that there was not a houfe where 
there was not one dead, “ Pharaoh called for Mofes and 
Aaron by night, and faid, Rife up, and get you forth from 
among my people, both you and the children of Ifrael 5 and 
blefs me alio. And the Egyptians were urgent upon the 
people, that they might fend them out of the land in hafte; 
for they faid, We be all dead men (y).” The wonted ob- 
ftinacy of the monarch indeed very foon returned ; and his 
fubjedts, forgetting the lofs of their children, joined with 
him in a vain attempt to bring back to bondage the very 
people whom they had been thus urgent to fend out of the 
land 5 but their attempt was defeated by Jehovah, and all 
who engaged in it drowned in the Red Sea. 

The God of Ifrael having thus magnified himfelf over the 
Egyptians and their gods, and refeued his people from bon¬ 
dage by fuch means as muftnot only have (truck terror and 
aftonifhment into the whole land, but alfo have fpread his 
name through all the countries which had any communica¬ 


tion with that far-famed nation, proceeded to inftru£t and Theology - 
exercife the Hebrews for many years in the wildernefs. 

He inculcated upon them the unity of the Godhead ; gave t) * e 

them ftatutes and judgments more righteous than thofe of com ; ng of 
any other nation ; and by every method confident with the chrift. 
freedom of moral agency guarded them againft the conta- 
gion of idolatry and polylheifm. Pie fent his angel before R ea r 0 n 0 f 
them to keep them in the way, took upon himfelf the of- detaining 
flee of their fupreme civil governor, and by his prefence di- the Ifrael- 
redfed them in all their undertakings. He led them with j tes fo l° n K 
repeated figns and wonders through the neighbouring na- 
tions, continued to try and difeipline them till they were 
tolerably attached to his government and eftablifhed in his 
worfhip, and introduced them into the Promifed Land when 
its inhabitants were ripe for deftru&ion. At their entrance 
into it, he gave them a fummary repetition of their former 
laws, with more fuch ordinances, both of a ceremonial and 
moral kind, as were both fuited to their temper and cir- 
cumflances, as well as to prefigure, and by degrees to 
prepare them for, a more perfedt difpenfation under the 
Meffiah. IJ0 

The Jewifh law had two great objedls in view ; of which Great ob- 
the firft was to preferve among them the knowledge of the jedts of the 
true God, a rational worfhip fpringing from that know- Jcwfih law. 
ledge, and the regular pradtice of moral virtue; and the fe- 
cond was to fit them for receiving the accomplifbment of 
the great promife made to their anceftors, by means analo¬ 
gous to thofe which a fchoolmafter employs to fit his pupils 
for difeharging the duties of maturer years. Every thing 
in that law peculiar to itfelf, its various ceremonies, modes 
of facrificing, the fandtions by which it was enforced, and 
the theocratic government by which it was adminiftered, 
had a aired! tendency to promote one or other of thefe ends; 
and keeping thefe ends in view, even the minuteft laws, at 
which impious ignorance has affedted to inake itfelf merry, 
will be difeovered by thofe who (hall ftudy the whole fyftem, 
and are at the fame time acquainted with the genius of an¬ 
cient polytheifm, to have been, enadted with the moft con- 
fummate wifdom. 

It is not eafy- for us, who have been long bleffed with 
the light of revelation, and who have cultivated our minds 
by the ftudy of the fciences, to conceive the propenfity of 
all nations, in that early age of the world, to the worfhip of 
falfe gods, of which they were daily adding to the number. 

It is indeed probable, from many paffages of. Scripture, as 
well as from profane authors of the greateft antiquity, that 
one fupreme numen was everywhere acknowledged ; but he 
was confidered as an extramundane being* too highly exalt¬ 
ed to concern himfelf with the affairs of this world, the go¬ 
vernment of which, it was believed, he had delegated to va¬ 
rious orders of fubordinate deities. Of thofe deities, fome 
were fuppofed to have the charge of one nation and fome 
of another. Hence it is, that we read of the gods of Egypt, 
the gods of the Amorites, and the gods of the different na¬ 
tions round about Paleftine. None of thofe nations denied 
the exiftence of their neighbour’s gods ; but all agreed, that 
while the Egyptians were the peculiar care of Ofiris and 
Ifis, the Amorites might be the favourites of Moloch, the 
Phoenicians of Cronus, and the Philiftines of Dagon; and 

they 


(v) For this account of the plagues of Egypt, we are indebted to the very valuable Obferwations on the fubjedt lately 
publifhed by Mr. Bryant. We have not quoted the authorities by which the learned and pious author fupports hisopi- 
nions; becaufe it is to be hoped, that for a fuller account of thefe important tranfaclions the reader will have recourfe to 
his work, of which we have given only a very brief abftradt. For much of the preceding parts of this fedlion, 
we acknowledge our obligations to the late Bifhop Law’s admirable difeourfe on the Several Difpenfations of Revealed 
Religion. 
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they had no objeftion occafionally to join with each other 
in the worftiip of their refpedlive tutelary deities. Nay, it 
was thought impiety in foreigners, while they fojourned in 
a ftrange country, not to facrifice to the gods of the place. 
Thus Sophocles makes Antigone fay to her father, that a 
ftranger ihould both venerate and abhor thofe things which 
are venerated and abhorred in the city where he refides ; 
and another author*, who, though comparatively late, drew 
much of his information from ancient writings, which are 
now loft, allures us, that this complaifance proceeded from 
the belief that the “ feveral parts of the world were from 
the beginning diftributed to feveral powers, of which each 
had his peculiar allotment and refidence.” 

From this notion of local divinities, whofe power or par- 
tial fondnefs was confined to one people, the lfraelites, at 
their exodus from Egypt, appear not to have been free (z). 
Hence it is, that when the true God firft tells them, by 
their leader Mofes*, that if they would obey his voice in¬ 
deed and keep his covenant, then they fliould be a pecu¬ 
liar treasure to him above all people : to prevent them 
from fuppoling that he Chared the earth with the idols of 
the heathen, and had from partial fondnefs chol'en them for 
his portion, he immediately adds, for all the earth is 
By this addition he gave them plainly to under- 
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Purpofe of f ome p ur pofe of general importance ; and the very firft ar- 
their fepa- tic j e 0 f the covenanC which they were to keep was, that 
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they fhould have no other gods but him. So inveterate, 
hotvever, was the principle which led to an intercommunity 
of the objedls of worftiip, that they could not have kept 
this article of the covenant but in a ftate of feparation from 
the reft of mankindf ■, and that feparation could neither 
have been effefted nor continued without the vifible provi¬ 
dence of the Almighty watching over them as his peculiar 
treafure. This we learn from Mofes himfelf, who, when 
interceding for the people after their idolatrous worftiip of 
the golden calf, and intreating that the prefence of God 
would ftill accompany them, adds thefe words § : “ For 
wherein fhall it be known here that I and thy people have 
found grace in thy fight ? Is it not in that thou goest 
with us! So fhall we be separated, I and thy people, 
from all the people that are upon the face of the earth.” 
Upon this feparation every thing depended ; and therefore 
to render it the more fecure, Jehovah, who in compliance 
with their prejudices had already affumed the appellation 
of their tutelary God, was gracioufly pleafed to become 
likewife their fupreme Magiftrale, making them a “ king¬ 
dom of priefts and a holy nation,” and delivering to them a 
digeft as well of their civil as of their religious laws. 

The Almighty thus becoming their King, the govern¬ 
ment of the lfraelites was properly a theocracy, in which 
the two focieties, civil and religious, were of courfe incor¬ 
porated. They had indeed after their fettlement in the 
Promifed Land, at firft, temporary judges occafionally raifed 
up ; and afterwards permanent magiftrates called kings, to 
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lead their armies in war, and to give vigour to the admini- Theology 
ftration of juftice in peace : but neither thofe judges nor from tlw 
thofe kings could abrogate a fingle law of the original code, 
or make the fm all eft addition to it but by the fpirit of pro¬ 
phecy. They cannot therefore be considered as fupreme 
magiftrates, by whatever title they may have been known ; 
for they were to go out and come in at the word of the 
priefts, who were to alk counfel for them of the Lord, and 
with whom they were even aft’oeiated in all judicial proceed¬ 
ings, as well of a civil as of afpiritual nature*. Under 
any other than a theocratic government the Hebrews could 
not have been kept feparate from the nations around them ; and Deut. 
or if they could, that feparation would not have anfwered xv ' 1 - U- 
the great purpofe for which it was eftabliihed. “ The peo¬ 
ple, on their leaving Egypt, were funk into theloweft prac¬ 
tices of idolatry. To recover them by the difeipline of a 
feparation, it was neceffary that the idea of God and his 
attributes fliould be imprelTed upon them in the moft fenjible 
manner. But this could not be commodioufly done under 
his charafter of God of the univerfe : under his character of 
King of Ifrael, it well might. Hence it is, that we find him 
in the Old Teftament fo frequently reprefented with affec¬ 
tions analogous to human paffions. The civil relation in 
which he flood to the lfraelites made fuch a reprefentation 
natural ; the groffnefs of their conceptions made the re¬ 
prefentation neceffary ; and the guarded manner in which it 
was always qualified prevented it from being mifehievous*.” t War t ur . 
Hence too it is, that under the Mofaic difpenfation, ido- ton ’ s x) ;v , 
latry was a crime of ftate, punilhable by the civil magif- i.eg. b. v. 
trate. It was indeed high treafon, again!! which laws were fee. a. 
enadled upon the jufteft principles, and carried into effedt 
without danger ©f error. Nothing lefs indeed than penal 
laws of the fevered kind could have reftrained the violent 
prepenfity of that headftrong people to worftiip, together 
with their own God, the gods of the Heathen. But penal 
laws enadled by human authority for errors in religion are 
manifeftly unjuft ; and therefore a theocratic government 
feems to have been abfolutely neceffary to obtain the end 
for which the lfraelites were feparated fiom the lurrounding 
nations. 1 

It was for the fame purpofe of guarding them againft ido- °j the 
latry, and preventing all undue communications with their n na J> '' 
Heathen neighbours, that the ritual law was given, after 
their prefumptuous rebellions in the wildernefs. Before the 
bufinefsof the golden calf, and their frequent attempts to 
return into Egypt, it feems not to have been the Divine in¬ 
tention to lay upon them a yoke of ordinances ; but t» 
make his covenant depend entirely upon their duly pradlif- 
ing the rite of circumcifion : obferving the feftivals inftitut- 
ed in commemoration of their deliverance from bondage, 
and other fignal fervices vouchfafed them ; and keeping in¬ 
violate all the precepts of the decalogue (a), which, if they 
had done, they fhould have even lived in them*. Bin, af- ’ 
ter their repeated apoftacies, and impious wifhes to mix ' 1V ' 
with the furrounding nations, it was neceffary to fubjedt C ° 

them 


(z) It is not indeed evident that they had got entirely quit of this abfurd opinion at a much later period. Jephtha, 
one of their judges, who, though half paganized (as Warburton obferves) by a bad education, had probably as corredl 
notions of religion as an ordinary Ifraeiite, certainly talked to the king of Ammon as if he had believed the different 
nations of the earth to be under the immediate protedlion of different deities : “Wilt not thou (fays he) poffefs that 
which Chemofti thy god giveth thee to poffefs i So whomfoever the Lord our god fhall drive out from before us 
them will we poffefs.” Judges xi. 24. 

(a) Of thefe precepts we think it not neceffary, in an abftradl fo fliort as this, to wafte the reader’s time with a for¬ 
mal and laboured defence. To the decalogue no objedtion can be made by any man who admits the obligations of na¬ 
tural religion ; for, except the obfervation of the Sabbath-day, it enjoins not a fingle duty which does not by the confef- 
flon of all men refult from our relations to God, ourfelves, and our iellow-creatures. 
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Theology them to a multifarious ritual, of which the ceremonial parts 
Hl”ofA vvere folemn and fplendid, fitted to engage and fix the at- 
dam to the terit ' on °f a people whofe hearts were grot's ; to infpi-e them 
comi” - of w 'ith awful reverence, and to withdraw their affe&ions from 
Chrift. the pomp and pageantry of thofe idle fuperftitions which 
they had fo long witneffed in the land of Egypt. To keep 
them warmly attached to their public worthip, that worfliip 
was loaded with operofe and magnificent rites, and fo com¬ 
pletely incorporated with their civil polity as to make the 
fame things at once duties of religion and adts of ftate. The 
fiervice of God was indeed fo ordered as to be the conftant 
bufinefs as well as entertainment of their lives, fupplying the 
place of all other entertainments; and the facrifices which 
they were commanded to offer on the mod folemn occafions, 
were of fuch animals as the Egyptians and other Heathens 
deemed facred. 

Thus a heifer without blemifh was in Egypt held facred 
to the goddefs Ifis, and actually worfhipped as the repre- 
fentative of that divinity ; hut the fame kind of heifer was 
by the ritual law of the Hebrews commanded to be burnt 
without the camp, as the vileft animal, and the water of fe- 
f Num. six. paration to be prepared from her afhesf. The goat was by 
the Egyptians held in great veneration as emblematical of 
their ancient god Pan, and facrifices of the mod abominable 
kind were offered to the impure animal (fee Pan); but 
God, by his fervant Mofes, enjoined the Ifraelites to offer 
goats themfelves as facrifices for fin, and on one occafion to 
difmifs the live animal loaded with, maledidtions into the 
* Levif.xvi. wildernefs*. The Egyptians, with Angular zeal, worfhip¬ 
ped a calf without blemifh as the fymbol of Apis, or the 
god of fertility ; and it appears from the book of Exodus, 
that the Ifraelites themfelves had been infetfed with that 
fuperftition. They were, however, fo far from being per¬ 
mitted by their Divine lawgiver to confider that animal as 
in any refped facred, that their priefts were commanded to 
|| Lev. ix. offer for themfelves a young calf as a fin offering |j. No 
animal was in Egypt held in greater veneration than the 
ram, the fymbol of their god Ammon, one of the heavenly 
conftellations. It was therefore with wifdom truly divine, 
that Jehovah, at the inftitution of the paffover, ordered his 
people to kill and eat a young ram on the very day that 
§ Spencer the Egyptians began their annual folemnities $ in honour of 
He Legibus t h at animal as one of their greateft gods ; and that he en- 
HeE Rxt. j 0 ; nec j t j ]2 bJ 00 d of this divinity to be fprinkled as a fign 
■ *• ca P- U p 0n t h e two fide-pofls and upper door-poft of the houfe in 
' which he was eaten. Surely it is not in the power of ima¬ 

gination to conceive a ritual better calculated to cure the 
Ifraelites of their propenfity to idol worfhip, or to keep 
them feparate from the people who had firft given them that 
propenfity, than one which enjoined them to offer in facri- 
fice the very creatures which their fuperftitious matters had 
worfhipped as gods. <e Shall we (faid Mofes) facrifice the 
abominations of the Egyptians before their eyes, and will 
they not ftone us?” 

But it was not againft Egyptian idolatry only that the 
ritual law was fran.od : the nations of Syria, in the midft 
of whom the Ifraelites were to dwell, were addicted to ma¬ 
ny cruel and abfurd fuperftitions, againft which it was asne- 
ceffary to guard the people of God as againft the brute- 
worftiip of Egypt. We need not inform any reader of the 
books of Mofes that thofe nations worfhipped the fun and 
moon and all the hoft of heaven ; or that it was part of their 
religion to propitiate their offended gods by occafionaily fa- 
crificing their Tons and their daughters. From fuch wor- 
lhip and fuch facrifices the Ifraelites were prohibited under 
the fevereft penalties ; but we cannot confider that prohibi¬ 
tion as making part of the ritual law, fince it relates to prac¬ 
tices impious and immoral in themfelves, and therefore de- 


L O G Y. 


Part II. 


dared to be abominations to the Lord. The Phoenicians, Theology 
however, and the Canaanites, entertained an opinion that fr<ml the 
every child came into the world with a polluted nature , and faU of A ' 
that this pollution could be removed only by a luftral Jire. 

Hence they took their new born infants, and with particu- chrfft. 
lar ceremonies made them pafs through the flame of a pile 
facred to Baal or Moloch, the fymbols of their great god . . 

the fun. Sometimes this' purgation was delayed till the la-wsrefpec* 
children had arrived at their tenth or twelfth year, when ting eating, 
they were made either to leap through the flame, or run fe- and drink - 
veral times backwards and forwards between two contiguous m &> aH<i 
facred fires ; and this luftration was fuppofed to free them a g ncu hurc. 
from every natural pollution, and to make them through 
life the peculiar care of the deity in whofe honour it was 
performed*. The true God, however, who would have no * Spencer, 
fellowfhip with idols, forbade all fuch purgations among his “• cap- 
people, whether done by fires confecrated to himfelf or to I ^‘ 
the bloody deities of the Syrian nations. “ There fliall not 
be found (fays he) among you any one that maketh his fon 
or his daughter to pafs through the fire f.” •f-Deut. 

There are, in the Jewifh law, few precepts more fre- x ^ n - IO - >; ‘- 
quently repeated than that which prohibits the feething of ^ e ’? nci 
a kid in its mother’s milk|| ; and there being no moral fit- 2j 
nefs in this precept when confidered abfolutely and without ||Exod. xiii. 
regard to the circumftances under which it was given, in-*9- xxx; v. 
fidel ignorance has frequently thought fit to make it the *6- i° eut - 
fubjett of profane ridicule. But the ridicule will be for- Xlv ‘ 21 ‘ 
borne by thofe who know that, among the nations round 
Judea, the feafting upon a kid boiled in its mother’s milk 
was an effential part of the impious and magical ceremonies 
celebrated in honour of one of their gods, who was fup¬ 
pofed to have been fuckled by a fhe-goat. Hence, in the 
Samaritan Pentateuch, the text runs thus ; “ Thou lhalt 
not feeth a kid in its mother's milk; for whoever does 
fo, is as one who facrifices an abominable thing, which of¬ 
fends the God of Jacob Another precept, apparently § Spencer, 
of very little importance, is given in thefe words : “ Ye lib. ii. cap, 
fliall not round the corners of your heads, neither fhalt thou 9 - 
mar the corners of thy beard*.” But its wifdom is feen at * Levit 
once, when we know that at funerals it was the practice of x ^ i2y ' 
many of the heathens, in that early period, to round the cor¬ 
ners of their heads, and mar their beards, that by throwing 
the hairs they had cut off upon the dead body, or the funeral 
pile, they might propitiate the fhade of the departed hero ; 
and that in other nations, particularly in Phoenicia, it was 
cuftomary to cut off all the hair of their heads except what 
grew upon the crown, which, with great folemnity, was 
confecrated either to the fun' or to Saturnf. The un- t.®P? ncer » 
learned Chriftian, if he be a man of reflexion, muft read jig' 11 ' ca ^' 
with fome degree of wonder fuch laws as thefe. “ Thou fhalt 
notfow thy vineyard with divers feeds, left the fruit of thy 
feed which thou haft fown, and the fruits of thy vine¬ 
yard be defiled. Thou fhalt not plow with an ox and an 
afs together. Thou lhalt not wear a garment of divers 
forts, or of woollen and linen together;);.” But his wonder , Deut 
will ceafe when he knows that all thefe were practices from xxfi. 9. 
which the Sabian idolaters of the eaft expefted the greateft 10, 11. 
advantages. Their belief in magic and judicial aftrology 
led them to imagine, that by fowing different kinds of corn 
among their vines they fhould propitiate the gods which 
were afterwards known in Rome by the names of Bacchus 
and Ceres ; that, by yoking animals .fo heterogeneous as 
the ox and the afs in the fame plough, they fhould by a 
charm fecure the favour of the deities who prefided over the 
affairs of hufbandry ; and that a garment compofed of linen 
and woollen worn under certain conjunftions of the ftars, 
would proted; its owner, his flocks, his herds, and his field, 
from all malign influences, and render him in the higheft 

degree 
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degree profperous through the whole courfe of his life $. 
But magical ceremonies, of which the very effence feems 
to have confided in uniting in one group or jumble things 
never brought together by nature, were always performed 
in order to render propitious good or evil demons (fee Ma¬ 
gic) ; and thereforefuch ceremonies, however unimportant 
in themfelves, were in that age mold wifely prohibited in 
the Mofaic law, as they naturally led thofe who were ad- 
diifted to them to the worfhip of idols and impure fpirits. 

If the whole ritual of the Jewilh economy be examined 
in this manner, every precept in it will be found to be di¬ 
rected againft fome idolatrous practice of the age in which 
it was given. It was therefore admirably calculated to 
keep the Ifraelites a feparate people, and to prevent too 
clofe an intercourfe between them and their Gentile neigh¬ 
bours. And their civil inftitutes, even thofe which appear 
the mod trifling, were all contrived with the mod conlum- 
mate wifdom to promote the fame end. The diftinCtion 
made by their law between clean and unclean animals (fee 
Slavery, n° 33.) rendered it impoflible for them, without 
a breach of that law, to eat and drink with their idolatrous 
neighbours; their facred and civil ceremonies being direftly 
levelled againft the Egyptian, Zabian, and Canaanitilh fu- 
perftitions, had a tendency to generate in their minds a keen 
contempt of thofe fuperftitions; and that contempt muft 
have been greatly increafed by their yearly, monthly, and 
daily faCrifices, of the very animals which their Egyptian 
mailers had worlhipped as gods. 

That thefe laws might have the fuller effeCl upon minds 
grofs and carnal, they were all enforced by temporal fanc- 
tions. This was indeed the natural and even neceflary con- 
fequence of the theocratic government eftablifhed in Ifrael; 
for when God condefcended to become their fupreme civil 
magiftrate, he of courfe engaged to execute, either imme¬ 
diately by himfelf, or by the medium of his vicegerents the 
judges and the kings, all the offices included in fuch ma- 
giftracy. Hence it is that Mofes allured them, that if they 
would hearken to God’s judgments, and keep them, and do 
them, they Ihould be blefled above all people ; threatening 
them at the fame time with utter deftruflion if they Ihould 
at all walk after other gods, and ferve them, and worlhip 
them);. Nor were thefe temporal rewards and punifhments 
held out only to the nation as a colleftive body ; they were 
promifed and threatened to every individual in his private 
capacity as the certain confequences of his obedience or 
dilobedience. Every particular Hebrew was commanded 
to honour his father and mother, that it might go well with 
him, and that his days might be prolonged ; whilft he 
who curled his father or his mother was furely to be put 
to death. Againft every idolater, and even againft the 
wilful tranfgreffor of the ceremonial law, God repeatedly 
declared that he would fet his face, and would cut off that 
man from among his people : and that individuals, as well 
as the nation, were in this life adlually rewarded and pu- 
nilhed according to their delerts, has been proved by bifliop 
Warbui ton with a force of evidence § which muft carry 
convidlion to every mind which his lordlhip’s rude railings 
at fome favourite fyftem have not filled with prejudices 
againft all his works. Indeed the Mofaic law, taken in its 
literal feme holds out no other profpedts to the Ifraelites 
than temporal happinefs ; fuch as, health, long life, peace, 
plenty, and dominion, if they fhould keep the covenant; and 
temporal mifery, viz. difeafes, immature death, war, famine, 
want, fubje< 5 tion, and captivity, if they fhould break it. 
“ See (fays Mofes), 1 have fet before thee this day life and 
good, death and evil ; in that I command thee this day to 
love the Lord thy God, to walk in his ways, and to keep 
his commandments, and his ftatutes, and his judgments, that 
Vol. XVIII. Part II. 


thou mayeft live and multiply; and th6 Lord thy God Theology 
fhall blefs thee in the land whither thou goeft to polfefs it. * rom tlle 


But if thine heart turn 


fall of A- 


away, fo that thou wilt not hear, ^ 

but (halt be drawn away, and worfhip other gods, and ferve C 0 L° ()i - 
them; I denounce unto you this day, that ye fhall furely thrill, 
perifh, and that ye fhall not prolong your days upon the '*■«— 
land whither thou palled over Jordan to poflefs it.” And 
elfewhere, having informed them that, upon their apoftaev, 
their land fhould be rendered like Sodom and Gomorrah, 
he adds, that all men fhould know the reafon of fuch bar- 
rennefs being brought upon it, and fhould fay, “ Becaufe 
they have forfaken the covenant of the Lord God of their 
fathers, which he made with them when he brought them 
forth out of the land of Egypt, the anger of the Lord 
was kindled againft this land, to bring upon it all the curies 
that are written in this book j.” { D eu t. 

From this notorious faff, which hardly any man of let- xxx. ij— 
ters will now dare to deny, fome divines have concluded, J 9 * Xx ‘ s ‘ 
we think ralhly, that the ancient Ifraelites had no hope 
whatever beyond the grave ; and that in the whole Old 157 
Teftament there is not a ffngle intimation of a future ftate. w * lence !t 
That many of the loweft vulgar, who could neither read h ^j 
nor write, were in this ftate of darknefs, may be true ; but ferredthat 
it is impoflible that fuch of them as underftood the book of the ancient 
Genelis could be ignorant that death came into the world Hebrews 
by the tranfgreffion of their firft parents, and that God had no 
repeatedly promifed to redeem mankind from every confe- 
quence of that tranfgreffion. They muft likewife have known 1C 
that, before the deluge, Enoch was tranflated into heaven g 
without tailing death ; that afterwards Elijah had the fame 
exemption from the common lot of humanity ; and that, 
as God is no refpedler of perfons, every one who ferved 
him with the zeal and fidelity of thefe two prophets would, 
by fome means or other, be made capable of enjoying the 
fame rewards. The God of Abraham, Ifaac, and Jacob, 
was not the God of the dead but of the living. 

In the earlieft periods of their commonwealth, the If¬ 
raelites could, indeed, only infers, from different paffages of 
their facred books, that there would be a general refurrec- 
tion of the dead, and a future ftate of rewards and punifli- 
ments ; but from the writings of the prophets it appears, 
that before the Babylonifh captivity that doflrine muft have 
been very generally received. We (hall not, in fupport of 
our opinion, quote the famous paffage in the book of Job §, , 

becaufe it is not determined at what period that beautiful "J 3 
and fubliine poem was admitted into the Jewifh canon ; but *5, &c. 
in the Pfalms, and in the prophecies of Ifaiah, Daniel, and 
Ezekiel, there are feveral texts which feem to us to prove, 
incontrovertibly, that, at the time when thefe infpired books 
were written, every Ifraelite who could read the feriptures 
muft have had fome hopes of a refurredtion from the dead. 

We fhall confider two of thefe texts, becaufe they have 
been quoted by a very learned and valuable writer in fup¬ 
port of an opinion the reverfe of ours. 

In a fublime fong, compofed with a view to incite the 15 
people to confidence in God, the prophet Ifaiah has thefe 
remarkable words; “Thy dead men (hall live; together f ute d. 
with my dead body fhall they arife. Awake and fing, ye 
that dwell in the duft ; for thy dew is as the dew of herbs, 
and the earth fhall caft out the deadj.” We agree with 
bifhop Warburton that thefe words are figurative, and thatj XV ;*] , » 
they were uttered to give the Ifraelites confolation in very 
difaftrous times. The purpofe of the prophet was to allure 
them, that though their community fhould, in Babylon, be 
as completely diflolved as a dead body reduced to dull, yet 
God would rellore them to their own land, and raife that 
community again to life. This was indeed a prophecy only 
of a temporal deliverance ; but as it is expreifed in terms 

3 N relating 



466 


THEOLOGY. 


Part II. 


Theology relating to the death and refurre&ion of man, the do&rine of 
falTof^A a re ^ urre< ^* on m uft then have been well known, and generally 
dam °to th« rece ' vec k or filch language would have been altogether un¬ 
coming of intelligible. No (fays the bilhop) ; that the language might 
Cbrill, be intelligible, it was only neceflary that the Ifraelites Ihould 
have diftimft ideas of a refurrection from the dead, with¬ 
out knowing that the natural body is indeed to rife again ; 
and as he thinks that fuch metaphorical expreffions as this 
would have the greateft force where the doftrine of the re- 
furre&ioa was unknown, he concludes that it muft have been 
' Div. Leg. unknown among the Ifraelites in the days of Ifaiah*. 
book vi. Had there been no facred books among the Ifraelites 
icet. 2. before this prophecy was uttered, his lordlhip’s reafoning 
would have been at lead plaufible, if not conclusive ; but 
that a people who knew how death had entered into the 
world, who believed that they were by fome means or other 
to be freed from its fling, who, it is natural to. fuppofe, 
often meditated upon the bruifing of the ferpent’s head, 
and the nature of the bleffing which all nations were to 
derive from the feed of Abraham, Should form diftindt ideas 
of a refurredtion, and read this prophecy without believing 
that the natural body is indeed to rife again, we cannot pof- 
fibly conceive. The very fuppolition is one of his lord¬ 
lhip’s moft irreconcileable paradoxes; and it is a paradox 
which his fyftem did not require him to Support. 

The prophet Ezekiel, when the ftate of things was moft 
defperate, is carried by the Spirit into a valley full of dry 
bones, and alked this queftion ; “ Son of man, can thefe 
bones live ?” To which he anfwers; “ O Lord God, thou 
'+ Chap. knoWeft j- an anfwer which the fame learned prelate 
xxxvii. 3. thinks the prophet could not have made, had he bpen 
brought up in the knowledge and belief of a refurrediion 
from the dead. Our opinion is diredlly the reverfe of that 
of his lordfhip, who feems to have miftaken the nature of 
this feenical reprefentation. The prophet was not alked 
if all the dead would rife at the laft day ; but only if the 
particular bones then prefented to him could live at that time, 
and while other hones were mouldering in corruption : and 
to fuch a queftion we cannot conceive any anfwer that a 
man brought up in the belief of a general refurredtion could 
have given, but—“ O Lord God, thou know eft.” Had 
.Ezekiel been a ftranger to the dodtrine of a general refur- 
jredtion, or had he not believed that dodtrine, he would 
doubtlefs have anl’wered the queftion that was put to him 
in the negative ; but convinced that all men are at fome pe¬ 
riod to rife from the dead, “ that every one may receive 
the things done in his body, according to that he hath 
done, whether it be good or bad,” he very naturally laid, 
that God alone knew whether the bones then exhibited 
to him in the valley would rife before the general refur- 
redtion. 


But though the more intelligent and righteous Ifraelites Theology 
certainly “ all died in faith, and not having received the fr ° m 
promifes, but having feen them afar off, were perfuaded °f < £ ut ° t0 t h e 
them and embraced them, confeffing that they were ftrangers coming 0 f 
and pilgrims on earth, who defired a better country, that Chrift. 
is, a heavenly one fwe are not to fuppofe that this hea- w 
venly defire arofe from any thing taught in the law of T [ lc 
Mofes, That law, when taken by itfelf, as unconnefted of the Hc- 
with prior and fubfequent revelations, makes no mention brews, 
whatever of a heavenly inheritance, which St Paul allures however, 
us £ was given 430 years before to Abraham by a promife 
which may be traced back to the firft ray of comfoft vouch- law 
fafed to fallen man in the fentence palled on the original 4 Heb. xi. 
deceiver. “ Wherefore then ferved the law? It was added 13, &c. 
(fays the apoftle), becaufe of tranfgreffions, till the feed 1 Ga f “>• 
Ihould come to whom the promife was made.” The tranf- r< * IJ * 
greffions here alluded to were polytheifm and idolatry, 
which, with their never-failing train of cruel and deteftable 
vices, had overfpread the whole world ; and the primary 
intention of the law was to Item the torrent of thefe cor¬ 
ruptions, for which we have feen it was admirably calcu¬ 
lated 5 and, like a fchoolmafter, to inftruft the Ifraelites in 
the unity and worfhip of Jehovah, and thus by degrees bring 
them to Chrift. I 

But though it is apparent that a future ftate of rewards 
and punifhments made no part of the Mofaic difpenfation, 
yet the law had certainly a fpiritual meaning to be under- 
ftood when the fulnefs of tirpe Ihould come. Every Chrif. 
tian fees a (hiking refemblance between the laerifice of the 
pafchal lamb, which delivered the Ifraelites from the de- 
ftroying angel in Egypt, and the facrifice of the lamb of 
God, which taketh away the fin of the world. Indeed the 
whole ritual of facrifice muft have led the more intelligent 
of them to faith in a future facrifice; by which, while the 
heel of the feed of the woman (hould be bruifed, the head 
of the ferpent Ihould be completely crufiied (fee Sacri¬ 
fice),; and as prophets were raifed up from time to time, 
to prepare them for the coming of the Mefliah, and to 
foretel the nature of his kingdom, there can be no doubt 
but that thofe infpired teachers would lay open to them, as 
far as was expedient, the temporary duration of the Mofaic 
law, and convince them that it was only the (hadow of 
better things to come. From the nature of their ritual, 
and the different prophecies vouch&fed them, which be- wt) T ^ 
came more and more explicit as the time approached for i aw waa^ 
their accomplilhment, they muft furely have been led to typical, 
expedt redemption from the curfe of the fall by the fuffeF- 
ings of their Meffiah; but that any one of them knew 
precifely the manner in which they were to be redeemed, 
and the nature of that religion which was to fuperfede their 
own, is wholly incredible (b). Such knowledge would 

have 


(b) This dodtrine is dated in fo clear a light by bifhop Bull, whom, as a divine, we think the glory of the church 
of England, and who has had fewfuperiors in any church, that the learned reader will be pleafed to have his opinions 
in his own words. “ An igitur, inquies, fuerunt fub lege, qui vitam seternam fperarent ? Refp. Qui meliores erant et 
perfpicaciores in populo Judaico, verofimile eft eos feu generalium promiffionum vi, feu temporalium bonorum levi sefti- 
matione, feu divin® bonitatis intuitu, feu anim® fu®, melioris quam caduci boni appetentis, confideratione, feu Enochi 
exemplo (cui fequiori ®vo acceffit Eli® raptus) feu Patiiarcharum traditione, (quibus Deus multis indiciis fpem futuro- 
rum bonorum fecerat, in quorum indiciorum genere non minimum erat et illud, quod multi eximie boni terreftris fc- 
licitatis expertes vixerint, quod argumentum late exequitur Scriptor ad Hebr®os cap. n.) feu aliis rationibus addudtos 
credidiffe, Deum, prater fpecialia ifta bona ad hanc vitam pertinentia, et legibus Mofaicis comprehenfa, etiam alia poft 
mortem cultoribus fnis fidrs largiri velle. Imo ftatuendum illud oittnino eft, ne viros fandlos eximiofque in populo 
Dei fuum itiftar turn vixiffe, turn devixiffe credatur. Nec refert, quod hujus fidei vix ac ne vix quidem ulla in Cano- 
nicis V. T. Scripturis mentio fiat. Nam certum eft,' Abraharaum filium protnifikmis, madtare juflum non recufaffe, hac 
ratiocinatrone fuftentatum, Deum potentia tanta prsditura effe, ut filium jam mortuum in vitam revocare, eumque ei 
redivivum reftituere pofi'et. Csrtuin, ir.quam, illud eft, quia tiivinus Aucor Epiftol® ad Hebrseos id diferte tefbuur, 

cap. 



Part IT. 


T H E O L O 


have made them Impatient under the yoke of ordinances 
to which they were fubjedfed ; for after the Chriftian faith 
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dam fo die came ‘ nto ^ Ardour, mankind could be no longer under 
coming 0/ tuition of fuch a fchoolmafter as the law, which “ had 
only ajladow of good things; and fo far from their reality, 
not even the very image of them fThrough thefe Iha- 
dows, however, the Jews, aided by the clearer light of 
prophecy, though it too flione in a dark place, might have 
feen enough of God’s plan of redemption to make them 
acknowledge Jefus of Nazareth, when he came among them 
-working miracles of mercy, for the Meffiah fo long pro- 
mifed to their forefathers, and in whom it was repeatedly 
161 faid, that all the nations of the earth Ihould be blefled. 
Mean* ufed While fuch care was taken to prepare the defendants 
to prepare 0 f Abraham for the coming of the Prince of Peace, we 
muft not fuppofe that God was a refpedter of perfons, and 
that the reft of the world was totally negledled. The dif- 
perfion of the ten tribes certainly contributed to fpread 
the knowledge of the true God among the eaftern nations. 
The fubfequent captivity of the tribes of Judah and Ben¬ 
jamin muft have confirmed that knowledge in the great em¬ 
pires of Babylon and Perfia; and that particular providence 
of God which afterwards led Ptolemy Philadelphus to have 
the Jewiflr fcriptures tranflated into the Greek language, 
laid the divine oracles open to the ftudy of every accom- 
plifhed fcholar. At laft, when the arms of Rome had con¬ 
quered the civilized world, and rendered Judea a province 
of the empire; when Auguftus had given peace to that 
empire, and men were at leifure to cultivate the arts and 
fciences; when the different fedts of philofophers had by 
their deputations whetted each others underftandings fo 
that none of them was difpofed to fubmit to an impof- 
ture ; and when the police of the Roman government was 
fuch that intelligence of every thing important was quickly 
tranirnitted from the moft diftant provinces to the capital 
of the empire; “ when that fulnefs of time was come, 
God fent forth his Son made of a woman, made under the 
law, to redeem them that were under the law, that we 
might receive the adoption of fons,” and be reftored to that 
inheritance of which the forfeiture introduced the feveral 
difpenfations of revealed religion into the world. 


Sect- V* View 


of Theology, 

t'tan » 


more peculiarly Chrif- 


Mankind being trained by various difpenfations of pro¬ 
vidence for the reception of that feed of Abraham, in whom 
nil the nations of the earth were to be blefled, and the time 
fixed by the Jewifh prophets for his coming being arrived, “ a 
meflenger was fent before his face to prepare his way before 
him by preaching the baptifm of repentance for the remiflion 
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of fins.” This meflenger was John tlie Baptift, a very ex¬ 
traordinary man, and the greateft of all the prophets,. His 
birth was miraculous, the fcene of his miniftry the wilder- 
nefs, his manners auftere, and his preaching upright, with¬ 
out refpedt of perfons. He frankly tojd his audience that 
he was not the Mefliah, that the Mefliah would foon appear 
among them, that “ he was mightier than himfelf, and that 
he would baptife them with the Holy Ghoft and with fire.” 

Mightier indeed he was ; for though bom of a woman Chrift the 
the Mefliah was not the fon of a human father ; and though uivine 
living for the firft thirty years of his life in obfeurity and ' wor ^ m " 
poverty, he was the lineal defeendant of David, and heir to carnatc ‘ 
the throne of Ifrael. But the dignity of his human defeent, 
great as it was, vanilhes from confideration when compared 
with the glory which he had with his father before the 
world was. The Jewilh difpenfation was given by the mi¬ 
niftry of Mofes, and illuftrated by fubfequent revelations 
vouchfafed to the prophets; the immediate author of the 
Chriftian religion is the xo>ot or fecond perfon of the blefled 
Trinity, of whom St John declares, that “ he was in the 
beginning with God, and was God; that all things were 
made by him; and that without him was not any thing 
made that was made.” We have already proved that in 
the one Godhead there is a Trinity of perfons; and that 
the Aoj/os is one of the three, is apparent from thefe words 
of the apoftle, and from many other paffages of facred 
feripture. Thus he is called the Lord of hojls himfelf; the 
frjl and the lajl, befides whom there it no God; the mof high 
God; God blejjed for ever; the mighty God, the everlajling 
Father, Jehovah our righteoufneft; and the only wife God our 
Saviour (o). This great Being, as the fame apoftle allures 
us, was made flefli, and dwelt among mennot that the 
divine nature was or could be changed into humanity, for 
God is immutable, the fame Almighty and incomprehen- 
fible Spirit yefterday, to-day, and forever; but the word or 
fecond perfon in the godhead, affuming a human foul and 
body into a perfonal union with himfelf, dwelt upon earth 
as a man, veiling his divinity under mortal flefli. Hence he 
is faid elfewhere to have been “ manifefted in the flefli,” 
and “ to have taken upon him the nature of man phrafeo 
of the fame import with that which aflerts “ the Word to 


have been made flefh.’ 


16 .t 


of the 
word 


This incarnation of the Son of God is perhaps the greateft Objetftiont 
tnyftery of the Chriftian faith, and that to which ancient to the in- 
and modern heretics have urged the moft plaufible objec- carnation 
tions. The dodbrine of the Trinity is indeed equally in- r 
comprehenfible ; but the nature of God and the mode of 
his fubfiftence, as revealed in feripture, no man, who thinks, 
can be furprifed that he does not comprehend; for a reve¬ 
lation which (hould teach nothing myfterious on fuch a 1'ub- 
jedt would be as incredible and as ufelefs as another which 

3 N z contained 


cap. 11. 19. Hujustamen vereadmirand* fidei, atque Evangelic* fupparis, inhiftoria Abrahami nec volam, nec vefti- 
gium reperias. Praterea floruerunt fmgulis fasculis in populo Judaico Viri Dei ac Prophetae caelitus edodti, quos, inter 
tot arcana ipfts patefadta, tnyfticum hunc legis fenfum penitus ignoraffe, nihilque de futura vita intellexifl'e, nemo pru- 
dens fufpicabitur. Cum autern nefas fit vel cogitafle, Viros optimos fapientiam, qua ipfi pollebant, aliis invidifle, cre- 
dendum omnirto eft, eos, Jicub't idoness invenvrint Audit or os, evolvifle iis obtedta in lege myfteria, fingulifque tantum ape- 
ruifle, quantum captus iplorum et utilitatis ratio ferebat. Tn publicis autem concionibus Prophet* ac Sapientes ita 
loquebantur, ut nec irt contemptum adducerent arcana fandtioris difeiplin*, et tamen Auditorem attentum ad invefti- 
gandi follieitudinem excitarent. Atque hinc natum arbitratur maximus Grotius diferimen antiquitus inter Judseos cele- 
bratum, feript* legis, et legis oralis, quam et nba? i. e. erafafomi feu Traditionem vocant; utramque dicentes a Moie 
profedtam : non quod res ali* fuerint in traditione quam in lege feripta; fed quod ea qus in lege feripta occultius con- 
tinebantur, ftudiolis iudagatoribus enodaret accuratior interpretatio. Harmonta Apojlolica, Diflert. port. cap. 10. 

(c) Ifaiah viii. 13, 14. compared with 1 Peter ii. 7, 8; Ifaiah vi, 5. compared with John xii. 41; Ifaiah xliv. 6. 
compared with Revelation xxii. 13; Pfalm Ixxvii. 56. compared with 1 Corinthians x. 9. Romans ix. 5. Ifaiah ix. 6 , 
Jeremiah sxfii. 6. Jude. 
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Theology 
move pecu- 


contained nothing but myftery, The difficulty refpefting 
li rl "ch ' * ncarnat i° n , which forces itfelf upon the mind, is not 
al fHa n n " * 10W two natures different as the divine and human can 
be fo intimately united as to become one perfon ; for this 
union in itfelf is not more inconceivable than that of the 
foul and body in one man : but that which at firft is apt 
to flagger the faith of the refledting Chriftian is the infi¬ 
nite diftance between the two natures' in Chrifl, and the 
comparatively fmall importance of the objedl, for the at¬ 
tainment of which the eternal Son of God is faid to have 
x 6 4 taken upon him our nature. 

Obviated. Upon mature refleflion, however, much of this difficulty 
will vanifh to him who confiders the ways of Providence, and 
attends to the meaning of the words in which this myftery 
is taught. The importance of the objedt for which the 
word condefcended to be made flefh, we cannot adequately 
know. The oracles of truth indeed inform us, that Chrifl 
Jefus came into the world to fave finners ; but there are 
* Eph. i. io. paflages fcattered through the New Teftament * which in- 
Col.i.j^ao dicate, not obfcurely that the influence of his fufferings ex¬ 
tends to other worlds befides this : and if fo, who can take 
upon him to fay, that the quantity of good which they 
may have produced was not of fufficient importance to move 
even to this condefcenfion a Being who is emphatically 
ftyled love ? 

But let us fuppofe that every thing which he did and taught 
and fuffered was intended only for the benefit of man, we 
fhall, in the daily adminiftration of providence, find other in- 
ftances of the divine condefcenfion; which,' though they 
cannot be compared with the incarnation of the fecond per¬ 
fon in the bleffed Trinity, are yet fufficient to reconcile our 
underftandings to that myftery when revealed to us by the 
Spirit of God. That in Chrifl there fhould have dwelt on 
|| Col. ii. earth “ all the fulnefs of the Godhead bodily ||,” is indeed 
a truth by which the devout mind is overwhelmed with 
aftoniflimelit; but it is little lefs aftonifhing that the omni¬ 
potent Creator fhould be intimately prefent at every inftant 
of time to the meaneft of his creatures, “ upholding all 
things, the vileft reptile as well as the moft glorious angel, 
JHeb.i. 3. by the word of his powerj.” Yet it is a truth felf-evident, 
that without this conftant prefence of the Creator, nothing 
which had a beginning could continue one moment in be¬ 
ing ; that the viiible univerfe would riot only crumble into 
chaos, but vanifh into nothing; and that the fouls of men, 
and even the moft exalted fpirits of creation, would inftant- 
ly lofe that exiftence, which, as it was not of itfelf, and is 
not neceffary, muft depend wholly on the will of him from 
whom it was originally derived. See Metaphysics, n° 272 
—276, and Providence, n° 3. 

In what particular way God is prefent to his works, we 
cannot know. He is not diffufed through the univerfe like 
the anima mundi of the ancient Platonifts, or that modern 
idol termed the fubjlratum of Space (Metaphysics, n° 309, 
310.) ; but that he is in power as intimately prefent now 
to every atom of matter as when he firft brought it into 
exiftence, is equally the dictate of found pbilofophy and of 
divine revelation ; for “ in him we live and move and have 
our being;” and power without fubftance is inconceivable. 
If then the divine nature be not debafed, if it cannot be 
debafed by being conftantly prefent with the vileft reptile 
on which we tread, why fhould our minds recoil from the 
idea of a £1111 clofer union between the fecond perfon of the 
ever bleffed trinity and the body and foul of Jefus Chrifl ? 
The one union is indeed different from the other, but we 
are in truth equally Ignorant of the nature of both. Rea- 
fon and revelation affure us that God muft be prefent to 
his works to preferve them in exiftence; and revelation in¬ 
forms us farther, that one of the perfons in the Godhead 


affumed human nature into a perfonal union with himfelf, Theology 
to redeem myriads of rational creatures from the miferable I" 01 " 6 pecu- 
confequences of their own folly and wickednefs. The im- ldr ^ a ^ hri " 
portance of this objedt is fuch, that, for the attainment of 
, it, we may eafily conceive that he who condefcends to be 
potentially prefent with the worms of the earth and the 
grafs of the field, would condefcend (till farther to be per- 
fonally prefent with the fpotlefs foul and body of a man. 

Jefus Chrift lived indeed a life of poverty and fullering 
upon earth, but his divine nature was not affedted by his 
fufferings. At the very time when, as a man he had not a 
place where to lay his head; as God, he was in heaven as well 
as upon earth*, dwelling in light inacceffible ; and while, * T , ... 
as a man, he was increafing in wifdom and ftature, his di- ^ m ’ 
vinity was the fulnefs of him who filleth all in all, and from 
whom nothing can be hid. 

Perhaps the very improper appellation of mother of God , 
which at an early period of the church was given to the 
Virgin Mary, may have been one caufe of the reludtance 
with which the incarnation has been admitted ; for as we 
have elfewhere obferved (fee Nestorius), fuch language, 
in the proper fenfe of the words, implies what thofe, by 
whom it is ufed, cannot poffibly believe to be true; but it 
is not the language of feripture. We are there taught, that 
“ Chrift being in the form of God, thought it no robbery 
to be equal with God ; but made himfelf of no reputation, 
and took upon him the form of a fervant, and was made in 
the likenefs of man-j- that “ God fent forth his Son made j pm; p - 
of a woman, made under the law, to redeem them that 6 , 7. 
were under the law, that we might receive the adoption of 
fons||and that “ the word who was in the beginning || Galatian* 
with God, and was God, by whom all things were made, iv. 4, 5. 
was made flefli, and dwelt among men (who beheld his 
glory, the glory as of the only begotten of the father), full 
of grace and truth Jbut we are nowhere taught that . ; 

as God, he had a mother ! It was indeed the doftrine of * 
the primitive church||, that the very principle of perfonality „ <1 . 
and individual exiftence in Mary’s (on, was union with the sermon To* 
uncreated word ; and this doftrine is thought to imply the theincarna- 
miraculous conception, which is recorded in the plaineft tion. 
terms by two of the evarigelifts; for he was conceived by . I ^5 
the Holy Ghoft and born of a virgin^ ; but, as God, he 
had been begotten from all eternity of the Father, and in gotten of" 
order of nature was prior .to the Holy Ghoft. This is evi- the Father, 
dent from the appellation of i given to him by St John; U St Matt, 
for the term being ufed in that age, both by the Jewifti >■ l %> 4 °’ 
Rabbies and the heathen philofophers, to denote the fecond 
divine fubfiftence, which they confidered as an eternal and CIC " 
neceffary emanation from the firft, fometimes called T 5 a>a 9 sv 
and fometimes to tv; and the apoftle giving no intimation 
of his uftng the word in any uncommon fenfe, we muft 
neceffarily conclude, that he meant to inform us that the di¬ 
vinity of Chrift is of eternal generation. That the term 
xo^ot was ufed in this fenfe by the later Platonifts, and in 
all probability by Plato himfelf, we have fufficiently fhewn 
in another place (fee Platonism) ; and that a fimilar mode 
of expreffion prevailed among the Jews in the time of St 
John, is apparent from the Chaldee paraphrafe; which, in 
the 110th Pfalm, inftead of the words “ the Lord faid unto 
my Lord,” has, “ the Lord faid unto his word.” Again, 
where we are told in the Hebrew that Jehovah faid to 
Abraham$, “ I am thy (hi?ld and thy exceeding great re- §Gen.xv.i, 
ward,” we read in the Chaldee, “ my word is thy ftiield, 
and thy exceeding great reward.” Where it is faid, “ your 
new moons and your appointed feafts my foul hateth*.” * ifaiah i 
the paraphraft hath it, “ my word hateth ;” and where it 14. 
is faid, that “ Ifrael (hall be faved in the Lord with an 
everlafting falvationf,” in the fame paraphrafe it is, “ If-f Ifaiah si v. 

rael 17. 
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Theology, rael fliall be fared by the word of the Lord with everlaft- 
' n S But > s a paflage in the Jerufalera 

ftk/ Cm " Targum which puts it beyond a doubt, that by the Aoyo; 

the Jews underftood a divine perfon begotten of his Father 
before all worlds; for commenting on Genefis iii. 22. the 
authors of that work thus exprefs themfelves; “ The word 
of the Lord faid, behold Adam, whom I created, is the 
only begotten upon earth, as I am the only begotten in 
f He Agri- HEAVEN .» j n conformity with which, Philo introduces^; 
cnlt.lib.il. Logos fpeaking thus of himfelf; Kan ya; oi/ti aysvv 1 ) 70 ! at 
dto( uv, outs yivvuTOi as n/usis, l am neither unbegotten, as God, 
■nor begotten after the fame manner as you are. 

166 Ftom thele quotations we may juftly conclude, that the 

of the Nri ^icene fathers expreffed themlelves properly when they de- 
ceue creed, dared that the only begotten Son of God was begotten of 
his Father before all worlds, and is God of God ; for if 
St John had believed the noyosor word to be unbegocten, 
contrary to the belief of all who made ufe of the phrafe 
at the time when he wrote, he would furely have exprelfed 
his diifent from the generally received opinion. This how¬ 
ever, he is fo far from doing, that he gives theampleft con¬ 
firmation of that opinion, by declaring, that “ he beheld 
the glory of the word incarnate as the glory of the only 
begotten of the Father 5” for this declaration is true only 
of the divinity of Chrift, his human nature not being be¬ 
gotten of the Father, but conceived by the Holy Ghoft 
of the Virgin Mary. Hence our bleifed Lord affures us, 
that “ as the Father hath life in himself, fo hath he 
given the Son to have life in himfelf that “ the Son 
can do nothing of himfelf, but what he feeth the Father 
| St John do || ;” and that “he knew the Father becaufe he was 
v. 26. 19. f roni hi m anc j pent by himf.” We muft therefore agree 
f John vii. w ; t h bifhop Pearfon (n), that “ though the Father and 
Son are both truly God, and therefore equal in refpeft of 
nature, yet the one is greater than the other, as being the 
fountain of the Godhead. The Father is God, but not of 
God ; Light, but not of Light. Chrift is God, but of God j 
Light, but of Light. There is no difference or inequality 
in the nature or etl'ence, becaufe the fame in both; but the 
F ather of our Lord Jefus Chi iff. hath that eifence ot him¬ 
felf, from none ; Chrilt hath the fame effence, not of him- 
j 6 7 felf, but from him.” 

purpofe for The great purpofe for which this divine perfon was fent 
which i ut0 t lie world, and born of a woman, was to bruiie the 
Chrift was Lead of the lerpent, and reltore mankind to the inheritance 
the*world w 'hich had been forfeited by Adam’s tranfgreffion. Every 
difpenfation of Providence ftom the fall had been prepara¬ 
tory to this reftoration. Prophets had been raifed from 
time to time to preferve in the early ages of the world the 
knowledge and wotlhip of the true God : the children of 
Abraham, as we have feen, had been feparated from the 
furrounding nations for the fame purpofe ; and by the dif- 
perlion of the ten tribes, the captivity of the other two in 
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Babylon, and the tranflation of the Hebrew feriptures into Theology, 
the Greek language, much of the knowledge which had ™ re 
been revealed to the Ifraelites was gradually diffufed over ^.; an ^ 
the eaftern world. _ w 

But while the Jews were thus rendered the inftruments 
of enlightening the heathen nations of antiquity, their in- 
tercourfe with thofe nations made them almoft unavoidably 
acquainted with the philofophy.which was cultivated among 
the Chaldeans, the Perftans, and the Egyptian Greeks ; 
and ingrafting many of the opinions derived from thofe 
fchools upon the doflrines of Moles and the prophets, they 
corrupted their own religion while they improved that of 
their neighbours. Flence, by the time that Chrift came Corruption 
among them, they had made the word of God of none of the Jew 0 
effeft through a number of idle fancies which they inculca- at the time 
ted on the people as the traditions of the elders; and as they cf h . is ^ 
had attached themfelves to different mailers in philofophy, corai ”o' 
their unauthorifed opinions were of courfe different accord¬ 
ing to the different fources whence they were drawn. The 
peculiar tenets of the Essenes feem to have been a fpecies 
oi myftic Platonifm. The Pharisees are thought to have 
derived their origin from a Jewifh philofopher of tire Peri¬ 
patetic fchool; and the refemblance between the doctrines 
of the Sadducees and the philofophy of Epicurus has 
efcaped no man’s obfeivation. 

Though thefe fefts maintained mutual communion in 
public worlhip, they abhorred each other's diftinguifhing te¬ 
nets ; and their eternal wranglings had well nigh banifhed 
from them every fentiment of true religion. They agreed, 
however, in the general expedition of the Meffiah pro- 
mifed to their fathers ; but, unhappily for themfelves, ex- 
pedted him as a great and temporal prince. To this mif- 
take fevesal circumftances contributed : fome of their pro¬ 
phets had foretold his coming in lofty terms, borrowed from 
the ritual law, and the fplendourof earthly monarchs. The 
neceffity of calling this veil over thofe living oracles we have 
fhewn in another place (fee Prophecy, n° 17.). At the 
time when the predictions were made, the Mofaic fyftem 
had not run out half its courfe,. and was therefore not to 
be expofed to popular contempt by an information that it 
was only the harfti rudiment of one more eafy and perfect. 

To prevent, however, all miftakes in the candid and im¬ 
partial, when the Meffiah fhould arrive with the credentials 
of miraculous powers, other prophets had deferibed him in 
the cleared, terms as having no form nor comelinefs, as a 
fheep dumb before his Ihearers, and as a lamb brought to 
the {laughter ; but the Jews had fuffered fo much from the 
Chaldeans, the Greeks, and other nations by whom they 
had been conquered, and were then differing fo much from 
their mafters the Romans, that their carnal minds could 
think of no deliverance greater than that which fhould ie- 
feue their nation from every foreign yoke. 

What men earneftly wifh to be true, they very readily 

believe. 


(n) We beg leave to recommend to our readers this author’s excellent expodtion of the apoftle’s creed, as a work 
which will render them great affiftance in acquiring juft notions of the fundamental articles of the Chriftian faith. They 
will find it, we think, a complete antidote againft the poifon of modern Unitarians and modern Tritheifts; of w'homthe 
former teach that Jefus Chrift was a mere man, the fon of Jofeph as well as of Mary ; while the latter, running to the 
other extreme, maintain, that, with refpeCt to his divinity, he is in no fenfe fubordinate to the Father, but might 
have been the Father, the Son, or the Holy Ghoft, according to the good pleafnre of the eternal three. We have 
been at fome pains to prove his divinity, and likewife his eternal generation ; but in fuch a fhort compend as we mull 
give, it feems not to be worth while to prove his miraculous conception. That miracle is plainly alferted in the New 
Teftament in words void of all ambiguity; and as it is furely as eafy for God to make a man of the fubftance of a 
woman as of the dull of the earth, we cannot conceive what fhould have induced any perfon profeffing Chriilianity to 
call it in quetlion. The natural generation of Chrift is a groundlefs fancy, which can ferve no purpofe whatever, even 
to the Unitarians. 
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Theology, believe. Hence that people, lofing fight of the yoke under 
more pecu- which they and the whole human race were brought by 
lVan ^^ ri " ^ le hi U of Adam, mi (la king the fenfe of the blefling promifed 
to all nations through the feed of Abraham, and devoting 
their whole attention to the moll magnificent defcriptions 
of the Meffiah’s kingdom, expected in him a prince who 
lhould conquer the Romans, and eflablifh on earth a uni- 
verfal monarchy, of which Jerufalem was to be the metro¬ 
polis. 

169 As our Saviour came for a very different purpofe, the 
The obje&s firft objefl. of his million was to refiify the notions of his 
erring countrymen, in order to fit them for the deliverance 
which they were to obtain through him. Accordingly, 
when he entered upon his office as a preacher of righteouf- 
nefs, he embraced every opportunity of inveighing with be¬ 
coming firmnefs againft the falfe doffrines taught as tradi¬ 
tions of the elders ; and by his knowledge of the fecrets of 
all hearts, he expofed the vile hypocrify of thofe who made 
a gain of godlinefs. The Jews had been led, by their fepa- 
ration from the reft of the world, to confider themfelves as 
the peculiar favourites of Jehovah; and the confequence 
was, that, contrary to the Ipirit of their own law, and the 
explicit dodlrines of fome of their prophets, they looked 
upon all other nations with abhorrence, as upon people 
phyfically impure. Thefe prejudices the bleffed Jefus la¬ 
boured to eradicate. Having defired a lawyer, by whom 
he was tempted, to read that part of the law of Mofes which 
commanded the Ifraelites to love their neighbours as them¬ 
felves, he compelled him, by means of a parabolical account 
of a compaffionate Samaritan, to acknowledge, that under 
the denomination of neighbour the divine lawgiver had com¬ 
prehended all mankind as the objects of love [|. The im¬ 
portance in which Mofes held the ritual law, and to which, 
as the means of preferving its votaries from the contagion 
of idolatry, it was juftly intitled, had led the Jews to con¬ 
fider every ceremony of it as of intrinfic value and perpe¬ 
tual obligation: but Jefus brought to their recollection 
God’s declared preference of mercy to facrifice; (hewed 
them that the weightier matters of the law, judgment, mer¬ 
cy, and faith, claimed their regard in the firft place, and its 
ceremonial obfervances only in the fecond ; and taught 
them, in conformity with the predictions of their own pro- 
f Jeremiah phetsf, that the hour was about to come when the wof- 
xxxi. 3r, jj,ip of God lhould not be confined to Jerufalem, but that 
“ true worfhippers fhould every where worfhip the Father 
in ipirit and in truth. 

It being the delign of Chrift’s coming into the world to 
break down the middle wall of partition between the Jews 
and Gentiles, and to introduce a new difpenfation of religion 
which fhould unite all mankind as brethren in the worfhip 
of the true God, and fit them for the enjoyment of heaven ; 
he did not content himfelf with merely reftoTing the moral 
part of the Mofaic law to its primitive purity, difencumber- 
.ed of the corrupt gloffes of the Scribes and Pharifees, but 
added to it many refined and fpiritual precepts, which, till 
they were taught by him, had never occurred either to jew 
or Gentile. The Hebrew lawgiver had prohibited murder 
under the penalty of death ; but Chrift extended the prohi¬ 
bition to caufelefs anger, and to contemptuous treatment of 
our brethren, commanding his followers, as they val ued their 
everlafting fhlvation, to forgive their enemies, and to love all 
mankind. Adultery was forbidden by the law of Mofes as 
a crime of the deepeft dye ; but Jefus faid to his difciples, 
“ that whofoever looketh on a woman to luft after her, hath 
committed adultery with her already in his heart,” and is 
of courfe liable to the divine vengeance. The lex tal'wnit 
was in force among the jews, fo that the man who had de¬ 
prived his neighbour of an eye or a tooth, was to fuffer the 
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lofs of an eye or a tooth himfelf; but this mode of punifh- Theology, 
ment, which inflicted bletmjb for blemi/h, though fuited to ™ ore 1 '"“' 
the harHnpfc ,vf Wirt, _°. l« arl y Chn * 


&c. 

} John iv. 
* 5 — 27 - 


the hardnefs of Jewifh hearts, being inconfiftent with the “"J 
mild ipirit of Chriftianity, was abolifhed by our bleffed w-v 
Lord, who feverely prohibited the indulgence of revenge, 
and commanded his followers to love even their enemies. 

Perjury has in every civilized nation been juftly confidered 
as a crime of the higheft atrocity, and the Mofaic law doom¬ 
ed the falfe witneis to bear the punifhment, whatever it 
might be, which he intended by fwearing falfely to bring 
upon his brother; but the Author of the Chriftian religion 
forbade not only falfe fwearing, but fwearing at all, except 
on folenin occafions, and when an oath fhould be required by 
legal authority. See Oath. 

By thus reltoring the law to its original purity, and in 170 
many cafes extending its fenfe, the bleffed Jefus executed In -whichKe 
the office of a Pnof het to the loft fheep of the houfe of ^ ecu ,p j :rl £ 
Ifrael 5 but had he not been more than an ordinary prophet, 
he could not have abrogated the molt trivial ceremony of 
it, nor even extended the fenfe of any of its moral precepts; 
for their great lawgiver had told them, that “ the Lord their 
God would raife up unto them but one Prophet, like unto 
him, to whom they fhould hearken J.” That Prophet was j x>eut. 
by themfelves underftood to be the Meffiah, whom they ex- xviii. 15. 
pe-Cted to tell them all things. It was rreceffary therefore 
that Jefus, as he taught fome new doCtrines, and plainly in¬ 
dicated that greater changes would foonbeintroduced,fhould 
vindicate hisclaim to that exalted character which aloriecould 
authorife him to propofe innovations. This he did in the 
ampleft manner, by fulfilling prophecies and working mira¬ 
cles (fee Miracle and Prophecy) j fo that the unpreju¬ 
diced part of the people readily acknowledged him to be of 
a truth “ that prophet which fhould come into the world— 
the Son of God, and the King of Ifrael. “ He did not, 
however, make any change in the national worfhip, or af- 17 1 

lume to himfelf the fmalleft civil authority. He had fub- His ftridt 
mined to the rite of circumcifion, and ftri&ly performed obedience 
every duty, ceremonial as well as moral, which that cove- t0 tIlc lawv 
nant made incumbent upon other Jews ; thus fulfilling all 
righteoufnefs. Though the religion which he came to pro¬ 
pagate was in many refpefts contrary to the ritual law, it 
could not be eftablifhed, or that law abrogated, but in con¬ 
fequence of his death, which thefyftem of facrifices was ap¬ 
pointed to prefigure; and as his kingdom, which was not 
of this world, could not commence till after his refurreiftion, 
he yielded during the whole courfe of his life a cheerful obe¬ 
dience to the civil magiftrate, and wrought a miracle to ob¬ 
tain money to pay the tribute that was exacted of him. Be¬ 
ing thus circumftanced, he chofe from the loweft and leaft 
corrupted of the people certain followers, whom he treated 
with the moft endearing familiarity for three years, and 
commiffioned at his departure to promulgate fuch do&rines 
as, confidently with the order of the divine difpenfations, 
he could not perfonally preach himfelf. With thefe men, 
during the courfe of his miniftry on earth, he went about 
continually doing good, healing the fick, calling out devils, 
raffing the dead, reproving vice, preaching righteoufnefs, 
and inftru&ing his countrymen, by the moft perfect example 
which was ever exhibited in the world,of whatfoever things 
are true, or honed, or juft, or pure, or lovely, or of good 
report. The Scribes and Phaiifees, however, finding him 
not that conqueror whom they vainly expefted, becoming 
envious of his reputation among the people, and being filled 
with rancour aginft him for detecting their hypocritical 
arts, delivered him up to the Roman governor, who, though 
convinced of his innocence, yielded to the popular cla¬ 
mour, and crucified him between two thieves, as an enemy 
to Gssfar, 

Juft 
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Theology, Juft before he expired, he faid, It is finifhed, intimating 
purpofe was now fulfilled for which he had come 
into the world, and which, as he had formerly told his dif- 
ciples, “ was not to be miniftered unto but to minifter, and 
to give his life a ranfom for many||.” For his blood, as 
xx ' he allured them at the inftitution of the Eucharift, “ was 
to be Ihed for the remilllon of fins.” That Chrift died vo- 
luntarily for us, the juft for the unjuft, and that “ there 
is none other name under heaven given among men where¬ 
by we mull be faved is the uniform doftrine of the pro¬ 
phets who foretold his coming, of John the Baptift who 
was his immediate harbinger, and of the apoftles andevan- 
gelifts who preached the gofpel after his afcenfion into hea¬ 
ven. Thus Ifaiah fays of rhe Mefliah f, that “ he was 
wounded for our tranfgreffions, and bruiied for our iniqui¬ 
ties ; that the chaftifement of our peace was upon him, and 
that with his ftripes we are healed; that we had all like 
Iheep gone aftray, turning every one to his own way, and 
that the Lord laid on him the iniquity of us all; that he 
was cut off out of the land of the living, and ftricken for 
the tranfgreffion of God’s people ; that his foul or life was 
made an offering for fin ; and that he bore the fin of many, 
and made interceffion for the tranfgreffors.” The Baptift, 
“ when he faw Jefus coming unto him, faid to the people, 
Behold the Lamb of God, which taketh away the fin of the 
world plainly intimating that his death was to beafacri- 
fice, fmce it was only as a facrifice that the Jews could 
form any conception of a lamb taking away fin. The 
epiftles of St Paul are fo full of the doftrine of Chrift’s fatis- 
faftion, that it is needlefs from his writings to quote parti¬ 
cular texts in proof of it. He tells the Romans, that Jefus 
Chrift was fet forth to be a propitiation through faith in 
his blood ; that he was delivered for our offences, and “ rai- 
fed again for our juftification ; that he died for the ungodly ; 
and that God commendeth his love towards us, in that 
while we were yet finners Chrift died for us.” He affures 
the Corinthians that Chrift died for all; that they who live 
fhould not henceforth live unto themfelves, but to him who 
died for them and rofe again ; and that God made him to 
be fin for us who knew no fin, that we might be made the 
righteoufnefs of God in him.” He informs the Galatians, 
that Chrift “ gave himfelf for our fins, that he might deli¬ 
ver us from this prefent evil vvorld, according to the will of 
God and our Father ; and that he redeemed us from the 
curfe of the law, being made a curfefor us.” St Peter and 
St John talk the very lame language j the former teaching 
Us, that “ Chrift fuffered for us, and bare our fins in his 
own body on the tree J ; the latter, that the blood of Jefus 
Chrift cleanfeth us from all fin, and that he is the propiti¬ 
ation for our fins ; and not for our’s only, hut alfo for 
the fins of the whole world J.” That he came into the 
world for the purpofe of fuffering, appears from his own 
words: for “ no man (faid he$) taketh my life from me, 
but I lay it down of myfelf: I have power to lay it down, 
and I have power to take it again. This commandment 
have I received from my Father.” And that he volunta¬ 
rily laid it down for mankind, is evident from his calling 
himfelf the Good Shepherd, and adding, that “ the Good 
Shepherd giveth his life for the Iheep*.” 

That Chrift died for the benefit of the human race, is a 
truth fo apparent from thefe texts, and from many others 
which might be quoted, that no man profefiing Chriftianity 
has hitherto called it in queftion. Very different opinions 
have been formed indeed concerning the nature and extent 
of that benefit, and the means by which it is applied ; but 
that the paffion and death of the bleffed Jefus were effential 
parts of his miniltry on eardr, has never been controverted, 
unlel’s perhaps by thofe modern Unitarians who have cor- 
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refled the errors of the apoftles and evangelifts, and with Theology, 
whofe writings we acknowledge ourfelves to be very little 
acquainted. That on the crofs he made fatisfaflion to his £j an 
Father for the fins of the world, is the general belief of 
Chriftians ; but prefumptuous men, aiming at being wife 
beyond what is written, have ftarted a thoufand idle queftions 
concerning the neceflity of fuch fatisfaflion, and the manner 
in which it was made. Some limiting the power and mer¬ 
cy of the Omnipotent, have dared to affirm that God could 
not have pardoned man without receiving full fatisfac- 
tion for his offences; that nothing but the fliedding of 
the blood of Chrift could make that fatisfaflion ; that his 
death .* as indeed fufficient to atone for a thoufand worlds ; 
that, however, he did not die for all mankind, but only for 
a chofen few, ordained to eternal life by a fecret decree be¬ 
fore the foundation of the vvorld ; and that the reft of the 
race arepaffjdby, and doomed to eternal perdition, for the 
glory of God’sjuftice. Others, convinced by every thing 
around theia that the Creator and Governor of the univerfe 
is a being of infinite benevolence, whofe only end in giving 
life muft have been to communicate happinefs, have contend,- 
ed, that no atonement whatever could be neceffary to obtain 
from him the forgivenefs of fin upon fincere repentance ; 
that it is contrary to all our notions of juftice to punilh the 
innocent for the guilty ; and that therefore the death of 
Chrift, though an effential part of his miniftry, could not be 
neceffary, but at the molt expedient. 

We enter not into thefe impious debates. The Scrip¬ 
tures have nowhere faid what God could or could not do ; 
and on this fubjeft we can know nothing but what they 
have taught us. That “ we are reconciled to God by the j 
death of his Son,” is the principal doftrine of the New Te- ^ 
{lament ; and without prefuming to limit the power, the 
mercy, orthewifdom, of him who created and fuftains the 
univerfe, we lhall endeavour to (how that it is a doftrine 
worthy of all acceptation. In doing this, we (hall ftate im¬ 
partially the opinions which men really pious have held re- 
fpefiing the form or manner in which Chrift by his death 
made fatisfaflion to God for the fins of the world ; and we 
hope that our readers, difregarding what may be prejudices 
in us, will embrace that opinion which ffiall appear to 
them moll confonant to the general fenfe of facred Scrip¬ 
ture. 

The ftrifleft adherents to the theological fyftem of Cal- Opinion? 
vin, interpreting literally fuch texts of Scripture as fpeak of the Cal- 
of his being made fin for us, of his hearing ourfins in his onvn 
body on the tree , and of the Lord’s laying on him the iniquity 
of us all , contend, that the fins of the elefl were lifted off 
from them and laid upon Chrift by imputation, much in the 
fame way as they think the fin of Adam is imputed to his 
pofterity. “ By bearing the fins of his people (fays Dr 
Gill*), he took them off from them, and took them upon * Boc h of 
himfelf, bearing or carrying them as a man bears or carries Dlvin . lty * 
a burden on his Ihoulders. There was no fin in him inhe- book iii. 
rently, for if there had, he would not have been a fit perfon chap. v. 
to make fatisfaflion for it ; but fin was put upon him by his § 4- 
Divine Father, as the fins of the Ifraelites were put upon 
the fcape-goat by Aaron. No creature (continues he) 
could have done this; but the Lord hath laid on him, or 
made to meet on him, the iniquity of us all, not a fingle ini¬ 
quity, but a whole mafs and lump of fins collefled together, 
and laid as a common burden upon him ; even the fins of all 
the eleft of God. This phrafe of laying fin on Chrift is 
expreffive of th z imputation of it to him ; for it was the will 
of God not to impute the tranfgreffions of his elefl to them- 
felves, but to Chrift, which was done by an afl of his own ; 
for he hath made him to be fin for us ; that is, by imputation, 
in which way we are made the righteoufnefs of God in him; 

that 



47 2 

Theology, 
rocre pecu¬ 
liarly Chri- 

(tian. 


T H E O L O G Y; 


Part II, 


$ Chap, 
viii. 17. 


175 

Objedted 

to 


that being imputed to us by him as our fins were to Chrift. 
The fenfe (fays our author) is, a charge of fin was brought 
againft him as the furety of his people. He was numbered 
with the tranfgreiTors ; for bearing the fins of many, he was 
reckoned as if he had been a finner himfelf, fin being impu¬ 
ted to him ; and was dealt with as fuch. Sin being found 
upon him by imputation , a demand offatisfadtion for fin was 
made, and he anfwered it to the full. All this was with his 
®wn confent. He agreed to have fin laid upon him, and im - 
puted.10 him, and a charge of it brought againft him, to 
which he engaged to be refponfible ; yea, he himfelf took 
the fins of his people upon him ; fo the evangelift Mat¬ 
thew has it. * Himfelf took our infirmities, and bore our 
ficknelfes fAs he took the nature of men, fo he took 
their fins, which made his flefti to have the lihneft of finful 
fiejh , though it really was not finful. What Chrift bore be¬ 
ing laid upon him, and imputed to him, were fins of all 
forts, original and adtual ; fins of every kind, open and fe- 
cret, of heart, lip, and life ; all adts of fin committed by his 
people, for he has redeemed them from all their iniquities; 
and God, for Chrift’s fake, forgives all trefpaffes, his blood 
cleanfes fromall fin, and his righteoufnefs juftifies from all; 
all being imputed to him as that is to them. Bearing fin 
fuppofes it to be a burden ; and indeed it is a burden too 
heavy to bear by a fenfible finner (e). When fin is char¬ 
ged home upon the confcience, and a faint groans, being 
burdened, with it, what mu ft that burden be, and how hea- 


ftian. 


performed. To remove guilt from the finner and lay it Theology, 
upon the innocent may therefore be fafely pronounced im- l y ore r cc, ![ 
pofiible even for Omnipotence itfelf, for it implies that a liarly Chn ' 
thing may be and not be at the fame inftant of time ; and 
the dodtrine which teaches that this removal was made from 
the eledt to Chrift, is an imagination of yefterday, which has 
no countenance from feripture, and is contrary to the efta- 
blifhed conftitution of things. Thofe udio imagine that guilt 
may be propagated from father to fon, have fomething like 
an argument to urge for the imputation of Adam’s fin to 
his numberlefs pofterity ; for all the men and women who 
have by ordinary generation been introduced into the world, 
have undoubtedly derived their nature from the primeval 
pair. But Chrift did not derive his nature from the elett, 
that their fins fhould be communicated to him ; nor, as he 
was miraculoufly conceived by the Holy Ghoft, can we at¬ 
tribute to him any degree of that taint which is fuppofed 
to have been conveyed from Adam to all the other genera¬ 
tions of men. 176 

Nothing more, therefore, can be meant by “ Chrift’s be- Tests on 
ing made fin for us,” and“ bearing our fins in his own 
body on the tree,” or by God’s “ laying upon him the in- eX pi a i ne d, 
iquity of us all,” than that by his fufferings we are freed 
from the punifhment of our fins ; it being in feripture a com¬ 
mon figure of fpeech, as even Dr Gill has fomewhere ac¬ 
knowledged, to denote by the word fin the confequences of fin. 

That this figure is ufed in thofe texts from which he in- 


vy the load which Chrift bore, confining of all the fins of fers that Chrift took the fins of the ele< 5 t upon himfelf, is 
all the eledt from the beginning of the world to the end of evident from the verfe which he quotes from the gofpel of 


it ? and yet he funk not, but flood up under it ; failed not, 
nor was he difeouraged, being the mighty God, and the 
Man of God’s right-hand, made ftrong for himfelf.” 

To the Arminians or Remonftrants, this dodtrine of the 
imputation of the (ins of men to the Son of God appears 
as abfurd as the fimilar dodtrine of the imputation of the fin 
of Adam to his unborn pofterity ; and it is certainly attend¬ 
ed with confequences which have alarmed ferious Chriftians 
of other denominations. 


St Matthew ; in which it is faid, that “ himfelf took our 
infirmities and bore our ficknelfes.” The ficknelfes and in¬ 
firmities there alluded to are theleprofy, the palfy, the fever, 
and demoniacal poffeffions : but when our blelfed Lord cured 
thefe difeafes, furely he did not by his omnipotent word 
lift them off from the patients and take them on himfelf, 
fo as adtually to become a leper, a paralytic, and a dsemo- 
niac, or even to be reckoned as fuch either by the multitude, 
or by the priefts whofe duty it was to take cognizance of 


Were it poffible in the nature of things, fays the Armi- every legal uncleannefs*. And if his inveterate enemies 

* /■• « .1 r f .1 1*1 _.. • . , , . _ 1 "... .1 . 1 r . 1_ L _ J . 


man, to transfer the guilt of one perfon to another, and to 
lay it upon him as a burden, it could not be done without 
violating thofe laws of equity which are eftabliflied in the 
feripture and engraven on the human heart. But this is not 
poffible. To talk of lifting lumps of fin or transferring 
them like burdens from the guilty to the innocent, is to 


did not impute to him the leprofy when he removed that 
plague from others, why fhould it be fuppofed that his own 
Father, to whom he was at all times well-pleafing, imputed 
to him thofe fins of which, by his fufferings, he removed 
the punifhment from thofe who were guilty ? To impute to 
a perfon any adtion, whether virtuous or vicious, which he 


* Levit. 


utter jargon, fays he, which has no meaning ; and we might did not perform, can proceed only from ignorance, or malice, 
with as much propriety fpeak of lifting a fcarlet colour from or partiality ; but God is no refpedter of perfons, and from 
a piece of cloth and laying it on the found of a trumpet, as ignorance and malice he is removed to an infinite difiance, 
of literally lifting the fins of the eledt from them and laying It is indeed an undoubted truth, that “ the Lord Jefus, by 
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them on Chrift. Guilt is feated in the mind ; and no man 
can become a finner but by an adt of volition. If Chrift 
therefore really took upon him the fins of his people, he 
muft have deliberately formed a wiffi to have adtually com¬ 
muted all thofe fins ; but fuch a wifti, though it would have 
made him inherently guilty, and therefore incapable of fatis- 
fying for fin, could not have cancelled deeds that were done 
before he was born, or have made thofe innocent ■who had 
reallv been finners. A deed once done cannot be undone ; 
a volition which has been formed cannot be annihilated. By 
fincere repentance, the habitual difpofitions are indeed eban- 


his perfedt obedience and facrifice of himfelf, which he 
through the eternal fpirit once offered up unto God, hath 
fully fttisfied the juftice of his Father ; and purchafed not 
only reconciliation, but an everiafting inheritance in the 
kingdom of heaven for all thofe whom the Father, hath 
given him f but that he adtually took upon himfelf the }Confeflion 
fins of mankind, or that thofe fins were imputed to him by of Faith, 
God, who punifhed him as a perfon whom he confidered as chap. viii. 
guilty, is a dodtrine equally injurious to the juftice of the § 5 ' 
Father and to the immaculate purity of the Son. 

The earneftnefs with which this dodtrine was inculcated They have 
ged and thofe who havebeen finnersbecome objedts ofmercy ; by fome of the earlieft reformers, and the impoffibility of ad- probably 
but'no power can recal the hours that are paft, or make mitting it, which every refledling and unprejudiced mind contributed 
thofe actions which have been performed to have been not muft feel, was probably one of the caufes which drove So- g“ 

cinius denyThe 

_ _ __ dodtrine of 

“ ' “ fedemp- 

( e) By the phrafe afenfible finner, the learned author means a finner who is not paft feeling, but has a confcience alive t,on ‘ 
to the fenle of remorfe. 
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cinus andhis followers to the otherextremeof denyingChrift’s 
■ fatisfaflion altogether, and confidering his death as nothing 
more than that of an ordinary martyr, permitted for the 
purpofe of attefting the truth of his dodtrine, and paving the 
way for his refurre&ion, to confirm the great promiie of 
immortality. According to thefe men, forgivenefs is freely 
difpenfed to thofe who repent, by the effential goodnefs of 
God, without regard to the merit or bufferings of any other 
being; and the gofpel is faid tofave from fin, becaufe it is 
the mod perfedl leffon of righteoufnefs. The great objec¬ 
tion of Crellius to the doctrine of the fatisfadlion is, that it is 
a hindrance to piety ; for if Chrift has payed the whole debt, 
he thinks that we mull have nothing to do, as nothing more 
can be required of us. And if it were indeed true that our 
fins are imputed to Chrift, and his righteoufnefs imputed to 
us, this objedtion would be infurmountable ; for God could 
not juftly exadt a double punifhment for the fame fin, or in¬ 
flict mifery upon thofe to whom he imputes perfedt righteouf¬ 
nefs. But as to this imaginary transferring of virtues and 
vices from one perfon to another, the Chriftian feriptures 
give no countenance ; fo they nowhere call the death of 
Chrift a fatisfaBion for the fine of men. The term has indeed 
been long in ufe among divines, and when properly explain¬ 
ed it may be retained without any danger ; but in treating 
of this fubjedt, it would perhaps be more prudent to reftridl 
ourfelves to the ufe of feripture language, as the word fatis¬ 
faBion carries in it the ideas of a debt paid and accepted ; 
whereas it is faid by St Paul, that “ eternal life is th tgtfi 
of God through Jefus Chrift our Lord ; and that we are 
juftified freely by his grace through the redemption that is in 
Jefus Chrift, whom God hath fet forth to be a propitiation 
through faith in his blood." 

To clear up this matter, and attain adequate notions of 
redemption and juftification, it will be neceffary to look 
reftored to back to the fall of our firft parents; for the great purpofe 
mankind f or which Chrift was promifed, and for which he came into 
the world, was by bruifing the head of the ferpent, to re- 
ftore mankind to the inheritance which they had loft 
through the tranfgreffion of Adam. This is apparent not on¬ 
ly from the original promife made to the woman, but alfo 
from different palfages in the epiftles of St Paul, who ex- 
prefsly calls Chrift the fecond Adam, and fays, that, “ as 
by the offence of one, judgment came upon all men to con¬ 
demnation ; even fo by the righteoufnefs of one, the free- 
gift came upon all men unto juftification of life that “ as 
by one man’s difobedience many were made Turners, fo by 
the obedience of one fhall many be made righteousand 
that, “ as in Adam all die, even fo in Chrift fhall all be 
made alive." Hence it was that John the Baptift, when 
fCh.i.vcr. he faw Jefus coming to him, faid to his difciplesf, “ Be¬ 
ad- hold the Lamb of God which taketh away, not the Jins, 

but the fin of the world," evidently alluding to Adam’s 
fin and its confequences, fince no other fin was ever com¬ 
mitted of which the confequences extend to the whole 
world. 

This being the cafe, it is undeniable, that whatever we loft 
in the firft Adam is reftored to us’ by the fecond ; and 
therefore they who believe that the punifhment denounced 
againft eating the forbidden fruit was death corporal, fipiri- 
tuaf, and eternal, muft believe that we are redeemed from all 
thefe by Chrift : who having “appeared once in the end 
of the world to put away fin by the facrifice of himfelf, died 
for us, that whdiher we wake or deep we fhould live to- 
* HA. ix. gether with him*." If the image of God in which man 
£6. i Tlief. was created was loft by the breach of the firft covenant, it is 
v. 10. more than reftored to us “ by the Mediator of a better 
covenant, which is eftabliftied upon better promifes ;’’ if 
by the fin of Adam we were utterly indifpofed, difabled, 
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and made oppofite to all that is fpirittially good, find wholly Theology, 
inclined to all evil, and that continually, we are freed from cftri3 
that dreadful curfe by “ our faviour Jefus Chrift, who gave ft [ an ' 
himfelf for us, that he might redeem us from all iniquity,and 
purify to himfelf a peculiar people zealous of good worksf 
and if for our {hare in the firft tranfgreffion we be juftly li¬ 
able to all punifhments in this world and in that which is to 
come, the apoftle affures us, that “ when we were enemies 
we were reconciled to God by the death of his Son, becaufe 
that God was in Chrift reconciling the world to himfelf, 
not imputing their trefpaffes unto themj:." As Jefus is 
** the Lamb flain in the divine decree from the foundation 
of the world," thefe beneficial confequences of his death 
have been extended by a retrofpe&ive view to all in every 
age whofe names are written in the book of life, though it 
is abfurd to fuppofe that he literally took their fins upon 
him, and impious to imagine that he fuffered under the im¬ 
putation of fin. 

Such is the general do&rine of redemption, as it is taught Moderate 
by the more moderate Calvinifts and more moderate Remon- CalvinifU 
ftrants ; for moderate Chriftians of all denominations, though all< l Re * 
they exprefs themfelves differently, have nearly the fame ^TTh^fani'e 
views of the fundamental articles of their common faith. op : n ; 01l( 

It mull not, however, be concealed, that many divines of 
great learning and piety, though removed to an infinite dif- 
tance from the fchool of Socinus, contend ftrenuoufly 
againft the doftrine of vicarious atonement for aflual tranf- 
greffions of the moral law. Thefe are the more zealous 
Arminians, who deny that we inherit any moral taint or in- 
telledlual weaknefs from our firft parents, whom they be¬ 
lieve never to have been in a ftate of greater perfeftion than 
many of their pofterity who are called degenerate . Accord- 
ing to them, we loft nothing by the fall of Adam but our D 0 a r ; ne df 
tide to eternal life or perpetual exiftence, together with the more 
thofe graces of the Holy Spirit which were bellowed under zealous Ar« 
the firft covenant to train mankind for the fociety of hea- minians* 
ven; and as eternal life and fupernatural grace conftituted 
one free-gift, not due to the nature of man, or indeed of 
any created being, they might, when forfeited, be reftored 
by any means or upon any condition which fhould feem ex¬ 
pedient to the all-wife Donor. Thefe means, and that con¬ 
dition, human reafon cannot indeed difeover ; but it feems 
very fit that they fhould be different from the means by 
which moral agents under the law of nature can fecure to 
themfelves the favour of their Creator, or recover it when 
occafionally loft. The former depends on arbitrary will 
and pleafure, or at lead upon no other principles difeover- 
able by us; while the latter arifeth out of the eftablifhed 
and welhknown conftitution of things. Thus moral virtue, 
comprehending piety, was the condition of that favour and 
proteftion which the creature man, in his original ftate, 
could claim from his Maker; but obedience to a pofitive 
command was the condition of die free gift of immortality 
conferred upon Adam on his introduction into paradife. The 
claim arifing from the relation between the creature and the 
Creator Is indiffoluble, becaufe that relation cannot be dif- 
folved 5 fo that the man who, by a tranfgreffion of the 
moral law, or of any part of that fyftem which is called die 
religion sf nature, has forfeited the favour of God, may rea- 
fonably hope to recover it by fincere repentance and a re¬ 
turn to his duty : and nothing but fuch repentance and re¬ 
formation can recover it; becaufe, in a moral agent, nothing 
can be agreeable to God but moral difpofitions, which can¬ 
not be transferred from one perfon to another, and for the 
want of which nothing can atone. Our virtues are not re¬ 
quired nor our vices prohibited, as if the one could profit 
and the other injure him who created us ; “for is it any 
pleafure to the Almighty that we are righteous ? Or is it 
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Theology ^<7/7 to him that we make our ways perfeff ? Will he re- 
hari e Chri" prove us por f ear of us ■” No ! He commands us to be 
U ftlan, 11 v ‘ rtuous 5 and forbids us to be vicious, only becaufe virtue 
w"-v—is neceffary to our own happinefs, and vice produdtive of 
everlafting mifery. 

Were an immoral man to be introduced into the fociety 
of angels and juft men made perfect, he would not experi¬ 
ence in that fociety what we are taught to expeft from the 
joys of heaven ; becaufe to fuch joys his acquired difpofi- 
tions would be wholly repugnant. Nor could the fufferings of 
any perfon whatever, or the imputation of any extrinfic righte- 
oufnefs, make that mind which had long been immerfed in 
the groffeft fenfuality reliffi the intellectual and refined en¬ 
joyments of heaven ; or the man who had been the habitual 
flave of envy, malice, and duplicity, a fit inhabitant of that 
place where all are actuated by mutual love. On the other 
hand, fay the divines whofe doftrine we are now detailing, 
it isimpofiible to ftippofe that the Father of mercies, who 
knows whereof we are made, ffiouldhave doomed to eternal 
’ mifery any moral agent who had laboured through life to 
ferve him in lincerity and in truth ; or that any atonement 
could be neceffary to redeem from the pains of hell the man 
whofe pious and virtuous difpofitions have through peni¬ 
tence and prayer become fuited to the fociety of heaven. 
Unfinning perfection never was nor ever could be expected 
in man. He is brought into the world free indeed from 
vice, but equally deftitute of virtue ; and the great bufinefs 
of his life is to guard his mind from being polluted by the 
former, and to acquire difpofitions habitually leading to the 
practice of the latter. Till thefe habits be fairly formed, 
it feems impoffible that he (hould not fometimes deviate from 
the paths of reCtitude, and thereby incur a temporary for¬ 
feiture of the divine favour ; but the very conftitution of his 
mind, and the purpofe for which he is placed in a ftate of 
probation, ftiow that the divine favour thus forfeited can 
be recovered only by repentance and reformation. 

Widely different, however, is the cafe with refpeCt to the 
forfeiture and recovery of a free gift, to which man has no 
natural claim. When the condition is broken on which 
.j^Chrift fuch a gift was bellowed, repentance can be of no avail; 
died to it mull be either irrecoverably loft, or reftored by the mere 
redeem us good pleafure of the giver. Immortality or perpetual ex- 
from the jft en ce is a gift which upon certain terms was freely bellowed 
power of upon ,-jje human race, and forfeited by the tranfgreffion of 
the grave, p arent violating thofe terms. It was reftored by 

the free grace of God, who was pleafed to ordain, that 
“ fince by man came death, by man fiiould alfo come the 
refurreCtion ol the dead ; for as in Adam all die, even fo in 
Chrift fha.ll all be made alive.” “ Hence the apoftle, writing 
to the Romans of the benefits of being the children’of God, 
and joint-heirs with Chrift, fummeth up thofe benefits with 
the refurreffion from the dead.” For the creature, L e. 
*Rom. viii. mankind, was made fubjeCt (fays he*) to vanity or death, 
so—34. not willingly, but by reafon of him who has fubjedted the 

fame in hope; becaufe the creature itfelf alfo ffiall be deli¬ 
vered from the bondage of corruption into the glorious li¬ 
berty of the children of God. For we know that the 
•whole creation groaneth, and travaileth in pain together 
until now : and not only they but ourfelves alio, who have 
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the firft fruits of the fplrit, even we ourfelves, groan within Theology, 
ourfelves, waiting for the adoption, viz. the redemption of our more P° c “- 
body( f). That this redemption of our body is" the con- p hr! * 
fequence of the facrifice of Chrift, is taught in the mod ex- 
plicit terms in the epiftle to the Hebrews ; of which the in- 
fpired author informs us, that forafmuch as the children are 
partakers of fielh and blood, he alfo himfelf likewife took part 
of the fame ; that through dtath he might deftroy him that 
had the power of death, that is the devil ; and deliver 
them, who through fear of death were all their life-time 
fubjedl to bondage):.” A vicarious atonement made with j. Het ii 
this view, the divines, whofe theory we are now confider- 14, 15. 
ing, acknowledge to be perfectly rational and confident with 
the ftridteft juftice, “The law of nature (fay they$) al- § Warbur- 
lows not of vicarious atonements; but ordains that the ton’s Div. 
man who tranfgreffeth lhall himfelf bear thepuniffiment of Le S- b. ix. 
his iniquity ; a punilhment which no man deferves for the w a s 
faults of another, unlefs he be partaker of the guilt by join- t j onson 
ing in the tranfgreffion.” And in proof of this their opinion, Theory of* 
they appeal to the words of God himfelf, declaring to Mofes, Religion, 
—“ Whofoever hath finned againft me, him will I blot out part iii. 
of my book*.” But when the free gift of immortality was * e X0( j 
loft, it was with great wifdom, fay they, that God reftored xxxii. 31— 
it through a Mediator who ffiould make atonement by his 34. 
blood for the breach of the firft covenant; fince fuch a me¬ 
diation implies that the gift reftored is merely of grace, to 
the attainment of which man could no further co-operate 
than by his hopes and wiffies. jg. 

To this view of redemption, and indeed to every view of An objec- 
it which we yet have taken, an objection forces itfelf upon bon. 
the mind. Throughout the New Teftament life and 
immortality are confidered as a tree gift , and called fo 
inexprefs-w-ords by St Paul*. To the fcheme under confi- * Rom. v. 
deration it is effential to confider them as fuch ; and yet we 15- 
know that a large price was paid for them, as St Paul like¬ 
wife acknowledges, when he twice tells the Corinthians that 
they were bought with a priceji. § X Cor. vi. 

“ To clear up this matter (lays bifhop Warburton), and ao * 
to reconcile the apoftle to himfelf who certainly was not equated 
defective either in natural fenfe or artificial logic, let us once 
again remind the reader^that life and immortality bellowed 
on Adam in paradife was a tree gift, as appears from the 
hiftory of his creation. As a free gift, it was taken back by 
the Donor when Adam fell; to which refumption our origi¬ 
nal natural rights are not fubjeCt, fince natural religion 
teacheth, that fincere repentance alone will reinftate us in 
the poffeffion of thofe rights which our crimes had fufpend- 
ed. So that when this free gift, forfeited by the f.rjl Adam, 
was recovered by the fecond, its nature continuing the fame, 
it mull ftill remain a free gift —a gift to which man, by and 
at his creation, had no claim ; a gift which natural religion, 
did not bellow. But if milled by meafuring this revealed 
tnyfery of human redemption by the fcant idea of human 
tranfaCtions, where a free gift and purchafed benefit are com¬ 
monly oppofed to one another, yet even here we may be 
able tofet ourfelves right,‘fince, with regard to man, the 
character of a free gift remains to immortality refiored. For 
the price paid for forfeited man was not paid by him, but 
by a Redeemer of divine extraction, who was pleafed, by par¬ 
ticipating 


(f) That by the words creature and creation the apoftle here means all mankind, and by vanity and corruption, death, 
the reader will find proved by Dr Whitby, in his note on the place, with a ftrength of argument which cannot be lhaken; 
and that the whole creation, the Gentiles as well as the Jews, groaned and travailed in pain together under the appre- 
henfion of death, is apparent from the writings of Cicero, who always feems doubtful whether death be a good or an 
evil; and from the lamentation of Hezekiah, when defired by the prophet to fet his houfe in order becaufe he ffiould die' 
and not live. 



Part II. T H E 

Theology, ticipating of man’s nature, to (land in his {lead. Hence the 
m .rc pecu- f acrec j writers feeing, in this cafe, the perfedt agreement be- 
lia.ly Clm- twen a FRFS GIFT an£ j a purchased possession, call it fome-. 

times by the one and fometimes by the other name*.” 

* Div.Lep restoration to life and immortality from that ftate of 
boo 9. c 1. uncon f c ; ou f ne f s or extindlion as living agents, to which all 
mankind were doomed in confequence of the fall of Adam, 
is that great falvation which we have ootained through the 
blood of our Redeemer ; and according to the theologians 
whofe theory we are now confidering, it was the only thing 
in the divine intention when the promife was given to the 
firft mother that the feed of the woman fhould bruife the 
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head of the ferpent. But though they contend thus earneflly 
that the death of Chrift does not operate diredly as an atone¬ 
ment for the adual fins of men, they admit that it does fo in - 
diredly and by neceffary confequence, fince it gives opportuni¬ 
ties for repentance and newnefs of life, which under the firft 
covenant they did not enjoy. Had a man under that cove¬ 
nant tranfgreffed any moral precept, he would of courfe have 
forfeited the favour of his God, and eithei been fubjedted 
to punilhment or to a long courfe of repentance ; but fup- 
pofing the efficacy of repentance under the law of nature to 
be what they fuppofe it to be, he might before it was per¬ 
fected have ioft his exiflence by the eating of the forbidden- 
fruit j and thus his penitence or punilhment have ended in 
everlafting death. This can never be the iffue of things 
ujiderthe new covenant, which, by the death of Chrift, fe- 
cures immortality to man, and gives to him opportunities, 
as long as he (hall be in a ftate of probation, of recovering 
the divine favour when forfeited, whether by a moral tranf- 
greflion or a temporary violation of the peculiar condition 
or the covenant. Hence they admit the truth of the 
apoftle’s dodtrine, that we are gainers by the fall of Adam 
and the redemption wrought by Chrift ; which will appear 
when we come to confider their notions of Chriftian juftifi- 
cation. In the mean time it may be proper to obferve, that 
they confider it as no fmall confirmation of their opinion, 
that it tends to put an end to the long agitated difputes 
concerning the extent of redemption, and to reconcile paflages 
of feripture which, on the commonly received theories 
both of Calvinifts and Arminians, feem to be at variance 
with each other. 

It is well known to be one of the fundamental dodtrines of 
the Calviniftic fehool, that “ none are redeemed by Chrift, 
effectually called, juftified, adopted, fandtified, and faved, 
but the eledt only f ; and if the notions of redemption, 
eled. which, in the end of the laft century, were very generally 
i'Confeffion embraced, be admitted as juft, it will not be eafy to over- 
of Faith of turn the arguments by which that dodfrine is fupported. 

Such of them as are connected with the great queftion of 
fg’election and reprobation, and enter into the decifion of it, 

, ri ||, s ’ we have Hated in another place (fee Predestination, n° 
lio.Iy ofDi- H) > hut it is farther argued £, that the dodtrine of univer- 
Yinity ,vol.yrr( redemption reflects on the wifdom, the juftice, and the 
ii book 3. power of God, and robs him of his glory. 

‘-k- J- The fcriptures afiure us that all men fhall not be faved ; 

but how can this be, if Chrift died for all, and the fcheme 
of falvation by his death was formed by infinite wifdom ? 
The Arminians indeed lay, that thefe who fail of falvation, 
1 ail through their own fault in not performing the conditions 
required of them ; but God either blew or knew not that 
fuch men would not perform thofe conditions. * If he knew 
it not, his knowledge is limited ; if he did know it, where 
was his wifdom in providing a fcheme of redemption for 
men to whom he was aware that it would be of no bene¬ 
fit ? “ God, we are told, is righteous in all his ways and 
holy in all his works but there is no righteoufnefs in 
making Chrift bear the fins of all men, and fuffer the punifh- 
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ment due to them, if any one of thofe men fhall be afterwards Theology, 
punifhed everlaftingly. If Chrift has already paid the debts ™°j e F tct ’ 
of the whole world, it cannot be juft to caft a fingle inhabi- 
taut of the world into the prifon of hell, there to be de¬ 
tained till he fhall again have paid the uttermoft farthing. 

“ The Lord’s hand is not fhortened that it cannot fave 
for he is and always will be the fame Almighty power that 
he was from eternity ; but ii by the divine decree Chrift 
~died for all men, and yet all men fhall not be faved, it would 
appear that man is mightier than his Maker ! The ultimate 
end of God in the redemption of man is admitted to have 
been his own glory; but if any individual of the human 
race, who was redeemed by Chrift, fhall not be faved, God 
will fo far lofe his end, and be deprived of his glory. For, 
if this were the cafe, where would be the glory of God the 
Father in forming a fcheme which, with refpedt to multi¬ 
tudes, does not fucceed ? and where would be the glory of 
the Son of God, the Redeemer, in working out the redemp¬ 
tion of men who are yet not to be faved by him ? and where 
would be the glory of the fpirit of God, if redemption were 
not by him effectually applied to every individual for whom 
it was wrought ? By fuch arguments as thefe do the Cal¬ 
vinifts opp.ofe the fcheme of univerfal redemption, and con¬ 
tend that Chrift died only for the eled, or fuch as fhall be 
placed on his right hand at the day of judgment. This 
notion of a limited redemption, as they think it more worthy 
of the fovereignty of God, they believe to be taught by our 
Saviour himfelf, when he faith *, “ All that the Father 
giveth me fhall come to me ; and him that cometh to me, I 
will in nowife caft out. For I came down from heaven, not 
to do mine own will, but the will of him that fent me. 

And this is the Father’s will who hath fent me, that of all 
which he hath given me I fhould lofe nothing, but fhould 
raife it up again at the laft day.” 

The Arminians, on the other hand, contend, that it is im¬ 
pious to limit the effedts of Chrift’s death to a chofen few, According 
fince it appears from feripture, that by the decree and in- n°inianf lie 
tention of his Father he tafled death for every man, that all,di e d for all 
without exception, might through him obtain remiffion of men. 
their fins. Thus our Lord himfelf told Nicodemus f, that t J olln iii. 

“ as Mofes lifted up the ferpent in the wildernefs, even fo 14 — 1 ®‘ 
muft the Son of Man be lifted up ; that whofoever believeth in 
him, fhould not perifh, but have everlafting life. For God 
fo loved the world, that he gave his only begotten Son, that 
whofoever believeth in him ihould. not perifh, but have ever¬ 
lafting life. For God fent not his Son into the world to con¬ 
demn the world, but that the world through him might be 
faved.” In perfedt conformity with the dodtrine of his di- 1 2 Cor. « 
vine Mafter, St Paul teaches J, that “ Chrift died for all ; 14 — 20 
that God was in Chrift reconciling the world to himfelf, not 1 1 jm '■’* 
imputing their trefpaffes unto them 5” that “ he will have ^~ 7 ' e * 
all men to be faved, and to come unto the knowledge of the 
truth that “ Chrift gave himfelf a ranfom for all and 
that “ Jefus was made a little lower than the angels, that 
by the grace of God he fhould tafte death for every man. ,> 

Th& very fame thing is taught by St Peter and St John, 
when the former fays §, that “ the Lord is not willing that ^ „ Pct( , r 
any fhould perifh, but that all fhould come to repentance ;;; C 
and the latter |], that “ Jefus Chrift the righteous is the || 
propitiation for our fins ; and not for our’s only, but for % 
the whole world.” 

_ Upon thefe texts, without any commentary, the Armi- -rq^oloo g-v 
nians are willing to reft their dodhine of univerfal redemp- Chrift rina 
tion ; though they think that a very itrong additional argu- Eng.Tranf. 
ment for its truth arifes from the numberlefs abfurditics book 4- ch. 
which flow from the contrary opinion. Thus, fay they *, 3 ‘ 
the apoftles were commanded by our Saviour \ to “ go in* ^ ^ Mar ^ 
to all the world and preach the gofpel to every creature ,”** 1 ' 15 ’ 1 
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Theology, and all who hear it preached are required to believe it: but 
blrl - Chri" n ° raan ’ as ^ le Calvinifts themfelves confefs, can believe the 
iHan. " §°fp e l as a Chriftian, without believing that Chrift died for 
him; and therefore, if it be true that Chrift died only for 

the eleB, a great part of mankind are required to believe a 

lie, and a falftty is made the object of divine faith ! Again, 
if Chrift did not die for all, then no man can be fure that he 
is bound to believe in Chrift when preached to him ; nor 
can any man be juftly condemned for infidelity : which is not 
only abfurd in itfelf, but directly contrary to what we are 
* St John taught by our bleffed Lord, who affures us*, that unbelief 
iii. iS, 19, is the caufe of condemnation. Laftly, if Chrift died not for 
“d 36- a // } ^en is it certain that he cannot clairn dominion over all 

in confequence of his death and refurreBion ; but St Paul fays 
’•f Rom.xiv. exprefsly j-, that “ to this end Chrift both 'died, and rofe , and 

9 - revived , that he might be the Lord both of the dead and 

living.'' 1 The Arminians acknowledge, that though Chrift 
died for all, there are many who will not be faved ; for, fay 
} Wells’s they the death of Chrift did not literally pay the debts 
Div. Laws incurred by finners, but only obtained for them the graci- 
nantf°Ir" ous covenant °f t -l' ie gofpel, by which all who believe in him, 
anc * focerely endeavour to work out their own falvation 
with fear and trembling, are entitled to forgivenels of fins 
and eternal life. 

Difficulties Such is the ftate of this controverfy as it was agitated 
removed by between the Calvinifts and Arminians of the laft century; 
Armkf ern ^ Ut £ ^ e P re ^ enC leaders of this latter fchool are of opinion, 
mutiians, t p, at j t never could have been ftarted, had not both parties 
miftaken thepurpofe for which Chrift died. It is not con¬ 
ceivable, fay they, that any thing for which the eternal Son 
of God took upon him human nature, and in that nature 
fuffered a cruel and ignominious death, fhall not be fully 
accomplilhed ; and therefore, if in the divine intention he 
died to make atonement for the fins of man aCtual as well 
as original, we muft of neceffity conclude that thofe for 
whom he died fhall certainly be faved. Yet we learn from 
fcripture that many fhall go away into everlafting punifti- 
ment, though the fame fcripture repeatedly affures us that 
Chrift gave his life a ranfom for all, and that he is the pro¬ 
pitiation for the whole world. To reconcile tbefe different 
pafiages of fcripture is impoffible, if we fuppofe that he laid 
down his life to atone for the aBual tranfgreflions of men ; 
but if the direCt purpofe of the Godhead in forming this 
ftupendous plan of' redemption was, that the death of Chrift 
fhould be the ranfom of all from the grave or utter extinc¬ 
tion, every difficulty is removed ; for we know that all, the 
•wicked as well as the righteous, fhall through him be raifed 
to life at the laft day. That this was the purpofe for which 
he died, they think apparent from the very words quoted 
by the Calvinifts to prove that redemption was not univerfal; 
for he declares that it was his Father’s will, “ that of all 
which had been given him he fhould lofe nothing,” not 
that he fhould fave it all from future punijhment, but only 
that he “ fhould raife it up at the laft day.” When St 
John calls him a propitiation for our fins, which, as we have 
i'een, the divines whofe do&rine we are now dating hold him 
to be indirectly, he does not add, as in our tranflation, for the 
, jins of'the whole world, but tts oxo v tov hov/aou, for the whole 

world, which, by his death, he redeemed from that vanity 


LOG Y, Part It, 

and corruption under which, according to St Paul, it had Theology, 
groaned from the fall till the preaching of the gofpel. Hence rnorc P ecu - 
it is that our bleffed Lord calls himfelf it the refurreClion ^ ar ^n 
and the life,” and always promifes to thofe who fhould , > 

believe in him that though they were dead, yet fhould they 
live, and that he would raife them up at the laft day. 

Among thefe various opinions relpeCting the deftination 
of the death of Chrift, it belongs not to us to decide. The 
ferious reader, divefting himfelf of prejudice in favour of the 
fyftem in which he has been educated, will fearch the fcrip- 
tures, and adopt the theory which he fhall find mod expli¬ 
citly taught in that facred volume ; but as in every fyftem 
it is admitted, that one purpofe for which Chrift died was to jgg 
redeem mankind from the everlafting power of the grave, One pur- 
and bring to light life and immortality, it is of the utmoft P ol f for 
importance to know whether that purpofe has been fully 
attained. Death we fee ftill triumphing over all the gene- ^ e 
rations of men ; and as the fcriptures give us ho hopes of bring to 
being refcued from its dominion but through the medium light life 
of a refurrection, fome fenlible evidence feems neceffary to ami imrnor- 
evince that a general refurreClion fhall aClually take place. taIlt T 
This we are promiled as one great benefit purchafed for us 
by the fufferings of Chrift facrificed on the crofs. And 
fince the price has been paid, and paid thus vijibly, the na¬ 
ture of the covenant requires that the benefit fhould be as 
viftbly enjoyed by the perfon whofe fufferings obtained it for 
his brethren. “ If the Redeemer himlelf had not been feen 
to enjoy the fruits of the redemption procured, what hopes 
could have remained for the reft of mankind ? Would not 
the natural conclufion have been, that the expedient of re¬ 
demption, by the death and facrifice of Jefns, had proved 
ineffectual?” This is the conclufion which St Paul himfelf 
draws: “ If Chrift be not rifen (fays he*), then is our * r Cor. 
preaching vain, and your faith is alfo vain ; ye are yet inxv.iy —%%. 
your fins. Then they alfo, who are fallen afleep in Chrift, 
areperifhed— to— are loft, as if they had never exift- 
edi But now (adds he) is Chrift rifen from the dead, and 
become the firft fruits of them that Jlept. For fince by man 
came death, by man came alfo the refurreBion of the dead : 

For as in Adam all die, even fo in Chrift fhall all be made 
alwe.” —So neceffarily connected, in the opinion of the 
apoftle, is the refurreClion of Chrift with the very effence of 
Chriftianity f. t Warbur. 

Though we have in another place (fee Resurrection, ton s Ser j 
n° 50.) ftated fuch arguments for the truth of this funda- Reffin-ec-* 
mental article of our common faith, as muft carry convic- t j n n ., 
tion to every mind capable of eftimating the force of evi¬ 
dence ; yet as attempts are daily made, fometimes openly 
and fometimes with the moft infidious art, to propagate in 
this nation the French doCtrine concerning the eternal fleep 
of death (g), we truft that we fhall not trefpafs on the 
ferious reader’s patience if we here refume the lubjeCt, and 
endeavour to (how that it was abfolutely impoffible for the 
apoftles to perfuade tire world, or to think of perfuading the 
world, that their Mafter rofe from the dead, if his refurrec¬ 
tion was not real. 

In the article Miracle*, we have faid, that “ the very * Vo! xn> 
refolution of the apoftles to propagate the belief of falfe nri-p. I73 , 
racks in lupport of fuch a religion as that which is taught 

in 


(g) Once we intended (fee Yol. XVI- page 140. note a) to notice in this place fome of the moft recent of thofe 
attempts, and to expofe them to that indignation with which, we truft, the good fenfe of our countrymen (hall alway 
treat fuch fophiftical reafonings as have no other objeCl than to diminifh the fum of human happinefs. On maturer refiec- 
rion, however, it feems more expedient to ftate one decifive argument for the refurreClion of Chrift, which may befitfely 
op - ffed to any new fophifms of our minute philofophers, when thofe which are at prefent in faftiion fhall have funk, 
through their own weaknefs into oblivion, or quietly retired with their authors to that place “ Where Tiudal dictates and 
Silenus fnores.” D unclad. 
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Theology, in the New Teftament, is itfelf as great a miracle as human 
more pecu- imagination can eafily conceive.” We {hall illudrate this 
liarly Chri- p 0 f lt j on by the refurredion of Jefus, which we are to fup- 
pofe the apodles refolving to publifh as an unqueftionable 
fad, whild they were confcious that they themfelves Hole 
the body from the fepulchre, and faw it in their cuftody 
under the dominion of death. On fuch an enterprife they 
could not enter without much deliberation ; and we may 
conceive him, to whom the thought of propagating this 
fable firft occurred, addreffing his companions in fome fuch 
terms as the following :— 

The truth “ The Matter whom we ferved is now no more, and the 
his refur- magnificent hopes which we had formed with refped to him 
redion de- and to ourfelves are blalled by his death. The time which 
wonftrated. he fixed for his refurredion is palled; and it is folly to 
cherilh any expedition of that event, as we fee his body 
which we Hole a prey to corruption. We mull therefore 
either feparate and return to our former profelfions, the 
obfeurity of which will fereen us from the difgrace of having 
been deceived ; or, remaining united, take the generous refo- 
lution of fupporting our glory, by faying to every body that 
our Mailer is rifen from the dead, and is the true Mefiiah 
expeded by our nation, and foretold by the prophets. To 
return to our profelfions would be cowardly and mean ; to 
propagate the llory of the refurredion will be attended with 
infinite difficulty and danger ; but to defpife danger and to 
conquer difficulties, is worthy of great fouls fuch as ours ; 
and therefore I take it for granted that this is the part which 
you have all refolved to ad. 

“ To fucceed in our glorious enterprife, it will be abfolute- 
ly necelTary to admit into our moll fecret counfels, not only 
the feveaty difciples whom our Lord fent before him, in 
* St Luke pairs, into every city and place which he vifited *, but alfo 
x. i—18, that crowd of women £ who followed him lrom Galilee, were 
f St Matth. p re fent at his crucifixion, and vifited his fepulchre ; for all 
thefe perfons are fo intimately acquainted with every circum- 
«iii 1 c e™ 6 fiance of his life and death, that they have it in their power 
completely to defeat our projed in ipite of our utmolt art; 
and that power, it cannot be doubted, they will exert, unlefs 
admitted to lfiare with us the glory of deceiving the world. 
The talk which they and we have to perform is no ordinary 
one ; for we mull all fpeak the fame things, and things 
which each of us knows to be falfe. Yet we mull advance 
them with an air fo intrepid as to remove fufpicion, and be 
able to bury in profound fecrecy the refolutions which in 
concei t we take to-day. 

ho truth can be fo deeply impreffed upon our minds as 
that our Mailer continues under the dominion of death; and 
we all know that truth Hands fo ready at the door of the 
lips, that the greatell liar among us has hitherto uttered a 
thoufand truths for one falfehood (h) ; but henceforth, on 
this mod intereding fubjed, we mud never let a Tingle 
truth efcape us either in our mod unguarded moments or 
when put to the torture ; for all will be loft, if any oneper- 
l'on in whom we may place confidence fhall reveal to our 
enemies what Ihould be known to ourfelves alone. It is 
therefore necelTary to forefee all that is capable of extorting 
fecrets from fuch perfons as are not like us proof agaiiitt 
every thing. We diall be expofed to much bad treatment, 
to prifons, to fevere examinations, to death itfelf, and even 
to the mod cruel and lingering kinds of death, fufficient to 
fhake any but the molt invincible refolutions. All this 
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fhould be forefeen, and muft be defpifed by every perfon Theory, 
among us, man and woman ! 
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more pecu- 

“But I mud fore warn you, that under the greated tortures ln ~ 

we are not to hope for the fmalled fupport from the telli- ^ 
mony of a good confcience and the profned of a future re¬ 
ward ; for the very cruelled of our fulferings will arife from 
the remorfe of confcience, unlefs we fortify ourfelves againll 
it by the mod determined refolution. Others have indeed 
been wonderfully fupported under violent and tedious fuf- 
ferings, by the internal perfuadon that they differed for 
truth and righteoufnefs fake; but as we are called upon to 
give new proofs of courage by differing for what we know 
to be an impious falfehood, every refledtion which tended to 
fupport them will torment us, and tempt us, in the molt 
forcible manner, to betray our caufe. From him, for whom 
we are to differ and be facrificed, we have nothing to ex- 
pedi; for dace he could neither refeue himfelf from the 
violence of his enemies, nor fulfil his promife of rifing from 
the dead, it would be madnefs to fuppofe that he will de¬ 
liver us from our perfecutors, or afford us the fmalled con- 
l'olation when dnking under the cruelled tortures which ma¬ 
licious ingenuity can invent. He was a deceiver, and has 
deceived us. Pie promifed, a few hours before he was 
taken, that he would rife from the dead and go before us 
into Galilee; but God has ordered things othei wife ; and as 
he is dipreme Lord, v/e are not to found his judgments, or 
even to thi.ik too much of them. 

“ You feem adonilhed at this counfel! It is new indeed, 
but necelTary ; and necelTary to fuch a degree, that all our 
defigns will prove abortive if we differ the fear of God to 
get poffeffion of our minds, and make us timid and pufilla- 
nimous in the tellimony which we are determined to give 
againll him, by maintaining that he raifed from the dead a 
man whom he has without doubt condemned as an ufurper 
of the glory which was not his due. Such affertions in 
favour of falfehood will no doubt cod us fomething in the 
beginning ; but we mud endeavour to make ourfelves as ea- 
fy as we can, by imprinting drongly on our minds how glo¬ 
rious and difiniereded it will be to differ without hope ei¬ 
ther from God or man, and even with the certainty of be¬ 
ing punilhed both by God and man, not only in this life, 
but eternally in the next, if there be another. For let me 
not attempt to conceal from you, that prefent and future 
mifery mud be our inevitable portion; and that we mud 
therefore become inacceflible to fear, even to fuch fear as 
religion itfelf ought to infpire, or return ignobly to our 
nets and boats ; there is abfolutely no other alternative. He 
whom we lament has not only alfumed openly the charac¬ 
ter of the Meffiah, but has dared even to call himfelf the 
Sen of God ; and though we have feen him ready to be 
Honed for thefe pretendons, and cannot doubt but that God 
was highly provoked at them, we mud, in defiance of the 
divine vengeance, undertake to make them good, or at lead 
caufe him to be worffiipped as the Son of God ; whom to 
our own knowledge God has exprcfsly dil'avowed. This, 
might frighten timid and vulgar fouls; but we mud have 
none fuch among us. All the men and women of our com¬ 
pany muft be capable of braving Omnipotence, and of de¬ 
riving new vigour and refolution from the profped of unin¬ 
terrupted mifery. 

“ Let us now confider how this great defign is to be carried 
into execution ; for it would be the excels of folly to enter 

upon 


(ir) To the molt illiterate Alderman of Galilee this mud have been known as a faft; for no man can fpeak an intelli¬ 
gible lentence without uttering a truth or a falfehood, and fuvely every man fpeaks a thoufand fentences for one in which 
he either utters or intends to utter a falfehood. How he muft uecefiarily do fo, we have fhown in another place. Se<t 
METAriiVSICS, n° 135, &c. 
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The.it-.gy, upon it without preparing the means of.fuccefs. Firft of 
r.iore pc.-i> a ]] ( we draw up together a hiftory of the pretended 
{tiln 1 n * apparitions of our common Matter. Thofe who have the 
beft inventions fhall be employed in it; the reft of us (hall re- 
vife and correCt the work ; and all mutt ftrongly imprint on 
their memories the pretended faCts and difcoveries which 
fhall be agreed upon ; becaufe we mutt never think of re- 
trailing, and the lead contradiction in our evidence would 
be of fatal confequence (i). To this labour'we mutt join 
another, which recuires. more knowledge of the Scriptures 
than vye poffefs; but we will fupply our deficiencies by ftu- 
dy. Our rulers, and indeed our countrymen in general, ex¬ 
pect that the Meffiah fhall be a great and invincible hero; 
that he fhall deliver his country from the dominion of the 
Romans; that he fhall conquer all nations, and eftablifh on 
earth an univerfal monarchy, of which Jernfalem is to be the 
capital. As fuch (they fay) he is foretold by the prophets; 
but the perfon whom we mean to impofe on them as the 
Meffiah, exprefsly difclaimed all wordly greatnefs, and made 
the fufferings of himfelf and his followers xane teft of the 
truth of his pretenfions to the character which he affumed. 
Some of the moft fubtile among us therefore mutt carefully 
examine the books of Mofes, the Pfalms, and the Prophets, 
and v/reft all the prophecies of the true Meffiah in favour of 
him whom we know to be an impoftor. The enterprife, 
as it is direCtly oppofed, not only by truth, but alfo by all 
the prejudices and hopes of the nation, is indeed bold: 
but what is the whole of our defign but the excefs of bold- 
nefs ? 


Pan 11 

“ We have hitherto believed that the religion of our fore- Theology, 
fathers is true, and was given by God to Mofes. It is cer- ™ aTe P'f”' 
tainly the moft ancient, the moft authorized, the pureft re- Chn ‘ 
ligion in the world ; and the only one founded on divine re- 
velation. or that boaftsof fuch a foundation. But if we are 
to preach to the whole world, that our Matter, whom We 
know to be an impoftor, is the true and only Meffiah ; and 
if we are to apply to him prophecies which have another 
objeit, we mutt neceffarily defpife this moft ancient religion, 
which our fathers and we have hitherto deemed divine and 
incontrovertible ; and this is the ultimate point to which it. 
has been my aim to bring you. I defire not that you fhould 
confent immediately, for to abandon one’s religion is a thing 
which fhould not be done, without maturely weighing the 
confequences ; but what I defire is, that you will diligently 
compare all the parts of the plan which 1 have fuggefted to 
you, examine their ftriCt and neceffary union, and fatisfy 
yourfelves completely, that we muft adopt the whole or re- 
jell, the whole ; for it is obvious that modifications and ex¬ 
ceptions are here abfolutely impoffible. 

“ I hope you will not deliberate - long on my propofal; 
for we fhall have much to do after your refolution is form¬ 
ed, and the time in which I propofe.to concert and finifh. 
the whole fcheme is very fhort.' We have but the interval 
betwixt the prefent moment and the feaft of Pentecoft in 
which to prepare the order of falfe apparitions, and fix it 
in the memories of our numerous coadjutors, male and fe¬ 
male ; to ftudy in the Scripture all that relates to the MeA 
fiah ; to form the plan and adjuft the parts of a new reli¬ 
gion ; 


THEOLOGY, 


(i) Deiftical writers have laboured ftrenuoufly, though in vain, to find fuch contradictions in the different accounts 
of the circumftances attending the refurreClion as may difcredit the evidence of the evangelifts to the principal faCt. — 
This gave occafion to Mr Weft’s admirable Obfervatlons on the RefurreBior.; and were there any candour or modefty 
among our minute philofophejs, the appearance of that book would have filenccd them for ever. This, however, it 
has not done. The old cavils have, without the leaft notice of Mr Weft, been again brought forward by Thomas 
Paine, and again obviated by the Bifhop of. Landaff in his mafterly Apology for the Bible. “ If the writers of the Ge- 
fpels (fays Paine) had gone into any court of juftice to prove an alibi (for it is of the nature of an alibi that is here at¬ 
tempted to be proved, namely, the abfence of a dead body by fupernatural means), and had given their evidence in the 
lame contradictory manner as it is here given, they would have been in danger of having their ears cropt for perjury,and 
would have juftiy deferved it.” In reply to this impious farcafm, the right reverend apologift thus addreffes its author: 
“ As we cannot have this viva voce examination of all the witneffes, let us call up and queftion the evangelifts as witneffes 
to a fupernatural alibi.—Did you find the fepulchre of Jefus empty ? One of us actually faw it empty, and the reft heard 
from eye witneffes that it was empty.—Did you,, or any of the followers of Jefus, take away the dead body from the fe¬ 
pulchre ? All anfwer, No.—-Did the foldiers, or the Jews, take away the body ? No.—How are you certain of that r Be¬ 
caufe we faw the body when it was dead,, and we faw it-afterwards when it was alive.—How do you know that what 
you faw was the body of Jefus ? We had been long and intimately acquainted with Jefus, and knew his perfon perfectly. 

_Were you not affrighted, and miftook a fpirit for a body? No ; the body had flefh and bones; we are fure that it 

was the very body which hung upon the crofs, for we faw the wound in the fide, and the print of the nails in the hands 
and feet.—And all this you are ready to fwear ? We are ; and we are ready to die alfo, fooner than we will deny any* 
part of it.—This is the teftimony which all the evangelifts would give, in whatever court of juftice they were examined ; 
and this, 1 apprehend, would fufficiently eftablifh the alibi of the dead body from the fepulchre by fupernatural means.” 

“ The book of Matthew (fays Paine) continues its account, that at the end of the Sabbath, as it began to dawn, to¬ 
wards the firft day of the week, came Mary Magdalene and the other Mary to fee the fepulchre. Mark fays it was 
fun-rifing, and John fays it was dark. Luke fays it was Mary Magdalene, and Joanna, and Mary the mother of James , 
and other women, that came to the fepulchre. And John fays that Mary Magdalene came alone. So well do they agree 
about their firft evidence ! they all appear, however, to have known moft about Mary Magdalene ; fhe was a woman of a 
large acquaintance ; and it was not an ill conjecture that fhe might be upon the ftroll.” 

• « This (replies the Bifhop; is a long paragraph, and I will anfwer it diftinCtly : Firft, There is no difagreement of 

evidence with refpeCt to the time when the women went to the fepulchre ; all the evangelifts agree as to the day on 
■which they went; and as to the time of the day, it was early in the morning : what court of juftice in the world would 
fet afide this evidence as infufficient to fubftantiate the faCt of the women’s having gone to the fepulchre, becaufe the 
witneffes differed as to the degree of twilight which lighted them on their way ? Secondly, There is no difagreement of 
evidence with refpeCt to the perfons who went to the fepulchre. John dates that Mary Magdalene went to the fepul¬ 
chre ; but he does not ftate, as you make him Jlate, that Mary Magdalene went alone; fhe might, for any thing you have 
proved or can prove to the contrary, have been accompanied by all the women mentioned by Luke. Is it an unufual 
thing to diftineuifh by name a principal perfon going on a vifit or an embaffy, without mentioning his fubordinute atten¬ 
dants l 
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Theology gjoti; to efface in our mind all traces and ideas of the an- 
more pecu- c ; en t on e ; and to fortify ourfelves againft our prejudices, 
Cilr *' our fears, and our worldly interefts : for we mud get quit 
°f a ll thefe, fince we are going moll generoufly to renounce 
all the goods of this life, and all the hopes of the next.— 
What makes me choofe the feaft of Pentecoft for our firft 
public appearance in our new capacity, is the great con- 
courfe of people from all nations which will be then at Je- 
rufalem ; for it will be a favourable opportunity to preach 
to them the refurreftion of him whom our rulers have cru¬ 
cified, and by their means to fpread the news quickly over 
the whole world. We are ignorant indeed of foreign 
tongues, and we are without interpreters; but our prefence 
will fuffice. Some will comprehend by figns what we would 
fay to them, and others, who hear and underftand our lan¬ 
guage, will afiift them. We cannot, it is true, work a mi¬ 
racle ; but was there ever fuch a miracle thought of as our 
daring to refill all that is mighty and refpectable in our na¬ 
tion ? There would perhaps be mol e prudence in not ap¬ 
pearing all together; and as we have nothing extraordinary or 
divine to command refpedt, nor any proteftion to hope from 
God or man, in not expofing ourfelves in a body on the 
firft day of our enterprize; but in a defign like ours, An¬ 
gular in its whole nature, and contrary to common rules, 
of what ufe would prudence be ? I am lure that with our 
Galilean pronunciation, and with the goodly appearance 
that we lhall make in our filhermens garments, we lhall 
perfuade a multitude of people. Nay, fo confident am I of 
our fuccefs, that I include in my defign not only Judea but 
all the nations upon earth. Nor lhall I be difcouraged by 
the diverfity of religions, manners, and tongues, which pre¬ 
vail in the world; be affrighted by the hoftile power of all 
mankind ; or have my z.eal in the leaft abated for him who 
hath deceived us, by the improbability of being able to 
make the Gentiles who know nothing of the Scriptures or 
the Meffiah, adore as the Son of God the man whom the 
Jew’s have crucified as an impoftor. 

“ In the mean time, it will be proper to accuftom our¬ 
felves to themoft inhuman ipeftacles, in order to arrive by 
degrees at fuch a hardnefs of heart as nothing can be fup- 


poled to move. You may depend upon it, that we lhall fee Theology, 
multitudes of people, feduced by our difcourfes, profcribed, 
banifhed, thrown into dark prifons, torn in pieces by en- 
gines of torture, condemned to wild beads, to the fire, and •'-v'-***' 
to the moft lhameful and infupportable pnnilhments, for 
preaching with us the refurredlion of Jefus. Now, as we are 
all by nature inclined to compaffion, we might be tempted 
to relieve them from fuch exquifite mifery, iince we could 
effeclually do it by a Tingle word ; but this w r ord, w’hich 
would difcover the whole myftery, muft never flip from our 
mouths. There muft not be fo much as one figh or one 
groan to betray us. Inftead of unfeafonably reproaching 
ourfelves with our impollure by which we deceived them, 
we muft applaud ourfelves for their feduftion ; we muft place 
our own joy in their wretchednefs ; and we muft not be 
afraid to honour and caufe them to be honoured, as illuftri- 
ous witneffes of the truth, though we know’ them to be only 
martyrs to our hypocrify, and to their own facility in be¬ 
lieving falfehood*.” *See 

This is a faithful view of the outlines of that plan which oftheChn 
mujl have been formed by the apoftles, if they intended to de- ^ ian Rel ;_ 
ceive the world with refpedt to the refurreclion of their Maf- g; 0 n tranf- 
ter. It is of no confequence to the argument w hether itlatedby 
grew gradually out of the joint deliberations of the w’hole Mr Lully. 1 
body, or was completely digefted, as we have fuppofed, by 
one of tiie number, and implicitly adopted by the reft-: it 
is enough that every circumltance which we have mentioned 
muft have occurred to them, and that every refclution 
muft have been unanimoufly adopted which we have made 
to ilow from the mouth of this daring orator. But furely 
the bare recital of fuch an oration, is Sufficient to ftiow the 
impoffibility of carrying into effedt fo abiltrd, fo horrible, 
and fo impious ameafttre—ameafure diametrically oppofite 
to all the principles and motives of human adtions. 

Archbiihop King has fuppofed*, that the human will is * Origin of 
a faculty diftind. from the underftanding and the appetites ; J 4th 
that adlivity is effer.tia! to it; and that previous to an elec- ed,l ‘ 
tion formed, it is equally indifferent to all objedts. He thence ^ 

inters that a man may choofe, and even take delight in, 4 
what is not naturally agreeable to any of his appetites ; be- 

caufe 


dants ? Thirdly, In oppofition to your infinuation, that Mary Magdalene was a common woman, I wiih it to be confi- 
dered whether there is any feriptura! authority for that imputation ; .and whether there be or hot, I muft contend, that 
a repentant and reformed woman ought not to be efteemed an improper witnefs of a fad. The conjecture which yen 
adopt concerning her is nothing’lefs than au illiberal, indecent,” unfounded calarnhj, not excufable in the mouth of a li¬ 
bertine, and intolerable in yours. * 

“ The book of Matthew (continues Paine) goes on to fay: ‘ And behold there was an earthquake, for the angel of 
the Lord defeended from heaven, and came and rolled back the ftorie from the door, and .fat upon it; —-but the other 
books fay nothing about any earthquake.’—What then ? does their filence prove that there was none ?—‘ Nor about the 
angel rolling back the ftone and fitting upon i;.’—What then? does their filence prove that the ftone was not rolled back 

by an angel, and that he did not fit upon it:—‘ And according to their accounts there was no angel fitting there.’_This 

conclufion (fays his Lordlhip) I muft deny ; their accounts do net fay there was no angel fitting there at the time 
that Matthew lays he fat upon the ftone. They do not deny the fact, they funply omit the mention of it; and they all 
take notice that the women, when they arrived at the fepulchre, found the ftone rolled away : hence it is evident that the 
ftone was rolled away before the women' arrived at the fepulchre ; and the other evangelifts, giving an account of what 
happened to the women when they reached the fepulchre, have merely omitted giving an account of a tranfadlion previous 
to their arrival. Where is the contradiction ? What fpace of time intervened between the rolling away the ftone and 
the anival of the women at the fepulchre, is nowhere mentioned; but it certainly was long enough for the angel to have 
changed his pofition ; from fitting on the outfide be mi. ht have entered into the fepulchre; and another angel might have 
made his appearance, or from the firft, there might have been two, one on the outfide rolling away the ftone, and the 
other within. Luke, you tell us, 4 fays there were two, and they were both {landing ; and John fays there were two 
and both fitting.’—It is impoffible, I grant, even for an angel to be fitting and Handing at the fame inftant of time : but 
Luke and John do not fpeak of the fameinftant, nor of the fame appearance.—Luke fpeaks of the appearance to all the 
women; and John cf the appea.ance to Mary Magdalene alone, who tarried weeping at the fepulchre after Peter arxi 
John had left it. But I forbear making any more minute remarks on ftill minuter objedtions, all of which are 
grounded on this miftake—that the angels were feen at one particular time, in one particular place, and by the fame 
individuals.” 
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1 heology, caufe when the choice is made, a relation is formed between 
li ariv Chri- w '^ an d l ^ e °bj e< ^ of choice, which, from being origi¬ 

nally indifferent, now becomes a favourite objed. But nei¬ 
ther his Grace, nor any other afferter of human liberty, has 
ever affirmed or fuppofed, that any man or body of men 
could deliberately choofe evil for its oven fake, or enter zea- 
loufly upon a tedious and difficult enterprife, from which 
no good could poffibly arife, and from which unmir.ed mifery 
Was clearly forefeen as the neceffary refult of every Jlep of the 
progrefs. Such however, mull have been the choice and 
the condud of the apoftles, when they refolved to preach a 
new religion founded on the refurredion of Jefus, if they 
did not certainly know that Jefus had rifen from the dead. 
And this condud mull have been adopted, and in oppofition 
to every motive which can influence the human mind ; have 
been perfevered in by a great number of men and women, 
without the fmallell contradidion having ever appeared in 
the various teftimonies, which at different times, and under 
the cruelleft tortures, they all gave to a variety of circurn- 
ftances, of which not one had its foundation in truth. He 
who can admit this fuppofition, will not furely objed to the 
incredibility of miracles. The refurredion of a man from 
the dead is an event fo different indeed from the common 
courfe of things, that nothing but the mofl complete evi¬ 
dence can make it an objed of rational belief; but as the 
refurredion of Jefus has always been faid to have had God 
for its Author, it is an effed which does not exceed the 
power of the caufe affigned, and is therefore an event pof- 
fible in itfelf and capable of proof. It is a deviation from 
the laws of nature, but it it not ccntradidory to any one of 
thofe laws. 

That a great number of r.ien and women fhould delibe¬ 
rately form a plan of ruin and mifery to themfelvcs, with¬ 
out a profped of the fmalleft advantage either in this world 
or in the next, is as different from the common courfe of 
things as the refurredion from the dead : and therefore in 
itfelf at leaft as great a miracle : but that they fiiould per- 
fift in profecuting this plan in the midll of torments; that 
they fiiould fpread themfelves over the whole world, and 
everywhere publifli a number of falfeboods, without any 
one of them ccntradiding the reft ; that truth fiiould never 
efcajie them either in an unguarded moment, cr when ling¬ 
ering or. the rack, and yet that all thi :r lies fiiould be in 
perfed agreement with each other; that they fiiould every 
one of them court fiiffcrings for a perfon whom they knew 
to be an impoftor; that not one of the number—'not even 
a. fingie woman—fiiould have fo much compaffion for a fel¬ 
low-creature, as to refeue him from the flames by confeffing 
a truth which could injure nobody'—not even the fuffering 
deceivers themfelves—all this is not only different from the 
common courfe of things, but diredly contrary to the moll 
known lav/s of nature, and is therefore not miraculous, but 
may be pronounced impoffible. Yet this impoffibility we 
mull admit, or acknowledge, that as “ Chrift died for our 
fins, according tc the Scriptures, and was buried 3 fo he rofe 
again the third day according to the Scriptures; that he 
was feen of Cephas, then of the twelve ; after that of above 
five hundred brethren at once j after that of James; then of 
all the apoftles; and that he was lad of all feen of St 
Paul*,” who was converted by the vifion to preach the 
faith which till then he had perfecuted. 

Thus are we affured, that thofe who have fallen afieep 
in Chrift are not loft, fince he is rifen from the dead, and 
become the firft fruits of them that flept. For fince by man 
came death, by man came alfo the refurredion of the dead. 
For as in Adam all die, even fo in Chrift ftiall all be made 
alive. But every man in his own order: Chrift the firft- 
jfruits, afterwards they that are Chrift’s at his coming; for 


* I Cor. 
xv. 3—9. 
T90 

Hence we 
are affured 
of our own 
refurrec- 
tion. 


all that are in the graves ftiall hear his voice, and fliall come Theology, 
forth; they that have done good unto the refurredion of more P ec «- 
life, and they that have done evil to the refurredion of dam- Chri ” 
nation*.” 

Our bleffed Lord having converfed familiarly with the * 1 Cor. 
eleven apoftles for forty days after his refurredion, inftruc- xv - 20 —*!■ 
ting them in the things pertaining to the kingdom of God ; anfl jjtjohn 
having extended their authority as his minifters, by giving v " 2 ' 2 ?* 
them a commiffion to teach all nations, and make them his 
difciples, by baptizing them in the name of the Father, and 
of the Son, and of the Holy Ghoft; and having promifed 
them power from on high to enable them to dilcharge the 
duties of fo laborious an office—led them out as far as Be¬ 
thany, that they might be witneffes of his afeenfion into 
heaven. “ When they therefore were come together, they 
afked of him, faying, Lord, wilt thou at this time reftore 
again the kingdom to Ifrael ? And he faid, it is not for you 
to know the times and the feafons, which the Father hath 
put in his own power. But ye fhall receive power after that 
the Holy Ghoft is come upon you; and ye fliall be witneffes 
unto me, both in Jerufalem, and in all Judea, and in Sama¬ 
ria, and unto the' uttermoft parts of the earth. But tarry ye 
in the city of Jerufalem, until ye be endued with power from 
on high ; and he lift up his hands and bleffed them ; and it 
came to pafs. while he bleffed them, he was parted from them, 
and a cloud received him out of their fight. And while 
they looked ftedfaftly towards heaven, as he went up, be¬ 
hold, two men flood by them in white apparel; who alfo 
faid, ye men of Galilee, why ftand ye gazing up into hea¬ 
ven ? This fame Jefus, who is taken up from you into hea¬ 
ven, (hall fo come, in like manner as ye have feen him go 
into heaven. And they worlhipped him, and returned to 
Jerufalem with great joyj ” 5 St Luke 

That our bleffed Lord afeended into heaven, will hardly xxiv. 49— 
be denied in the prefent age by any one who admits that he S 3 - aid 
rofe from the dead. The afeenfion was indeed the natural A<5ts *• 6— 
confequence of the refurredion 5 for we cannot fuppofe that Iz ’ igj . 
a man would be called back from the grave to live for ever p roo f s e f 
in a world where all other men fall in fucceffion a prey to chrift’s af- 
death. The purpofe for which he died was to recover for cenfion. 
the aefeendants of Adam every privilege which they had 
forfeited through his tranfgreffion ; and if, as has been ge¬ 
nerally believed, mankind were by the terms of the firft co¬ 
venant to enjoy eternal life in heaven, fome proof wasnecef* 
fr.ry that Chrift by his death and refurredion had opened 
the kingdom of heaven to all faithful obfervers of the terms 
of the fecond. Hence it was prophefied § of the Meffiah, § py_ 
in whom all the nations of the earth were to be bleffed, that 12. cx. 1. 

“ he fhould afeend on high, lead captivity captive, and fit Micah ii, 
on the right hand of God until his enemies fhould be made 
his footftool.” It was therefore of the greateft importance 
to the apoftles to have fufficier.t proof of their Mafter’s ex¬ 
altation to the right hand of the Majefty on high; for other- 
wifethey could neitherbave lookedfor an entrance intoheaven 
themfelves, by a new and living way, as the author of the 
epiftle to the Hebrews expreffes it, nor have preached Jefus 
as the Meffiah promifed to their fathers, fince they could 
not have known that in him thefe prophecies were fulfilled. 

But the proof vouchfafed them was the mod complete that 
the nature of the thing would bear. The fpedators of the 
afeenfion were many"; for according to the hiftory of St 
Luke*, thofe who returned from the Mount of Olives to 
Jerufalem, and prepared themfelves for the coming of the * A & s l 
Holy Ghoft, were in number about fix fcore; and to Inch I2 ~ I ^‘ 
a cloud of witneffes the evangelift would not have appealed, 
had not the fad: he was recording been very generally 
known. Yet thefe were perhaps but part of the witneffes ; 
for fince Chrift had told to his difciples that he was to af¬ 
eend 



Fare II. THEOLOGY. 4 $< 


Theology, cend to l.ii Father and their Father, to his God and their 
wore pecu- God, and that he was going to prepare a place for them, 
* tai ftwn hri " ^ iat w ‘ tiere ' s t ‘ iere they might be likewife ; we can hard- 
ly doubt but that all who believed in him as the Redeemer 
of the world would take care to be prefent, not only to 
view their Mailer’s triumph over all his enemies, but alfo 
to have a fight of that glory which awaited themfelves. It 
was on this occafion probably that he was feen after his re- 
furreftion by above five hundred brethren at once, of whom 
the greater part were alive at the waiting of St Paul’s firft 
epillle to the Corinthians. 

But though fuch multitudes of people faw Jefus lifted up 
from the mount, and gradually vanifh out of their fight, 
fome other evidence feemed necelfary to certify them of the 
place to which he h id gone. Two angels therefore ap¬ 
pear, and attelt what human eyes could not fee, but what 
was indeed the confequence of what they had feen. They 
atteft that Chrift had afeended to heaven, not to defeend 
again till the lail day ; and furely, with refpedt to this point, 
the citizens of heaven were the mod unexceptionable wit- 
nelfes. We mull therefore acknowledge and confefs, againll 
all the wild herefies of old (k), that Jefus Chrift the Son of 
In heaven God, who died and rofe again, did with the fame body and 
our Saviour f ou l with which he had lived upon earth afeend up “ into 
executes the ] leaveIlj there to appear in the prefence of God lor us*.” 
Bri C ft° a Having in the outward tabernacle of this world once offer- 
* Heb. ix ed up himfelf a pure and perfeil facrifice for the expiation 
54. of our fins, he entered within the veil into the mod holy 

place, there to prefent his blood before God himfelf, in or¬ 
der to obtain mercy for us, and redore us to the Divine fa¬ 
vour. So that, “ if any man fin, we have an advocate with 
the Father, Jefus Chrid the righteous, who is the propitia¬ 
tion for our fins, and not for ours only, but alfo for the 
fins of the whole world ; and he is able to fave to the utter- 
mod thofe that come to God by him, feeing he ever liveth 
to make interceffion for us.” “ Seeing then that we have 
a great high-pried, who is palled into the heavens, Jefus the 
Son of God, we may through him come boldly unto the 
throne of grace, that we may obtain mercy, and find grace 
to help in time of need.” 

jjtnd a king. But it is not the office of a pried only that our Lord 

difeharges in heaven ; he is reprefented as fitting on the 
right hand of God, to denote that regal authority with 
which he is now veded ; “ angels, and authorities, and 
} 1 Peter powers, being made fubjedt to him J.” Hence it is, that 
iii. 22. after his refurreftion, he laid of himfelf f, “ all power is 
t St Matth. gj ven un to me in heaven and in earth for, as St Paul in- 
± X phiI if* f° rl:ns us t» “ becaufe he humbled himfelf and became obe- 
I, frio.' dient unto death, even the death of the crofs, therefore 
'* ’ God hath highly exalted him, and given him a name which 
is above every name ; that at the name of Jefus every knee 
fhould bow, of things in heaven, and things in earth, and 
things under the earth.” And this fubmiffion is due to 
him, becaufe “ God raifed him from the dead, and fet him 
at his own right hand in the heavenly places, far above all 
principalities and powers, and might, and dominion, and 
every name that is named, not only in this world, but alfo 
in that which is to come; and hath put all things under 
his feet, and gave him to be head over all things to the 
Vol. XVIII. Part II. 


church*.” As God, Chrift poflefled a kingdom, which, Theolotry, 
as it had not a beginning, can never have an end : but the j!™” 
dominion, of which the apoftle is here treating, was con- 
ferred upon him as the mediator of the new covenant, and —— 
will no longer continue than till his enemies {hall be fub- . t 

dued ; for we are told, that “ he muft reign till he hath *' , 

put all enemies under his feet; and that the laft enemy ; 

which (hall be deftroyed is death.” “ He will ranfom Ins 
fubje&s from the power of the grave; he will redeem them 
from death. O death, he will be thy plague ; O grave, he 
will be thy deftruftion i.” The trumpet (hall found, the t Hofoa 
graves {hallbe opened, ail the fons and daughteis of Adam lm- I4 ' 
(hall return to life, and death fhall be fwallowed up in vic¬ 
tory. “ Then cometh the end, when the office of mediator 
cealing, he (hall have delivered up the kingdom to God, 
even the Father, when he (hall have put down all rule and 
all authority and power. For when all things fhall be Tub - 
dued unto him, then (hall the Son alfo himfelf be fubjsift 
unto him that put all things under him, that God may be 
all in all ||.” II 1 Cor. 

The firft confpicuous proof which our blefled Lord gave x ^ - 24 
of being veiled with fupreme power, and made head over 2 ' 
all things to the church, was on the day of Pentecoft. D e f cent of 
He had told the apoftles that he would pray the Father to the Holy 
give them another comforter, who fhould abide with them Ghoft on 
(or ever, even the Spirit of truth, which fhould teach them di e a P°* 
all things, and bring all things to their remembrance which ^ lles ‘ 
he had faid unto them. He had allured them, that it was 
expedient for them that he himfelf fhould go away ; “ for 
if I go not away (faid he J), the Comforter will not come j r ohn 
unto you ; but if I depart, I will fend him unto you.” At 7, 
his laft interview with them, juft before his afeenfion, he 
had defired them to tarry at Jerufalem till they fhould be 
endued with power from on high, before they entered 
upon their great work of converting the nations. Thefe 
promifes were amply fulfilled ; for “ when the day of Pen¬ 
tecoft was fully come, they were all with one accord in 
one place. And fuddenly there came a found from hea¬ 
ven as of a rulhing mighty wind, and it filled all the houfc 
where they were fitting. And there appeared unto them 
cloven tongues, like as of fire, and it fat upon each of them. 

And they were all filled with the Holy Ghoft, and began 
to fpeak with other tongues, as the Spirit gave them ut¬ 
terance. And there were dwelling at Jerufalem Jews, de¬ 
vout men, out of every nation under heaven. Now when 
this was noifed abroad, the multitude came together, and 
were confounded, becaufe that every man heard them fpeak 
in his own language. And they Were all amazed, and 
marvelled, faying one to another, Behold, are not all thefe 
who fpeak Galileans ? And how hear we every man in our 
own tongue, wherein we are born ? Parthians, and Medes, 
and Elanites, and the dwellers in Mesopotamia, and in Ju¬ 
dea, and Cappadocia, in Pontus and Afia, Phrygia and 
Pamphylia, in Egypt and in the parts of Libya about 
Cyrene, and ftrangers of Rome, Jews and profelytes, Cretes 
and Arabians—we do hear them fpeak in our tongues the 
wonderful works of God. And they were all amazed, and 
were in doubt, faying one to another, What meaneth this*?” « A<fts u. 

That thofe who heard the apoftles fpeak fo many dif- 1—13. 

3 P ferent 


(k) There was one Apelles in the primitive church, who was condemned as a heretic for teaching that Chrift’s body 
was di Solved in the air, and that he afeended to heaven without it. The opinions of this man and his followers are 
Rated at large and confuted by Tertullian, Gregory Nazianzen, and Epiphanius; and the reader who thinks fuch ridi¬ 
culous notions worthy of his notice, will find enough faid of them in the Notes to the fixth article of Pearfon’s Expofi- 
tion of the Creed. Perhaps it may be from a hint communicated in thefe Notes, that our great modern corrector of 
the evangelifts has dilcovered, if it be indeed true that he pretend* to have difeovered, that Jefus Cluift is ftill upon 
card). 
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ferent languages were amazed, is what wefhould naturally 
fuppofe ; but that a Angle individual among them remained 
unconvinced, is aftonifinng : for the gift of tongues on the 
day of Pentecoft is one of the moll palpable miracles that 
was ever wrought. It is likewife one of the belt authen¬ 
ticated miracles; for the book entitled the A8s of the Apof¬ 
tles was written not more than 30 years after the event 
took place (fee Scripture, n° 168.); and it is not con¬ 
ceivable that, within fo Ihort a period, St Luke, or any 
man of common fenfe, would have appealed for the truth 
of what he recorded to fo many inveterate enemies of the 
Chriftian name, had he not been aware that the miracu¬ 
lous gift of tongues was a fadt incontrovertible. We all 
know how defirous the Jewilh rulers were to ftop the pro- 
grefs of the faith, by whatever means, whether of fraud 
or force ; but if this miracle was not really performed, they 
had now an opportunity of doing it effectually by means 
to which truth and honour would give their approbation. 
Thoufands muff have been alive in the city of Jerufalem 
who were men and women at the time when the apoftles 
were faid to have been thus fuddenly infpired with the 
tongues of the Parthians, Medes, and Elamites, See. ; and 
as thefe foreigners were themfelves either Jews by defeent, 
or at leaft profelytes to the Jewilh religion, furely the chief- 
prieft would have found multitudes ready, both at home 
and abroad, to contradict this confident appeal of St Luke’s, 
if contradiction had been poffible. W e read however of 
no objection whatever being made to this miracle. Some 
of the audience, indeed, when the apoftles addreffed people 
of fo many nations in all their refpeCtive languages, not 
underftanding what was faid, and taking it for jargon which 
had no meaning, concluded, not unnaturally, that the 
fpeakers were full of new wine, and mocked them for being 
drunk fo early in the day ; but this is a circumftance which, 
fo far from rendering the miracle doubtful, adds much to 
the credit of the hiftorian, as it would hardly have occur¬ 
red to the writer of a narrative wholly falfe, and would 
certainly not have been mentioned, had he known that the 
apoftles really attempted to impofe upon the multitude un¬ 
meaning founds for foreign languages. 

As it is thus certain that the apoftles were miraculoufly 
fnrnifhed with the gift of tongues, fo the elegance and 
propriety of that miracle to atceft the real defeent of the 
Spirit of truth, who was to teach them all things, and en¬ 
due them with power from on high to convert the nations; 
can never be enough admired by the pious Chriftian ; for 
words being the vehicle of knowledge, an ability to fpeak 
the different languages of the earth was abfolutely necef- 
fary to enable thofe who had been originally fifhermen to 
go into all the world and preach the gofpel to every crea¬ 
ture. Yet there have been writers};, who, though unable 
’ to call in queftion the reality of the gift of tongues on the 
day of Pentecoft, have contended, that it was a gift “ not 
lafting, but inftantaneous and tranfuory ; not bellowed upon 
them for the conftant work of the miniftry, but as an oc- 
cafional ftgn only, that the perfon endowed with it was a 
chofen minifter of the gofpel; which fign, according to 
them, ceafed and totally vanilhed as foon as it had ferved 
that particular purpofe.” The chief argument upon which 
this opinion is attempted to he built, is drawn from the 
feripture Greek, which is faid to be “ utterly rude and 
barbarous, and abounding with every fault which can poi- 
fibly deform a language ; whereas we ihould naturally ex¬ 
pert to find an infpired language pure, clear, noble, and 
affe&ing, even beyond the force of common fpeech, fince 
nothing can come from God but what is perfect in its kind. 
In Ihort, we fhould expeft, fays the objedtor, the purity of 
Plato and the eloquence of Cicero*.” 


In reply to this objection, it has been well obfervedf, 
that it fuppofes what is called the purity, elegance, and 
fublimity, of language, to be fomething natural and effential 
to human fpeech, and inherent in the conftitution of things. 
“ But the matter is far otherwife. Thefe qualities are ac¬ 
cidental and arbitrary, and depend on cuftom and fafhion ; 
modes of humanity as various as the differing climes of 
the earth; and as inconftant as the tempers, genius, and 
circumftances, of its inhabitants. For what is purity, but 
the ufe of fuch terms and their combinations as the caprice 
of a writer or fpeaker of authoi ity hath preferred to their 
equals ? what is elegance , but fuch a turn of idiom as a 
falhionable fancy hath brought into credit ? and what is 
fublimity , but the application of fuch images as arbitrary 
and cafual connections, rather than their own native gran¬ 
deur, have dignified and ennobled ? The confequence of this 
is, that the mode of compofition which is a model of per- 
fedtion to one nation or people, has always appeared either 
extravagant or mean to another. Afiatic and Indian elo¬ 
quence was efteemed hyperbolical and unnatural by the 
Greeks and Romans, and is fo efteemed by us ; whilft the 
Greek and Roman eloquence in its turn appeared cold and 
infipid to the warm inhabitants of the eaft ; and ours would 
appear perhaps ftill colder. But the New Teftament was 
deligned for the rule of life to all mankind. Such a rule 
required infpiration; and infpiration, fay the objedters, im¬ 
plies the moft perfect eloquence. What human model then 
was the Holy Ghoft to follow? for a human model it muft 
have been becaufe there was no other; and if there had, 
no other would have anfwered the purpofe, which was to 
make a due imprelfion on the mind and affedtions. Should 
the eaftern eloquence have been employed ? But it would 
have been too fwelling and animated for the weft. Should 
the weftern ? This would have been too ftill and inadlive 
for the eaft. Or fuppofe us only folicitous for what we 
beft underhand; which fpecies of this latter genus fhould 
the facred writers have preferred ? The diffolute foftnefs of 
the Afiatic Greeks, or the dry concifenefs of the Spartans ? 
The flowing exuberances of Attic eloquence, or the grave 
feverity of the Roman ? 

“ But are there notfome general principles of eloquence 
in common to all the fpecies ? There are. Why then fhould 
not thele have been employed to credit the apoftolic infpira¬ 
tion ? Becaufe the end even of thefe (replies our author) is 
to miflead reafon, and inflame the paflions; which being 
abhorrent to the truth and purity of our holy religion, were 
very fitly rejected by the infpired penman. Befides, it 
might eafily be known to have been the purpofe of Provi¬ 
dence, though fuch purpofe bad not been exprefsly decla¬ 
red, that the gofpel fhould bear all poffible marks of its 
divine original, as well in the courfe of its progrefs as in 
the circumftances of its promulgation. To this end, the 
human inftruments of its conveyance were mean and illite¬ 
rate, and chofen from among the lowed of the people, that 
when the world faw itfelf converted by the foolifhnefs of 
preaching, as the only learned apoftle thinks fit to call it, 
unbelievers might have no pretence to aferibe its fuccefs to 
the parts, or ftations, or authority, of the preachers. Now 
had the language infpired into thefe illiterate men been 
the eloquence of Plato or Tully, Providence would have 
appeared to counteract its own meafures, and to defeat the 
purpofe beft calculated to advance its glory. But God is 
wife, though man is a fool. The courfe of Providence was 
uniform and conftant: It not only chofe the weakeft inftru- 
raents, but carefully kept out of their hands that powerful 
weapon, of words which their adverfaries might fo eafily 
have wrefted to the dilhonour of the gofpel. Common 
fenfe tells us, that the ftyle of an univsrfai law fhould re¬ 
tain 
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Theology, tain what is common to all languages, andnegleft what is 
Jnore j>ecu- peculiar to each. It fliould retain nothing but clearness 
and precision, by which the mind and feutiments of the 
writer are intelligibly conveyed to the reader. This quality 
is effential, invariably the fame, and independent of cuftom 
and fafhion. It is the confequence of fyntax, the very thing 
in language which is leaft pofitive, as being formed on the 
principles of philofophy and logic : whereas all befides, from 
the very power of the elements and fignification of the terms 
to the tropes and figures in compofnion, are arbitrary ; and, 
as deviating from thefe principles, frequently vicious. But 
this quality of cleamefs and precifion eminently diftinguifhes 
the writings of the New Teftament ; infomuch that it may 
be eafily fhown, that whatever difficulties occur in the fa- 
cred books do not arife from any imperfect information 
caufed by this local or nominal barbarity of ftyle ; but either 
from the fublime or obfcure nature of the things treated 
of, or from the intentional concifenefs of the writers; who, 
in the cafual mention of any thing not effential to the dif- 
penfation, always obferve a ftudied brevity.” 

After much ingenious and found reafoning on the nature 
of language in general, our author concludes, that the style 
of the New Teftament, even on the fuppofition of the truth 
of what has been faid to its difcredit, is fo far from proving 
the language not to be divinely infpired, that it bears one 
certain mark of that original. “ Every language confifts 
of two diftinft parts, the fingle terms, and the phrafes and 
idioms. Suppofe now a foreign language to be inftanta- 
neoufly introduced into the minds of illiterate men like the 
apoftles; the impreffion muft be made either by fixing in 
the memory the terms and fingle words only with their fig¬ 
nification, as, for inftance, Greek words correfponding to 
fuch or fuch Syriac or Hebrew words ; or elfe, together with 
that fimple impreffion, by enriching the mind with all the 
phrafes and idioms of the language fo infpired. But to 
enrich the mind with the peculiar phrafes and idioms of a 
foreign language, would require a previous impreffion to be 
made of the manners, notions, falhions, and opinions, of the 
people to whom that language is native ; becaufe the idioms 
and phrafes arife from and are dependent on thefe manners. 
But this would be a wafte of miracles without fufficient 
caufe or occafion ; for the Syriac or Hebrew idiom, to 
which the Jews were of themfelves enabled to adapt the 
Greek or any other words, abundantly ferved the ufeful 
purpofes of the gift of tongues, which all centered in thofe 
tongues, being fo fpoken and written as to be clearly 
understood. Hence it follows, that if the ftyle of the 
New Teftament were indeed derived from that language 
which was mrraculoufly impreflkd upon the apoftles on the 
day of Pentecoft, it muft be juft fuch a one as in reality 
we find it to be ; that is, it muft conlift of Greek words in 
the Syriac or Hebrew idiom.” 

Divinity The immediate author of this gift, fo neceffary to the 
of the Ho- propagation of the gofpel, was the Spirit of truth, or the 
ly Ghoft. Comforter, who is the Holy Ghoft and the third pexfon 
in the bleffed Trinity. That there are three perfons in the 
one Godhead, has been fliewn at large in a former fetftion 
of this article ; and that the Holy Ghoft is one of thefe 
three, might be fafely concluded from the form of baptifm 
inftituted by Chrift hirafelf. But as more plaufible objec¬ 
tions have been urged againft his divinity than any that we 
have met with againft the divinity of Chrift, it may not 
be improper to confider thefe before we proceed to give 
an account of the graces which he imparted to the infant 
church, and of the apoftles preaching under his influence. 
By the Arians the Holy Ghoft is coniidered as a creature ; 
by the Socinians and modern Unitarians, as they call them¬ 
felves, the words Holy Ghoft are fuppofed to expreli, not a 


perfon or fpiritualfubfiftance, but merely an energy or ope- Theology, 
ration, a quality or power, of the Father, whom alone they j?“' e Dj™.* 
acknowledge to be God. If this dodrine can be confuted, ia ^f an 
the Arian hypothefis will fall to the ground of itfelf; for < 

it is not conceivable that any infpired teacher (hould com¬ 
mand his followers to be baptized in the name of the felf- 
exiftent God and two creatures. 400 

It is admitted by the Socinians themfelves, that in the Obje&iow. 
feriptures many things are fpoken of the Holy Ghoft which 
can be properly predicated only of a perfon 5 but the in¬ 
ference drawn from this conceffion they endeavour to in¬ 
validate by obferving, that in feripture there are likewife 
expreffions in which things are predicated of abftraft virtues, 
which can be literally true only of fuch perfons as pradtife 
thefe virtues. Thus when St Paul fays’*, that “ charity * 1 Cor. 
fuffereth long and is kind, charity envieth not, charity sin- 4 —*• 
vaunteth not itfelf, is not puffed up. See.” we cannot fup- 
pofe his meaning to be, that thefe adtions are performed by 
charity in the abftraft, but that every charitable perfon, in 
confequence of that one Chriftian grace, fuffereth long and 
is kind, envieth not, vaunteth not himfelf, and is not puffed 
up, &c. In like manner, fay they, perfonal adtions are at¬ 
tributed to the Holy Ghoft, which itfelf is no perfon, but 
only the virtue, power, or efficacy, of God the Father ; 
becaufe God the Father, who is a perfon, performs fuch 
adtions by that power, virtue, or efficacy, in himfelf, which 
is denominated the Holy Ghoft. Thus when we read.(: { Aifts 1. 
that “ the Spirit faid unto Peter, Behold three men feek 19, io. 
thee ; arife therefore and get thee down, and go with them, 
doubting nothing, for I have fent them we muft under- 
ftand that God the Father was the perfon who fpoke thefe 
words and fent the three men ; but becaufe he did fo by 
that virtue in him which is called the Spirit, therefore the 
Spirit is faid to have fpoken the words and fent the men. 

Again, when “ the Holy Ghoft faid || to thofe at Antioch, || A<ft» 
Separate me Barnabas and Saul for the work whereunto I xm - 2 - 
have called them we are to conceive that it was God the 
Father who commanded the two apoftles to be feparated 
for the work to which he had called them ; but becaufe he 
had done all this by that power within him which is called 
the Holy Ghoft, therefore his words and adtions are attri* 
buted to the Holy Ghoft, juft as long-fuffering in men is 
attributed to charity. 

This reafoning has a plaufible appearance, and would Anfwercd. 
be of much force, were all the adtions which in feripture are 
attributed to the Holy Ghoft of fuch a nature as that they 
could be fuppofed to have proceeded from the perfon of 
God the Father, in confequence of any particular power 
or virtue in him ; but this is far from being the cafe. Thus 
“ the Spirit is faid f to make interceffion for usbut with f R 0 m. 
whom can we fuppofe God the Father, the fountain of di- viii. 26,"27, 
vinity, to intercede? Our Saviour affured £ his difciples, j St r o!m 
that the Father would, in his name, fend to them the Holy x ; v . 26. 
Ghoft, who is the Comforter; that he would himfelf fend xv 26. 
the Comforter unto them from the Father; that the Com- xvi - r 3 »i 4 . 
forter fliould not fpeak of himfelf, but fpeak only what he IS ‘ 
fliould hear; and that he fliould receive of Chrift’s, and 
(hew it unto them. But we cannot, without blafphemy 
and abfurdity, fuppofe that the Father would, in the name 
of Chrift, fend himfelf; that the Son would fend the Fa¬ 
ther from the Father; that the Father would not fpeak 
of himfelf, but fpeak only what he heard ; or that either 
the Father in perfon, or a quality of the Father, fliould 
receive any thing of Chrift to (hew unto the apoftles. 

The fagacity of Socinus perceived the force of fuch ob- 
jeiSions as thefe to his notion of the Holy Ghoft, being 
nothing more than the_ power of the Father perfonified ; 
and therefore he invented another profopopeia to ferve his 
3 P 2 purpofe 
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purpofe in the interpretation of thofe texts to which this 
one cannot be applied. “ The Spirit of God (fays he$) 
may be confidered either as a property or power in God, 
or as the things on which that power is working. When 
taken in the former fenfe, the Spirit, where any perfonal 
attribute is given to it, means God the Father ; when taken 
in the latter fenfe, it means the man on whom the power 
of the Father is working ; who, as long as he is affedled 
by that power, is therefore called the Spirit of Godand 
he quotes, we think mod abfurdly, the tenth verfe of the 
feconcl chapter of the firft epiftle to the Corinthians, as a 
text in which by the Spirit is meant an infpired man who 
could fearch all things, yea, even the deep things of 
God. 

How his modern followers, who deny the plenary infpira- 
tion even of Chrift, will fehfh fuch a degree of infpiration 
as this, which raifes mere man to a temporary equality 
with God, we know not; but leaving them to fettle the 
difpute with their mafter as they beft can, we fhall produce 
one or two paffages in which perfonal attributes are given 
to the Spirit of God, when it is impoffible to conceive that 
Spirit either as a power inherent in the Divine Father, or 
as the perfon on whom that power is operating. We need 
not bring new texts into view, as fome of thofe already 
quoted will ferve our purpofe. When our Saviour pro- 
mifes that the Holy Ghojl, the Comforter, the Spirit of truth, 
fhould be fent by the Father and the Son to the apoftles, 
we have feen, that by this Spirit he could not mean the 
Father or a property of the Father ; neither could he pof- 
fibly mean the apoftles themfelves, unlefs we are to fuppofe 
that the Father and the Son fent St Peter to St Peter, and 
that St Peter, fo fent, came to St Peter! Again, when Chrift 
faith of the Holy Ghoft, “ he fhall receive of mine, and 
fhall fhew it unto you,” he could not, for the reafon already 
affigned, mean by the Holy Ghoft the Father or the power 
of the Father; and furely his meaning was not, that the 
apoftles, under the influence of the power of the Father, 
fhould receive fomething and (hew it each to himfelf! The 
Holy Ghoft therefore is unqueftionably a perfon; for tho’ 
there are many paflages of feripture in which the gifts of 
the Holy Ghoft are called the Holy Ghoft, they are fo called 
by a very common figure of fpeech, in which the effedl re¬ 
ceives the name of its caufe : and flnee this perfon is joined 
with the Father and the Son in the formula of Chriftian 
baptifm ; fince they who lied to the Holy Ghoft are faid j- 
to have lied unto God ; fince blafphemy againft him is a 
more heinous offence than the fame fin againft even the Fa¬ 
ther or the Son i ; and fince it was by the operation of the 
Holy Ghoft that Jefus Chrift was conceived of the Virgin 
Mary, and even on that account f called the Son of God— 
it follows undeniably, that the Holy Ghoft is God, of the 
fame fubftance with the Father and Son. 

It was this divine Spirit which, on the day of Pentecoft:, 
infpired the apoftles with the knowledge of different lan¬ 
guages ; and as thefe were given only to enable them to 
preach the gofpel to every creature, it can admit of no 


doubt but that be, who fo amply provided the means of Theology, 
preaching, would take care that the gofpel fhould be preached ™ ori Pj cu ' 
in purity. Our Saviour had told his apoftles that the Com- 
forter would guide them into all the truth ( 6/C TTOKrUV T«y 
*x»8«i«y), and bring all things to their remembrance, whatfo- 
ever he had faid unto them ; but if they had not compre^ 
hended the meaning of what he faid, the bare remembrance 
of hisfayings would have been of little importance. That 
before this miraculous fhedding abroad of the Spirit they 
had but a very imperiedf knowledge of his dodtrines, and of 
the purpofe for which he had come into the world, is appa¬ 
rent from that unfeafonable queftion which they put to him 
when aflembled to witnefs his glorious afeenfion ; “ Lord, 
wilt thou at this timereftore again the kingdom to Ifrael ?” 

Their minds ftill cherifhed with fondnefs the vain pro^ Their o-reat 
fpedt of temporal power; but after the day of Pentecoft need of fnoh 
they were diredted to nobler objedts. From the fame Spirit inftrudtion. 
they received diverfities of gifts befides that of language ; 
for we are aflured by St Paul*, when fpeaking of the early * 1 Cor. 
converts to Chriftianity in general, that “ to one was given xii. 8—12. 
by the Spirit the word of wisdom ; to another the'word 
of knowledge by the fame Spirit; to another faith by 
the fame Spirit; to another the gifts of healing by the 
fame Spirit; to another the working of miracles ; to 
another prophecy; to another discerning of Spirits ; 
to another divers kinds of tongues ; to another the in¬ 
terpretation of tonguesand thefe gifts, which were 
feverally divided either among private Chriftians or among 
the inferior orders of minifters in the church, we have rea¬ 
fon to believe were all bellowed in a greater or lefs degree 
upon each of the apoftles. 

Men thus endowed were well qualified to declare unto 
the world all the council of God. By the word of wftdoni 
they communicated to the Gentile nations a pure fyftem 
of what is called natural religion ; turning them from the 
vanity of idols to the worlhip of the living God: by the 
Word of knowledge, they preached the great dodtrines of 
revelation both to Jews and Gentiles, (hewing them that 
there is none other name under heaven given unto men 
whereby they may be faved than the name of Jefus Chrift (l); 
and by their gifts of healing and of miracles. See. they were 
enabled to prove unanfwerably that their dodtrines were 
divine. They taught everywhere the unity of God, the 
creation of the world, the fall ot man, the neceflity of re¬ 
demption, the divinity of the Redeemer, his facrifice on the 
crofs to reftore mankind to their forfeited immortality, and 
the terms of the new covenant into which they had through 
him been gracioufly admitted by God. 

Such a view as our limits would admit of we have given 
of all thefe dodtrines, except that which refpedts the terms 
of the gofpel covenant ; but thefe being explicitly dated 
only by St Paul and St James, we could not till now inve- 
ftigate them, without violating the hiftorical order into 
which, for the fake of perfpicuity, we have digefted the fe- 
veral parts of this (hort fyftem. Our Saviour himfelf has 
indeed taught with great plainnefs the neceflity of faith and 

baptifm 


(l) It is not perhaps eafy to determine what is here meant by the word of wisdom and the word of knowledge, 
as diftinguiflred from each other. By the former (xojo; a-o<p,a S ), bifhop Warburton underftands all the great principles of 
natural religion. “ The ancients (fays he) ufed the word pia. in this peculiar fenfe; it is ufed in the fame fenfe by 
St. Paul in C<> 1 . iv, 5 ; and we can haidly give it any other in the place before us, where we fee the word of wifdom 
diftinguiflied from the word of knowledge (\sycs yianat), which evidently means all the great principles of revelation ; 
the term yiaxn c being as peculiarly applied by Chriftian writers to revealed religion as e-o<pi* is by the Gentiles to the natu¬ 
ral. St Paul ufes the word in this fenfe in 2 Cor. xi. 6. where he lays, e t <Pt mu ifiwtY.s 1a xay® axx 00 >vM<r 6 ;; and St 

peter in his firft epiftle, chap. iii. verfe 7. Hence thofe early heretics, whofo much deformed the flmplicity and purity 
of the Chriftian faith by vifionary pretences to fuperior knowledge of revelation, took from this word the name o S 
Goodies.” See IVarburtenJ Sermon on. the Office and Operation of the Holy Ghojl . 
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baptifm to the falvation of thofe who have an opportunity 
of hearing the gofpel preached with power (fee Bap¬ 
tism) ; and in his fermon on the mount, which is fuch a 
le&ure of ethics founded on religion as the Son of God on¬ 
ly could have delivered, we learn, that “ unlefs our righte- 
oufnefs lhall exceed the righteoufnefs of the Scribes and 
Pharifees, we lhall in no cale enter into the kingdom of 
heaven ; that not every one who faith unto Chrift, Lord, 
Lord, lhall enter into the kingdom of heaven, but he who 
doth the will ol his Father who is in heaven ; and that ma¬ 
ny will fay to him at the day ofjudgment, Lord, Lord, have 
we not prophefied in thy name ? and in thy name done ma¬ 
ny wonderful works ?” which could not be done without 
faith ; “ to whom he will, notwithftanding.fay, Depart from 
me, ye that work iniquity J.” St Paul, however, feems to 
attribute our junification to the bare ail of believing ; for he 
repeatedly allures us, “ that a man is juftified by faith with¬ 
out the deeds of the law while St James, on the other 
hand, affirms, “ that by works a man is juftified, and not by 
faith only.” 

This apparent difference in the language of the two 
apoftles, for we hope to Ihow that it is only apparent, has 
produced among divines opinions really different refpe&ing 
the junification of Chriftians ; and the principal of thefe 
opinions it is our duty to ftate. But previous to this, it 
will be neceffary to afeertain the meaning of the word jujli- 
fication ; for we are forry to fay, that for want of accurate 
definitions, many theological controverfies are nothing bet¬ 
ter than empty logomachies; and perhaps againft no contro- 
verfy can this charge be brought with greater truth than 
againft that which, in the end of the laft century and in the 
beginning of the prefent, was fo violently agitated concern¬ 
ing the caufes, the injlruments , and the conditions, of jultifica- 
tion. 

Between pardon of fin and jujlifcation there is fo clofe a 
connexion, that many writers leem to confider the terms as 
fynonymous, and to infer, that he who is pardoned is ipfo 
fatto juftified. That every Chriftian, who lhall be pardoned 
at the judgment of the great day, will likewife be juftified, 
is indeed true ; but in propriety of lpeech, jujlif cation is a 
word of very different import from pardon, and will entitle 
the Chriftian to what mere pardon could not lead him to 
expeCh An innocent perfon, when falfely accufed and ac¬ 
quitted, is juftified but net pardoned ; and a criminal may he 
pardoned, though he cannot be jnjlified or declared innocent. 
A man whofe fins are pardoned is free from punilhment ; 
but the juftified Chriftian is entitled to everlafting life, hap- 
pinefs, and glory. If we were only pardoned through 
Chrift, we fhould indeed efcape the pains of hell, but could 
have no claim to the enjoyments of heaven ; for thefe, being 
more than the ntoft perfect human virtue can merit, muff 
be, what in the Scriptures they are always faid to be, “ the 
gift of God through Jefus Chrift our Lord.” Hence it 
is that St Paul, diliinguifhing, as we have done upon hisau- 
thority, between mere remitfion of fins and juftification of 
life, declares |, that “ Jefus our Lord was delivered for our 
offences, and rfifed again for our jujlification.” 

The word juftification, as ufed both by St Paul and St 
James has been very generally confidered as a forenfic term 
exprdling the fentence of a judge. The mod eminent re¬ 
formed divines of all denominations'*, and even many of the 
Romanifts them'elves, have ftrenuoufly contended, that this 
is its genuine fenfe, when it is diflingtiilhed from mere re- 
miffion of tins regeneration, and lanCtification ; and if fo, 
it will fignify God’s pronouncing a perfon jujl, either as be. 
ing petf'Ctlv blamelefs, or as having fulfilled certain condi¬ 
tions required of him in the Chriftian covenant. But that 
“ there is not a juft man upon earth, who doth good and 


finneth not,” is made known to us by the mod complete Theology, 
evidence poffible, the joint dictates of our own confidences jt 10 " 
and of divine revelation j and therefore whomever is pro- 1 '" 
nounced juft by the Judge of all the earth, rr.uft be fo, ei- w —*—fit 
ther becaufe, though not abfolutely blamelefs, he has per¬ 
formed the conditions required of him in the covenant of 
grace, or becaufe Chrift has fulfilled all righteoufnefs in his 

^ ead ‘ . . . It is a fid 

If this be the Scripture notion of juftification, it muft be renfic 

wholly the aCt of God, and cannot be the cff-Ct either of tern.. 

our faith or of our virtue. Accordingly, we are laid by 

the apoftle to be juftified freely by his grace through the 

redemption that is in Jefus Chi id ; whom God hath Jet forth R 

to be a propitiation through faith in his blood f. The a Cl * , 1 ‘" 

of juftification therefore proceeds from the divine philan- J ’ 

thropy, and cannot be performed by the inftrumentality of 

faith ; for it is not God, but man, who believes ; and man is 

not the juftifier of himlelf. To talk of any kind of injlru - 

ment of juftification befides the propitiation fet forth by 

God, is indeed to make ufe of very improper language : , jq armon ii 

“ Omnis caufa inftrumentalis (fays B/lliop Bull £), fuo mo- AWtum-aT 

do in effeCtum influit, eique effeCti produCtio propric attri- ca>>- li. <} 

bui poteft. Jam vero, cum juftificatio nihil aliud lit qium 

gratiofus Dei aCtus, quo peccata noftra nobis condonet, ac 

nos ad falutem acceptet, valde abfurdum effet d cere, vel fi- 

dem, vel opera noftra, vel quidvis aliud noftri aut remittere 

peccata noftra, aut perfonas noftras acceptare : quod tamen, 

ft inftrumentalis caufa juftificationisfides lit, plane dicendum 

effet.” 

In this fentiment of the illuftrious Bifliop of St David’s, 
fome of the molt eminent divines both among the Calvinifts 
and Ai mini,ins agree ; and indeed it is not eafy to be con¬ 
ceived how any man can entertain a different fentiment, 
when confidering juftification in its proper fenie. Many, 
how ever, have cholen to treat of juftification not only in the 
affive fenie, as it is the affofGod, for all admit that it is 
he who juftifies ; but likewife in a paffive fenie, as it means 
our privilege oxpoffejfion holden of him, when we are faid to 
be juftified by his grace. In this view of the fubjeCt they 
may talk, with fufficient propriety, of an inftrument of ju¬ 
ftification, not as the mean by which it is conveyed, but as 
the medium through which it is received by the true Chri¬ 
ftian. And hence it follows, that the DoCtors Waterland and 
Warburtrn, of whom the former Was not a thorough Cal- 
vinift, and the latter was a profeffed Arminian, ftrenuoufly 
maintain the doClrine of the Weftminftcr Confeffion, that 

faith receiving and refting on Chrift is the alone inftru¬ 
ment of juftification ; though it cannot be alone in the per-, 
fon juftified, but mu.ft ever be accompanied with all other 
favir.g graces, and be a faith which worketh by love.” 

But notwithftanding this agreement between the leaders 
of the rival feds, they have found abundant matter of con- 
troverfy refpe&ing faith and works, in deciding the great 
queftion, “ Whether, when God juftifies man, he confiders 
him as abfolutely righteous on account of Chrift’s righte¬ 
oufnefs performed in his (lead ; or only as juft, becaufe he 
has fulfilled the conditions of the covenant of grace, which 
does not require of him perfeCt righteoufnefsThe former 
is the doClrine of the more rigid Calvinifts, the latter that of 
the Arminians or Remonftrants. 

“ A notion (fays Dr Gill $) obtained fome years ago, * Bo(J . 
that a relaxation of the law and the feverities of it has been Divinfty 
obtained by Chrift ; and a new law, a remedial law, a law 0 f voi; >i. 
milder terms, been introduced by him, which is the gofpel ; book 
the terms of which are, faith, repentance, and new obedb 
ence ; and though thefe be impeifeCl, yet, being fincere, they ^ 5 ‘ 
are accepted by God in the room of a perftCl righteoufnefs. 

But every article of this fcheme (continues he) is wrong • 

ft? r 
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Theology, for the law is not relaxed, nor any of its feverities abated ; 
harl C Chh" came not t0 deltroy, but to fulfil it; and therefore 

ifil/ n " ' t re< l u i res the fame holy, jult, and good things, as ever. 

Nor is the gofpel a new law. There is nothing in it (he 


.) which looks like a law ; for it has no commands in it, 
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Ste^Cal- 6 . ^ but all promifes, being a pure declaration of grace and fal- 
>!h refped- va tion by Chrift ; nor are faith, repentance, and new obe- 
ing it. dience, required by it as conditions of man’s acceptance 
with God. Faith and repentance are gofpel doftrines, and 
parts tf the gofpel miniftry; they are" graces, and not terms 
required to be performed by men of themfelves. Faith is 
the gift of God, and repentance is a grant from him. It is 
not true (continues our author) that God will accept of an 
imperfeft righteoufnefs in the room of a perfect one; nor 
can any thing more highly reflect upon the juftice and 
truth of God, who is the judge of all the earth, than to 
fuppofe that he can ever account that as a righteoufnefs 
which is not one.” 

Having thus proved by arguments which were almoft 
in the fame words ftated long before by Bilhop Beveridge ||, 
that the gofpel is no relaxation of the law, he proceeds to 
lay down his own notions of juftification, of which (he fays) 
“ the foie matter, or that for the fake of which a finner is 
juftified before God, is the righteoufnefs of Chrift—that 
which he did and fuffered on earth, in our nature, in our 
flead, and as our reprefentative. This is commonly called 
his aftive and paffive obedience ; and when the purity and 
holinefs of his own nature was added to it, the whole 
made up the fix-mop* too vo^um/, the righteoufnefs of the law, 
which was fulfilled by him as the head and reprefentative of 
his people *; for whatever the law required is necelfary to a 
finner’s juftification before God, and it required of finners 
more than it did of inan in innocence. Man was created 
with a pure and holy nature, conformable to the pure and 
holy law of God ; and it was incumbent on him to continue 
fo, and to yield in it perfeft and finlefs obedience ; in the fai¬ 
lure whereof he was threatened with death. Man did fail; 
by which his nature was vitiated and corrupted, and his obe¬ 
dience became faulty and imperfect. He therefore became 
liable to the penalty of the law, and ftill perfeft obedience 
was required of him. To the juftification of a finner there¬ 
fore is required the ihoft complete obedience, aftive and paf¬ 
five ; or, in other words, purity of nature, perfeft obedi¬ 
ence, and the fufFerings of death ; all which meet in Chrift, 
the reprefentative of his people, in whom they are juftified. 
There are indeed fome divines (continues our author) who 
exclude the aftive obedience of Chrift from being any part 
of the righteoufnefs by which men are juftified. They allow 
it to have been a condition requifite in him as a Media¬ 
tor, qualifying him for his office ; but deny that it is the 
matter of juftification, or reckoned for righteoufnefs to 
man. But without the aftive obedience of Chrift the law 
would not be falisfied ; the language of which is, Do nod 
live; and unlefs its precepts be obeyed, as well as its pe¬ 
nalty endured, it cannot be fatisfied 5 and unlefs it be fatis- 
fied, there can be no juftification. If therefore men are ju¬ 
ftified by the righteoufuefs of Chrift, it mull be by his ac¬ 
tive obedience imputed and made over to them, fo as to be¬ 
come their’s, even as David deferibeth the blejfednefs of the 
ir,an unto whom God imputetb righteoufnefs without works *. 
That this is really the way in which men are juftified, cur 
author thinks evident, becaufe they muft be juftified either 
by an inherent or by an imputed righteoufnefs ; but they 
cannot be juftified by their own inherent righteoufnefs, for 
that is imperfeft, and therefore not juftifying. Hence the 
apofth 4 counts all things but dung, that he may win Chrift 
and be found in him ; not having his own righteoufnefs, 
which is of the law, but that which is through the faith of 


* Rom. iv. 

6 , 


Chrift, the righteoufnefs which is of God by Faith §■’ But 
by fuch a righteoufnefs as this a man cannot be juftified in 
any other way than by an imputation of it to him. Whence 
it follows, that <c as by one man’s dijobedience many were 7 /tade 
Jmntrs by imputation, fo by the obedience of one fball many be 
made righteous, by having that obedience placed to their ac¬ 
count.” 

As this author properly confiders juftification as the aft 
of God, he does not approve of the language in which faith 
is called the inftrument either of conferring or receiving it. 
“ Faith (fays he*) is merely the evidence of juftification 
to the perfon juftified ; for ‘ faith is the evidence of things 
not feen.’ The righteoufnefs of God, of the God man 
and Mediator Jefus Chrift, is revealed from faith to faith in 
the everlafting gofpel J; ; and therefore muft be before it is 
revealed, and before the faith to which it is revealed. Faith 
is that grace whereby a foul, having feen its guilt and its 
want of righteoufnefs, beholds in the light of the Divine 
Spirit,, a complete righteoufnefs in Chrift, renounces its 
own, lays hold on that, puts it on as a garment, rejoices in 
it, and glories of it; the Spirit of God witneffing to his fpi- 
rit that he is a juftified perfon: and fo he is evidently and 
declaratively ‘ juftified in the name of the Lord Jefus, and 
by the Spirit ot our Godf. Faith adds nothing to the 
ejfe, only to the lene effe of juftification ; which is a complete 
aft in the eternal mind of God, without the being or con- 
fideration of faith, or any forefight of it. In the account 
of God, a man is as much juftified before his faith as after 
it; and after he does believe, his juftification depends not 
on his afts of faith, for though we believe not, yet God abides 
faithful to his covenant-engagements with his Son, by whofe 
furetyfflip-righteoufnefs the eleft are juftified ; but by faith 
men have a comfortable fenfe, perception, and apprehenfion, 
of their juftification, and enjoy that peace of foul which re- 
fults from it. It is by that only, under the teftimony of the 
Divine Spirit, that they know their intereft in it, and can 
claim it, and fo have the comfort of it.” 

Though this language differs from that of the Weftmin- 
fter Confeffion, the author feems not to teach a different 
doftrine ; for if faith be that grace by which a foul re¬ 
nounces its own righteoufnefs, and lays hold of Chrift’s, 
which it puts on as a garment, it muff be that very thing 
which the compilers of the Confeffion meant by their defini¬ 
tion of faith receiving and refting on Chrift and his righte¬ 
oufnefs, when they called it “ the alone inftrument of jufti¬ 
fication.” Accordingly our author elfewhere* teaches, 
that “ true faith in fenfible finners affents to Chrift and em¬ 
braces him, not merely as a Saviour of man in general, but 
as a fpecial luitable Saviour for them in particular. It pro¬ 
ceeds upon Chrift’s being revealed in them as well as to 
them, by the fpirit of wifdom and revelation, in the know¬ 
ledge of him as a Saviour that becomes them. It comes 
not merely through external teachings by the hearing of the 
word from men; for no man, faith our bleffed Lord, can 
come to me except the Father draw him ; but fuch fouls as 
are thus drawn, having heard and learned of the Father, be¬ 
lieve not only in th e do Brine of Chrift, but alfo in himfelf, 
trufting in him alone for everlafting life and falvation.” 

Were it not that this author, in every thing that he 
writes, has at) eye to the doftrine of eleftion and reproba¬ 
tion, which be ferews up to a greater height than almoft 
any other divine with whofe works we are acquainted, he 
would differ little in his notions of juftification from the 
more moderate Arminians. “ Juftification (fays Limborch) 
is the merciful and gracious aft of God, whereby he fully 
abfolves from all guilt the truly penitent and believing foul, 
through and for the fake of Chrift apprehended by a true 
faith : or gratuitaufly remits fins upon the account of faith 
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Theology, in Jefus Chrift, and grackmfly imputes that faith for righte- 
more pecu- oufnefs.” Here indeed the imputation of Chrift’s righte- 
U»rly Chri- ou f ne f s is exprefsly denied; but our countryman Dr Wa- 
^ . terland, who can hardly be confidered as a Calvinift, feems 

to contend for the imputation cf that righteoufnefs to the 
iinner, as well as for faith being the inftrument by which it 
is received. 

•Summary “ It cannot be for nothing (fays that able writer '*) that 
View of St Paul fo often and fo emphatically fpeaks of man’s being 

Juftifica- juftified by faith, or through faith in Chrift’s blood ; and 
tw ‘ 1 ' that he particularly notes it of Abraham, that he believed , 
and that his faith was counted to him for juftificauon, when 
ha might as eafily have faid that Abraham, to whom the 
gofpel was preached, was juftified by gofpel faith and obe¬ 
dience, had he thought faith and obedience equally inftru- 
ments of juftification. Befides, it is on all hands allowed, 
that though St Paul did not direftly oppofe faith to evan- 
208 gelkcd 'works , yet he comprehended the works of the moral 

Faith the i arw under thofe which he excluded from the office of juJH- 
mftrument ff m g t ; n his fenfe of the word juftification. He even ufed fuch 
arguments as extended to all kinds of works ; for Abraham’s 
works were excluded, though they were undoubtedly evange¬ 
lical. To prove that he interprets tire apoftle’s doftrine fair¬ 
ly, our author quotes, from the genuine epiftle of Clemens 
of Rome, a palfage, in which it appears beyond a doubt 
that this fellow-labourer of St Paul fo underftood the doc¬ 
trine of juftifying faith as to oppofe it even to evangelical 
works, however exalted. It is true (continues our author), 
Clemens elfewhere, and St Paul almoft everywhere, infills 
upon true holinefs of heart and obedience of life as indifpen- 
lable conditions of falvation or juftification; and of that, 
one would think, there could be no queftion among men of 
any judgment or probity. But the queftion about conditions 
is very diftinft from the other queftion about inftruments; 
and therefore both parts may be true, viz. that faith and obe¬ 
dience are equally conditions, and equally indifpenfable 
. where opportunities permit; and yet faith over and above 
is emphatically the inftrument both of receiving and hold¬ 
ing juftification, or a title to falvation. 

“ To explain this matter more diftinftly, let it be re¬ 
membered, that God may be confidered either as a party 
contracting with man on very gracious terms, or as a Judge 
to pronounce fentence on him. Man can enter into the co¬ 
venant, fuppofing him adult, only by affenting to it, and ac¬ 
cepting it, to have and to hold it on fuch kind of tenure as 
God propoies: that is to fay upon a l'elf-denying tenure, 
-confidering himfelf as a guilty man (landing in need of par¬ 
don, and of borrowed merits, and at length reding upon 
mercy. So here, the previous queftion is, Whether a per- 
fon (hall confent to hold a privilege upon this fubmiffive kind 
of tenure or not ? Such aftent or confent, if he comes into 
it, is the very thing which St Paul and St Ciemens call 
faith . And this previous and general queftion is the quef¬ 
tion which both of them determine againil any proud clai¬ 
mants who would hold by a more felf-admiring tenure. 

“ Or if we next confider God as fitting in judgment, and 
man before the tribunal going to plead his caufe ; here the 
queftion is, What kind ol plea fhall a man refolve to trull 
his falvation upon ? Shall he (land upon his innocence, and 
reft upon drift law ? or (hall he plead guilty, and reft in an 
aft of grace ? If he choofes the former, he is proud, and fure 
to be cad : if he choofes the latter, he is fafe fo far in 
throwing himfelf upon an aft of grace. Now this queftion 
alfo, which St Paul has decided, is previous to the queftion, 
What conditions even the aft of grace itfelf finally infills 
upon ? A queftion which St James in particular, and the ge¬ 
neral tenure of the whole Scripture, has abundantly fiuisfi- 
ed j and which could never have been made a queftion by 
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any confiderate or impartial Chriflian. None of our works Theology, 
are good enough to Hand by themfelves before him who is 
of purer eyes than to behold iniquity. Chrift only is pure ^. ian 
enough (01 it at firll hand, and they that are Chrift’s at fe- 
eond hand in and through him. Now becaufe it is by 
faith that we thus interpofe, as it were, Chrift between God 
and us, in order to gain acceptance by him; therefore faith 
is emphatically the inftrument whereby we receive the grant 
of juftification. Obedience is equally a condition or quali¬ 
fication, but not an inftrument, not being that aft of the 
mind whereby we look up to God and Chrift, and whereby 
we embrace the promifes.” . 20 p. 

But though our author contends that faith is the inftru- F a ; t h j 
ment of juftification, he does not, like the Antinomians, obedience 
teach that it will fave men without works. “ The covenant its cocdi- 
of grace, fays he, has conditions annexed to it of great im- t * on:> ' 
portance, for without them no inftruments can avail. Thefe 
are faith and obedience, as St James hath particularly main¬ 
tained. St Paul had before determined the general and 
previous queftion refpefting the plea by which vve ought to. 
abide ; and when fome libertines, as is probable, had per¬ 
verted his doftrine of faith and grace, St James fhowed 
that the very faith which refts in a covenant of grace im¬ 
plies a cordial fubmiffion to the conditions of that cove¬ 
nant, otherwife it would be nothing but an empty ceremo¬ 
ny. The perfeft agreement between St Paul and St James 
in the article of jujiification, appears very clear and certain. 

St Paul declares, that in order to come at juftification, it is 
neceffary to Hand upon grace, not upon merit; which St 
James does not deny, but rather confirms, in what he fays 
of the perfeft law of liberty (James i. 25. ii. 12). St Paul 
makes faith the inftrument of receiving that grace; which 
St James does not difpute, but approves by what he fays of 
Abraham (ii. 23.) ; only he maintains alfo, that, in the con- 
ditionate fenfe, juftification depends equaily upon faith and 
good works; which tit Paul allb teaches and inculcates in 
effeft, or, in other words, through all his writings. If St 
Paul had had precifely the fame queftion before him which 
St James happened to have, he would have decided juft as St 
James did ; and if St James had had precifely the fame quef¬ 
tion before him which St Paul had, he would have deter¬ 
mined juft as St Paul did. Their principles were exaftly 
the lame, but the queftions were diverfe ; and they had dif¬ 
ferent adverfaries to deal with, and oppofite extremes to en¬ 
counter, which is a common cafe. 

“ It may be rioted, that that faith which is here called a 
condition,is of much wider compafs than that particular kind 
of faith which is precifely the inftrument of juftification. 

For faith as a condition means the whole complex of ChriB 
tian belief, as exprefi’ed in the creeds ; while faith as an in¬ 
ftrument means only the laying hold on grace, and refting 
in Chrift’s merits in oppofilion to our own defervings: 
though this alfo, if it is a vital and operative principle (and 
if it is not, it is nothing worth), mud of courfe draw after 
it an hearty fubmiffion to, and obfervance of, all the neccfla- 
ry conditions of that covenant of grace wherein we repofe 
our whole trull and confidence. So that St Paul might well 
fay, “ Do we then make void the law (the moral law) 
through faith ? God forbid: Yea, we eftablilh the law ‘ Rom. Li, 
We exempt no man from religious duties ; which are duties 31. 
ftiti, though they do not merit nor are prafticable to fuch 
a degree as to be above the need of pardon : they are ne- 
ceffary conditions in their meafure of juftification, though 
not fufficient in themfelves to juftify, nor perfeft enough to 
Hand before God or to abide trial: therefore Chrift’s merits 
mull be taken in to fupply their defefts: and fo our refting 
in Chrift’s atonement by an humble felf-denying faith is 
our lad refort, our anchor of faLvatioa both fure and lled- 

faft. 
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_ heoiogy, fa ft, aft;; w; have otherwife done our utmoft towards the 
j 1 -'■repeal- f u i•;iliner of God’s i'acred laws, towards the performing of 
r.-f all the conditions required. 

“ That go d works, internaland external, are according as 
opportunities offer and circumftances permit, conditions pro¬ 
perl)- fa called, is clear from the whole tenor of Scripture, as 
hath been often and abundantly proved by pur own divines 
(m), and ,is admitted bv the moft judicious among the fo- 
reig i Reformed (n). Yet fome have been very lcrupulous 
as to this innocent name, even while they allow the abfolute 
neceffityof good works as indifpenfable qualifications for fu¬ 
ture bleflednefs. Why not conditions therefore as well as 
qualifications ? Perhaps becaufe that name might appear to 
ftrike at abfolute predeftination, or unconditional eledtion ; 
and there may lie the fcruple : otherwife the difference ap¬ 
pears to lie rather in words than in things. 

“ Some will have them called not conditions, but fruits or 
confequents of juftification. If they mean by juftificadotuhe 
fame as the grace of the Holy Spirit, and the firft grace of 
faith fpringing from it, they fay true ; and then there is no¬ 
thing more in it than an improper ufe of the word juftifica¬ 
tion, except that from abufe of words very frequently arifes 
fome corruption of dodtrine. If they mean only, that out¬ 
ward adts of righteoufnefs are fruits of inward habits or dif- 
pofuions ; that alfo is undoubtedly true : but that is no rea- 
fon why internal adls, virtues, graces (good works of the 
mind), fhould not be called conditions of juftification; or 
why the outward adts fhould not be juftly thought condi¬ 
tions of preferring it. But if they mean that juftification is 
ordinarily given to adults, without any preparative or pre¬ 
vious conditions of faith and repentance, that indeed is very 
new dodtrine and dangerous, and opens a wide door to car¬ 
nal fecui ity and to all ungodlinefs.” 

Such is the dodtrine of Chriftian juftification as it has been 
taught by the followers of Calvin, and by fome of the moft 
eminent Arrninians who flourifhed in the end of the laft and 
beginning of the prefent century. They appear not, from 
this view of their opinions, to differ fo widely as fome of 
them have wilhcd the world to believe. It is evident that 
Dr Waterland, though he rejedts fome of the diftinguifliing 
tenets of Caivinifm, lays greater ftrefs upon faith in his 
Objections fcheme of juftification than Dr Gill himfelf; and that they 
cf the more both confider it asthe inftrumcnt by which the adult Chrif- 
zealous Ar- t j an receive the imputed righteoufnefs of Chrift. The 
this ftate t0 greater part of modern Arrninians, however, exclaim againft 
ment of the tlie imputation of Chrift’s righteoufnefs, as a dodtrine falfe in 
io&ine, itfelf, and fraught with the moft pernicious confequences; 

and they would be ready to tell Dr Gill, in his own words, 
that, of his fcheme every article is wrong. It is not true 
(fay they) that God exadts of roan, or ever did exadt of him, 
an obedience abfolutely perfedt ; for under every difpenfa- 
tion man was in a ftate of difcipline, arid had habits of vir¬ 
tue and piety to acquire ; and it is probable that his pro- 
grefs in piety, virtue, and vifdom, will continue for ever, as 
none but God is perfedt and ftationary, and incapable of de¬ 
viating from the line of redtitude. Moft of them, after Bi- 
Ihop Bull, difiike the ufe of fuch unfcriptural pbrafesasthe 
iriftrument of juftifcaikn , applied either to faith or to works; 
and think, tint by coniidering God as the foie juftifier of 
man, upon certain conditions, they can more precilely afcer- 
tain the diftinct provinces of faith and obedience in the 
fcheme of juftification, than either their brethren of the old 
fchool of Arminius, or their rivals of the fchool of Calvin. 
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By the very conftitution of man, piety and virtue are Theology, 
duties which, if he do not fmcerely perform, he muft of 1Y-"; 

courfe forfeit the favour of his Maker; but the moft per- Chn *' 

fed! performance of his natural duties would not entitle him 
to a fupernatural and eternal reward. Eternal life is the *n 
gift of God through Jefus Chrift ; and it is furely reafonable T| leir ow * 
that we fhould acknowledge it to be fo, and not claim it as “ t ^ neat 
a debt due to our merits. The pious and virtuous man has 
a natural claim to more happinefs than milery during the 
period of his exiften.ce, a claim founded on the attributes of 
that God who called him into being ; but he has no natural 
cLim to a future life, and ftill lefs to a perpetuity of exift- 
ence. This is a truth not more clearly taught in the holy 
fcripture than confonant to the founded philofophy: and 
yet, by not attending to it, have St Paul and St James been 
fet at variance, and the moft oppofite dodtrines taught re- 
fpedling the juftification of Chriitians. 

Becaufe faith in Chrift cannot entitle a wicked man to 
eternal happinefs, one clafs of divines feem to infer that fuch 
faith is not neceffary to Chriftian j uftification, and that “ his 
faith cannot be wrong whofe life is in the right.” They 
proceed upon the fuppofition that man is naturally immor¬ 
tal ; that piety and virtue are entitled to reward ; and that 
therefore the pious and virtuous mam whatever be his be¬ 
lief, muft undoubtedly inherit an eternal reward. But this 
is very fallacious reafoning. That piety and virtue are 
through the divine juftice and benevolence entitled to re¬ 
ward, is indeed a truth incontrovertible ; but that man who 
is of yefterday is naturally immortal ; that a being who be¬ 
gan to exift by the mere good will of his Maker, has in him¬ 
felf a principle of perpetual exiftence independent of that 
will—is a diredt contradidlion. Whatever began to be, can 
be continued in being only by the power, and according to 
the pleafure, of the infinite Creator; but it pleafed the 
Creator of his free grace at firft to promife mankind eternal 
life, on the Angle condition of their firft father’s obferving 
one pofitive precept. That precept was violated, and the 
free gift loft : but the covenant was renewed in Chrift, who 
“ by his death hath abolifhed death, and by his refurredtion 
hath brought to light life and immortality.” The condi- 
tion annexed to the gift thus reftored was faith ; for “ being Faith the 
juftified by faith ji, we have peace with God through our foie condi- 
Lord Jefus Chrift ; by whom alfo we have accefs by faith ( ion of tj 18 
into his grace wherein we (land, and rejoice in the hope of j uft! fi. catIoa ' 
the Glory of God.” Faith therefore in the Son of God ghriftiatf- 
and Saviour of the world, is not only a condition, but the foie § Rom, v, 
condition, of that juftification which is peculiarly Chriftian ; i, i. 
for fince Chrift, without any co-operation of ours, hath 
purchafed for us the free gift of eternal life, we ihali be 
guilty of the groffeft ingratitude to our Divine Benefaftor, 
and impioufly claim an independence on God, if we look 
upon that gift either as a right inherent in our nature, or as 
a debt due to our meritorious deeds. 

But though faith be the condition of Chriftian juftifica- B of 
tion, as that implies the inheritance of eternal life, there are obtahAig 
other conditions to be performed before a man can be put in eternalhap 
poffeflion of eternal felicity . By a law long prior to the pro- pinefs. 
mulgation of the gofpel—a law interwoven with our very 
being—no man can enjoy the favour of his Maker, who 
does not make it.his conftant endeavour “ to do juftly, to 
love mercy, and to walk humbly with his God.” This law 
was in force before man fell; it continues to be in force now 
that he is redeemed; and it will not be abrogated even at 

that 
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(n) VoITius de Bonis Opsribus, Thef. X. p. 370. — Op. tom. VI. Frid. Spanhem.jil. Op. tom. III. 159. 



Part ir; 

Theology, 
more pecu- 
• liarly Chri¬ 
ftian. 

214 
The dif¬ 
ferent con¬ 
ditions of 
divine fa¬ 
vour and of 
eternal life. 


f Div. Leg, 
book ix. 
*hap. ^. 


215 

Bluftrated 
by-a fami¬ 
liar exam¬ 
ple. 


2t6 

Sum of 

Coriltiani- 

U- 


that period when faith fliall give place to vifion, and hope 
to enjoyment. By the grace of the Chriftian covenant, all 
mankind are rendered immortal in confequence of the death 
and refurredtion of Chrift, who is the Lamb flain, in the di¬ 
vine decree, from the foundation of the world; but to ob¬ 
tain immortal happinefs, they mull obferve the conditions 
both of natural and of revealed religion, which are repen¬ 
tance from dead works, and faith in Chrift the Redeemer. 
The former is that condition upon which alone we can re¬ 
tain the Divine favour, and of courfe enjoy either pre- 
fent or future happinefs ; the latter is a molt equitable ac¬ 
knowledgement required of us, that perpetual confcious 
exiftence is neither a right inherent in our nature, nor a 
debt due to oar virtuous obedience, but merely the gift of 
God through Jefus Chrift our Lord. 

“ To make the diftinfl provinces of faith and works in 
the bufinefs of juftification clear, let us fuppofe (fays bilhop 
Warburton J), that, at the publication of the gofpel, all to 
whom the glad tidings of immortality were offered on the 
condition of failb in Jefus had been moral or virtuous men, 
and'on that account entitled (as natural religion teacheth) 
to the favour of God and an abundant reward ; is it not 
l'elf-evident, that faith alone, exclufive of the condition 
of good works, would, in that cafe, have been the very 
thing which jujiified or entitled them to life everlajilng ? 
But are good works, therefore, of no ufe in the Chriftian 
l'yftem ? So far from it, that thofe only who ferve God in 
fincerity and in truth are capable of the juftification which 
faith alone embraces ; for, to illuftrate this matter by a fa¬ 
miliar inftance, fuppofe a Britifh monarch to beftow, in free 
gift, a certain portion of his own domains, to which immor¬ 
tality may well be compared, upon fuch of his fubjefts as 
fhould perform a certain fervice to which they were not 
obliged by the laws of the kingdom ; it is evident that the 
performance of this laft fervice only would be the thing 
which entitled them to the free gift. Yet it is obvious that 
obedience to the laws, which gave them a claim to protec¬ 
tion as lubjedls, in the enjoyment of their own property 
(to which the reward offered by natural religion may be 
compared), would be a previous and neceffary qualification 
to their enjoyment of their new pofleffion ; fince it is abfurd 
to fuppofe that fuch a gift could be intended for rebels and 
traitors, or indeed for any but good and faithful fervants of 
their king and country.” Well therefore might the apoftle 
reprove the ignorance or licentioufnefs of certain of his con¬ 
verts at Rome, in his queftion—“ Do we then make void 
the law through faith ? God forbid ! yea, we establish 
the law ;” obedience to it being the previous qualification 
of all who are entitled to the fruits ofjuftifying faith— life 

AND IMMORTALITY. 

Had proper attention been paid to this diftinftion, which 
St Paul everywhere makes between fuch cAities as are com¬ 
mon to all religions that are true, and thofe which are pe¬ 
culiar to the Chriftian revelation, many ufelefs controverfies 
might have been avoided refpefting the inftrument of jufti- 
ficatkn and the conditions of the Chriftian covenant. By 
not attending to it, the divines of one fchool, who perceive 
that the meie belief of any truth whatever cannot entitle a 
man to eternal felicity, bavealmoft dropt faith from their 
fyfiem of Chiiftianity, and taught moral duties like Pagan 
philofophei s; whillt another party, who err almoft as far in 
their interpretations of feripture, finding eternal life repre- 
lented as the gift of God, and faith in Chrift as the inftru¬ 
ment or means by which that gift muft be accepted, have 
expunged from their fyftem the neceffity of good works, 
forgetting furely that wicked believers, like believing devils, 
may be doomed to an eternity of torments. But the fum 
of Chrifli-tnity, as we are taught by the beloved difciple, is 
Vol. XVIII. Part II. 
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comprehended in this one commandment of God, !< that we Theology, 


|| hi. 8. 


* Rom; ii. 
8, 9. 

f Warbun- 


fhouid believe on the name of his Son Jefus Chrift, and love P’j™- 
one another as he gave us commandment.” In perfeft bar- ial 
mony with him, the great apoftle of the Gentiles, from 
whole miftaken words much empty qoife has been raifed 
about this queftion, affures us fi, that “ in Chrift Jefus no- § Gal. v. 6. 
thing can avail to our eternal happinefs but faith which 
worketh BY love }” and he informs Titus ||, that it “ is 
a true faying, and what he wills to be conftantly affirmed, 
that they who have believed in God be careful to maintain 
good works.” 

Indeed no man can have complete faith in Chrift, who 
believes not the promifes of the gofpel ; but all thole pro- 
mifes, except the fingle one of a refnrreftion from the dead 
to perpetual confcious exiftence, are made to us upon the ex- 
prefs condition that we obey the law of the gofpel ; “ for 
God will render to every man according, to his deeds : to 
them that are contentious and do not obey the truth, but 
obey unrighteoulnefs, indignation and wrath ; tribulation 
and anguifh upon every foul of man that doth evil, of the 
Jew firft and alfo of the Gentile ; but glory, honour, and 
peace to every man that worketh good, to the Jew firft and 
alfo to the Gentile*.” 

Such are the notions of juftification entertained by thofe 
who in the prefent age have been confidered as the leadersf j on an( j 
of the feft of Arminians. How far they are juft, the reader Law, &c, 
muft decide for himfelf, as our bufinefs is little more than 
to colleil into one point of view the fcattered opinions of 
others ; but under every view of this doftrine which we 
have taken, the Chriftian covenant appears much more gra¬ 
cious ihanthat into which Adam was admitted in paradife ; 
fince it affords room for repentance, even to that man, who 
may be fo unhappy as to be withdrawn for a time into 
apoftacy from the terms of the covenant. Whether the chri>» 
death of Chrift therefore was a dire 3 atonement for the n; an cove _ 
aflual fins of men, or only operated as fuch indircSly by pro- nant more 
curing for them repeated opportunities of repentance, it is gracious 
an undoubted truth, that “ if through the offence of one ft™ 1 t,,e 
many be dead, much more the grace of God, and the gift paradilauial 
by graee, which is by one man, Jefus Chrift, hath abounded 
unto many. And not as it was by one that finned, fo is the 
gift: for the judgment was of one offence to condemnation, 
but the free gift is of many offences to jitflijicaiion ||.” II Rom - v ‘ 

Thus gracioufly has the divine goodneis difplayed itfelf l6,17 
in the re Iteration of our loft inheritance. But it ftopt not 
here. The fame bountiful Lord of life, for its further fe- 
curity, imparts to every true believer the ftrength and light 
of his holy fpirit to fupport faith in working out our own 
falvation. Our bleffed Saviour, “ who gave himfelf for us, 
that he might redeem us not only from death, but likewife 
from all iniquity, and purify to himfelf a peculiar people 
zealous of good works §,” promifed, before he left this § Titus ii. 
world, to fend to his followers the Holy Ghoft or Comfor- 14 
ter to abide with them for ever, to guide them into all 
truth, to bring all things to their remembrance whatfodver 
he had faid unto them, and as we learn from other palfages 
of feripture, to “ work in them both to will and to do of 
his good pleafure.” How amply this promife was fulfilled 
to the apoftles, we have already feen ; but we are not to 
fuppofe that it was reftrifled to them. As man is defigned 
lor a iupernatural ftate in heaven, he Hands in need of fuper- 
natural direction to guide him to that ftate. “ No man 
(lays our Saviour) can come to me except the Father draw 
him ; for as no man knoweth the things of a man fave the 
fpirit of a man which is in him, even fo none knoweth the 
things of God but the Spirit of God.” This omnifeient Spi¬ 
rit indeed “ fearcheth all things, yea even the deep things*! f 
God,” and revealeth them to the fons of men* to enli-Titen 
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Theology, theirunderftandings and purify their hearts. The gracewhich 
ha°ri e Chr"- he ^ lecls abr °ad is either external and general, or internal 
fti an y 1 and particular. The former has been extended to the 
wwhole church of God under the patriarchal, Mofaic, and 
Chriftian difpenfations, in fuch a revelation of the divine 
will as was fufficient to inftrudt men unto eternal life, whe¬ 
ther they had a clear view or not of that ftupendous plan 
of redemption, by which the kingdom of heaven was open¬ 
ed to them after the forfeiture of the terreftrial paradife ; 
for there have been “ holy prophets ever fince the world 
began ; and prophecy came not at any time by the will of 
man, but holy men of God fpake as they were moved by 

* Luke i. the Holy Ghoft*.” Hence it is that all fcripture was 
Petnf 2 § lven b y infpiration of God to teach us every thing which 

e r i. 2i. j t j s nece (f d ,-y f or us to know and believe ; and the fcrip¬ 
ture is that work of the fpirit which is extended to the uni- 
verfal church. 

But the fame fpirit which thus generally reveals the object 
of faith to the church, does likewife particularly illuminate 
the minds of individual believers, working in them an aflent 
to that which is taught them from the written word. It 
f Actsxvi. was thus that “ the Lord opened the heart of Lydia-)-, 
14- that (he attended to the things which were fpoken of Paul;” 

it is thus that “ the word preached doth not profit if it be 
f Heb. iv. mixed with faith in them who hear it J ;” and it is 
Rom xii l ^ Us ** ^' 0( ^ ^ ea ^ s t0 ever y man the meafure of faith ;|j” 

' ’ for “ by grace are we faved through faith, which is not of 

$ Eph.i;. g. ourfelves ; it is the gift of God This illumination of 
the Spirit was conveyed to the apoftles “ in a found from 
heaven as of a rufhing mighty wind,” becaufe it was meant 
to teftify to the world that they were chofen minifters of 
the gofpel; but the ordinary Chriftian receives it “ in the 
itill fmall voice,” becaufe it is conveyed to him only to 
“ open his underflanding that he may understand the fcrip- 

2I 9 tures •” . 

Regene- Another operation of the Spirit on the minds of believers 
ratesthem, is that which in fcripture is called Regeneration ; for 
“ according to his mercy God faveth us by the wafhing of 

* Titus i. regeneration and renewing of the Holy Ghoft *, which he 

Si (. lheds on us abundantly through Jefus Chrifl our Lord.” 

To thofe who believe that we derive from Adam a corrupt¬ 
ed nature, this particular grace muff appear fo abfolutely 
neceffary, that without it we could have no relifh for heaven 
or heavenly things. “ The natural man (we are told) re- 
ceiveth not the things of the fpirit of God; for they are 
foolillinefs to him ; neither can he know them, becaufe they 
are fpiritually difcerned.” Indeed whatever be the powers 
of our moral faculties, when compared with thofe of our firft 
father, it is fo long before they be completely developed, that 
we fhould infallibly be loft, if we were not bleffed by a fu- 
pernatural guide, when reafon is incapable of dire&ing our 
condudl. Our paffions and appetites are in their full 
ilrength before experience has furnilhed the mind with ma¬ 
terials, by means of which motives may be weighed ; and 
therefore it would be impoflible during the giddy period of 
youth, to keep them in due fubjedtion, or to prevent vicious 
habits from being formed, were we not influenced by divine 
grace. So true is it, that “ except a man be born again of 
water and of the Holy Ghoft, he cannot enter into the king¬ 
dom of God.” This change in our difpofitions, from an 
immoderate attachment to earth to a relifh for the things of 
heaven, is in fcripture called “ a renewing of our minds, a 
new creation, a new T man in oppoiition to our natural dif- 
pofition, which is called “ the old man, corrupted accord¬ 
ing to the deceitful lulls.” The ancient fathers of the 

, church, as well as fome very eminent modern divines f, ge- 
and Water- ferallyfpeak of baptifm as the inftrumentin God’s hand of 
bed. man’s regeneration ; and for the truth of their opinion they 
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appeal to John iii. 3, 5, Ephef. v. 25, 26. and 1 Cor. vi. Theology, 

11. in which great ftrefs is certainly laid upon tire wafhing ™ ore P ecu .* 
of water, as well as upon fandfification by the word. ^ rJy Llua ' 

A third office of the Holy Spirit is to lead, diredf, and 
govern us through all the periods of our lives. Without 
fuch a leader and guide, the temptations with which we are Guides 
furrounded would certainly overcome us, and we (hould faint . m , 
long before we arrive at the end of our journey. By the 
very conftitution of our nature we are fubjedled in fome de¬ 
gree to the influence of fenfe, of which the objedls are pre¬ 
sent, whilft the enjoyments of heaven are future, and feen, as 
at a diftance, only by the eye of faith ; but “ the law of the 
Spirit of life, in Chrifl: Jefus, hath made us free from the 
law of fin and death ; for God worketh in us both to will 
and to do of his good pleafure; and as many as are thus led 
by the fpirit of God, they are the fons of God; and while 
they walk in the Spirit, they do not fulfil the lulls of the 
flelh.” Without the aid of the fame Spirit, we could not even 
make our prayers acceptable ; for lince “ our confidence in 
God is, that he heareth us only when we aik any thing ac¬ 
cording to his will; and fince we know not what we lliould 
pray for as we ought, the Spirit itfelf maketh the interceffion 
for us with groanings which cannot be uttered *.” *Rom.viit. 

A fourth operation of the Holy Ghoft, as he is the fane- 26. 
tiller of ChriIlians, is to join them to Chrifl, and make 
them members of that one body of which he is the head. 

“ For by one Spirit are we all baptized into one body f ; .j. r Cor . 
and as the body is one and hath many members, and all the xii. 12, 13. 
members of that one body being many are one body, lb alfo 221 
is Chrift.” “ Hereby we know that God abideth in us, Unites 
by the Spirit which he hath given us ;” and as, in the or-^“ ft to 
dinary courfe of his dealings with Chriftians, this Spirit is ’ 
firft given in baptifm, fo is it continued to the faithful by 
the inllrumentality of the Lord’s fupper. That ordinance 
we have elfewhere (fee Supper of the Lord) proved to be a 
federal rite ; and furely no time can be fuppofed fo highly 
fanctified for the reception of the graces of the Holy Spirit, 
as that in which we renew our federal union with our Lord 
and Mailer in the communion of his body and blood. 

It is likewife the office of the Holy Ghoft to give us an 
earneft of our everlafting inheritance, to create in us a fenfe 
of-the paternal love of God, and thereby to allure us of the 
adoption of fons. “ As many as are led by the Spirit of 
God, they are the sons of God ; and becaufe we are fons, 

God hath fent forth the fpirit of his Son into our hearts. For 
we have not received the fpirit of bondage again to fear; 
but we have received the Spirit of adoption, whereby we 
cry Abba Father ; the Spirit itfelf bearing witnefs with our 
fpirit, that we are the children of God J.” j-Gal. iv. ( 5 . 

As the gifts of grace are generally annexed to means, to Rom. viii. 
the proper ufe of the word and facraments, it is a fixth of- *•?> l6 ‘ 
fice of the fame Spirit to fandtify fuch perfons as are regu¬ 
larly fet apart for the work of the miniftry, and ordained 
to offer up the public prayers of the people; to blefs them 222 
in the name of God ; to teach the doftrines of the gofpel; And fandti- 
to adminifter the facraments inftituted by Chrift ; and to fies ad- 
perform all things neceffary “ for the perfecting of the n ^ i:ftra " 
faints, for the work of the miniftry, for the edifying of the ll ° n f of the f 
body of Chrift*.” The fame Spirit which illuminated the STgorpek 
apoftles, and endowed them with power from above to per- * Eph. iv. 
form perfonally their apoftobc functions, fitted them alfo *»• 
for fending others, as they were fent by their Divine Maf- 
ter; and for eftablifhing fuch a conftitution of the church 
as was bell adapted for preferving Chriftians in the unity 
of the Spirit and bond of peace. They committed a hand¬ 
ing power to a fucceffive miniftry to be conveyed down 
to the end of the world ; and thofe who are veiled with 
that jpower ars obliged to “ take heed unto themfelves, and 

to 
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Theology to all the flock over which the Holy Ghost hath made 
more pecu- t j iem overfeers, to feed the church of God, and to contend 
liar «an hH " earneftl y f°r the faith which was once delivered unto the 
faintsf.” See Episcopacy, Independents, Presbyte- 
t Ails xx. p , ANSj Pope, and Quakers. 

T^j an » r By thefe, and the like means, doth the Spirit of God 
ju e\vr. 3. p an( cj[fj, jjjo f ons c £ men . and. in confequence of this fandtifi* 
cation proceeding immediately from his office, he is called 
the Holy Spirit and the Comforter. This is fuch a 
provifion “ for renewing us in the fpiric of our minds, and 
enabling us to put on the new man, which, after God, is 
created in righteoufnefs and true holinefs,” as, when made 
known by revelation appears to have been expedient, may 
be conceived to have been even neceflary, and, though rea- 
fon could hardly have hoped for it, is contradidted by none of 
Controver- our natural notions either of God or of man. Many, however, 
lies occj- are the controverlies to which it has given rife in the church 
Coned by 0 f Q 0 d ; fome contending that it is given only unto the 
‘ fj e doc * eledt, upon whom it operates with refiftlefs efficacy ; others 
affirming that it is offered to all, but in fuch a manner as 
that, by the abul'e of their free will, it may be “ refilled, 
grieved, and quenched and fome few, ftill intoxicated with 
the pride of Pelagius, think it is not neceflary, and of 
courfe is not beltowed. 

The queftions concerning election, the effcacy of grace, and 
the final perfeverance of the faints, we have Hated elfewhere, 
and given a fummary view of the arguments by which the 
contending parties maintain their refpedtive opinions (fee 
Predestination); and the texts of Scripture which we 
have juft quoted, under the different heads of fandtification, 
DTuffal hiowlufficiently that the opinion of Pelagius is diredtly con- 
clfewhere trar y t0 the dodirine of the apoftles. It may not be im¬ 
proper to inquire whether it be as agreeable to reafon and 
experience as its proud patrons feem to imagine. 

If it be unreafonable to expedt any affiltance from the 
Spirit of God in carrying on the work of our own falva- 
tion, how came fo many of the wifelt and belt of men in all 
ages to believe, that he who fincerely endeavours to dif- 
charge his duty is iupported in that endeavour by affiltance 
from heaven ? That fuch was the popular belief of the ear¬ 
ly Greeks, is evident from the poems of Homer ; in which 
we everywhere find fome god calming the paffions of che 
heroes, altering their determinations when improper, and in- 
fpiring them with wifdom. Nor was this the fentiment of the 
poets only. Socrates, it is well known, profeffed to believe 
that his own condudt was under the diredlion of a fuperior 
fpirit, which he called a demon; and Plutarch, as we find 
him quoted by Wollallon, fpeaks of the gods affilling men, 
Opinions of “ exciting the powers or faculties of the foul; by fug- 
the hea- gelling fecret principles, imaginations, or thoughts; or, on 
thens con- the contrary-, by diverting or (topping them.” Of the 
cerning it. f ame opinion mult Cicero have been, when he faid, “ Habit 
illud quidem, quod locum hunc continet, de quo agimus, 
efl'e Deos, et eorum providentia mundum adminiflrari, eof- 
demqueconfulere rebus humanis, nec folum univerfts , verum 
'DeDiv. etiam singulis*;” for it is not conceivable that a particular 
UN. 1. feet, providence can be adminiftered without the influence of the 
\ 5 *r- Deity on the minds of men. That the poets and philofo- 

phers of the heathen world derived thefe notions from pri¬ 
meval tradition, cannot, we think, be queflioned ; but if 
they were abfurd in themfelves, or apparently contradidtory 
to the laws of nature, they would not furely have been fo 
univeil'ally embraced ; for it will hardly be denied, that So¬ 
crates and Cicero were men of as great natural fagacity as 
Pelagius or any of his followers. It is indeed fo tar from 
being incredible that the Father of fpirits oceafionally di* 
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reels the thoughts and adtions of haen, that wc believe there Theology 
are very few who have made obfervations upon themfelves P e ,-'V 
and their own affairs, who have not found, upon refledtion, l!l 

many inflances in which their ufual judgment and fenfe of 
things were ever-ruled, they know not how or naby ; and 
that the adtions which they performed in thofe circumflances 
have had confequences very remarkable in their general hii- 
tory. See Providence, n° i 3 , 19. 

Thisbeing the cafe, whyfhouldthe pride ofChriffians make 
themhefitatetoadmit, upon the authority of divine revelation, 
what Socrates, and Plutarch, and Cicero, and all the virtuous 
and wife men of antiquity, admitted in effedt, upon no bet¬ 
ter evidence than that of oral tradition, fupported by their 
own meditations on their own thoughts, and the principles 
of their own condudt ? Is it that they fee not fuch benefi¬ 
cial effedts of Chriitianity as to induce them to believe the 
profeffors of that religion to be indeed c * chofen to falvation 
through the landlification of the Spirit || ?” Let them |] Theff. ii< 
Hudy the pradtical precepts of the gofpel, confider the con-3. 
fequences which they have had on the peace and happinefii 
of lociety, and compare the general condudt of Chrifiians 
with that of the Jews, Pagans, and Mahometans (fee Re¬ 
ligion), and they will doubtlefs find reafon to alter their 
opinion ; and let thofe who embrace the truth, remember, 
that as they are the temple of God, if the Spirit of God 
dwell in them, “ it is their indifpenfable duty to cleanfe 
themfelves from all filthinefs of the flelli and fpirit; to fol¬ 
low peace with all men, and holinefs, without which no 
man lhall fee the Lord ; and to work out their own falva¬ 
tion with fear and trembling, fince it is God who worketh 
in them both to will and to do of his good pleafure.” 226 

From this fhort view of the feveral difpenfations of re- The gofpet 
vealed religion, it is evident that the gofpel is not only the tlle rei 
belt but the lalt gift of the kind which man has to expedt ve ^ t ‘ orK 
from his Maker; that the feheme of revelation is comple¬ 
ted ; and that the pretences of Mahomet and of more mo¬ 
dern enthufiafis to divine infpiration are not only falfe, but 
fraught with contradidtions. All thefe men admit the di¬ 
vine origin of the Mofaic and Chriflian religions; but it 
appears from the feriptures, in which thofe religions are 
taught, that the fyfiem of revealed truths which conffitute 
the Patriarchal, Mofaic, and Chrifiian revelations, commen¬ 
ced with the fall of man, and that it muH therefore neceffat ily 
end with his refioration to life and immortality by the fa- 
crifice of Chrifi upon the crofs. A new revelation there¬ 
fore like that of Mahomet cannot be admitted without re- 
jedting the whole Bible, though the impoHor himfelf every¬ 
where acknowledges the infpiration of Abraham, of Mofes, 
and of Chrifl. Nor is greater regard due to the claims of 
Chrifiian enthufiafis. Such of thefe men as pretend to have 
been in heavevrt, and thence to have brought fpiritual dif- f Boehma*j 
coveries to the earth, have either forgotten of never under- Sweden- 
ftood, that in the feriptures of the Old and New Telia- bourgh.-jnd 
ments the great feene of providence appears to be clofed others> 
in the full completion of its one regular, entire, and eter¬ 
nal purpofe ; that St Paul has pronounced J a curfe upon J Gal. i. S- 
any man or angel from heaven who (hall preach another gof¬ 
pel than what has been already preached by the apollles and 
evangelifts ; that ih their writings we are taught every thing 
which it is our duty to believe or to pradtife in order to our 
own falvation ; and that we have the promife of our blefled 
Lord himfelf, that the Spirit of truth fhall remain with us 
to guide us into all neceflary tiutb, till that great day when 
he lhall come again to judge the world in righteoufnefs, and 
render to every man according to his works. 
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THEOPHRASTA, in botany ; a genus of plants be- To this clafs belonged Paracelfus, Robert Fludd, Jacob Therapeu- 
longing to the clafs of pentandria and order of monogynia. Boehmen, Van Helmont, Peter Poiret, and the Roller u- tae 
The corolla is campanulated, with divifions and fegments cians. They are alfo called Fire-P hilofophers, which fee. Thermo- 
obtufe; the capfule unilocular, globular, very large, and THERAPEUTiE, a term applied to thofe that are mete™ 
many-feeded. There is only one fpecies, the americana. wholly in the fervice of religion. This general term has 
THEOPHRASTUS, the philofopher, was born about been applied to particular fetts of men, concerning whom 
371 years before Chrift, and was fucceffively the difciple there have been great difputes among the learned, 
of Plato and of Ariftotle. He fucceeded Ariftotle in . THERAPEUTICS, that part of medicine which ac- 
the Peripatetic fchool, and conducted the charge with fuch quaints us with the rules that are to be obferved, and the 
high reputation that he had about 2000 fcholars. He is medicines to be employed, in the cure of difeafes. 
highly celebrated for his induftry, learning, and eloquence ; THERIACA andromachi, a compound medicine 
and for his generofity and public fpirit. He is faid to have made in the form of an elettuary. See Pharmacy, n° 605. 
twice freed his country from the oppreffion of tyrants. He THERMiE, hot baths or bagnios. Luxury and extra- 
contributed liberally towards defraying the expence attend- vagance were in nothing carried to fuch heights as in the 
ing the public meetings of philofophers ; which were held, thermae of the Roman emperors. Ammian complains, that 
not for the fake of fhew, but for learned and ingenious con- they were built to fuch an extent as to equal whole pro- 
verfation. In the public fchools he commonly appeared, vinces; from which Valefius would abate, by reading pifeime 
as Ariftotle had done, in an elegant drefs, and was very inftead of provincite. And yet after all, the remains of 
attentive to the graces of elocution. He lived to the ad- fome ftill handing are fufficient teftimonies for Ammian’s 
vanced age of 85 : Some fay of 107.. Towards the clofe cenfqre; and the accounts tranfmitted of their ornaments 
of his life, he grew exceedingly infirm, and was carried to and furniture, fuch as being laid with precious ftones (Se- 
the fchool on a couch. He exprelled great regret on ac- neca), fet round with feats of folid filver (Pliny), with pipes 
count of the ihortnefs of life ; and complained .that nature and cifterns of the fame metal (Statius), add to, rather 
had given long life to flags and crows, to whom it is of fo than take from, the cenfure. The moft remarkable bagnios 
little value, and had denied it to man, who, in a longer were thofe of Dioclefian and Caracalla at Rome, great part 
duration, might have been able to attain the fummit of of which remains at this day; the lofty arches, ftately pil- 
lcience ; but now, as foon as he arrives within fight of it, lars, variety of foreign marble, curious vaulting of the 
is taken away. His laft advice to his difciples was, that, roofs, great number of fpacious apartments, all attratt the 
lince it is the lot of man to die as foon as he begins to live, curiofity of the traveller. They had alfo their fummer and 
they would take more pains to enjoy life as it paffes, than winter baths. 

to acquire pofthumous fame. His funeral was attended by THERMOMETER, an inftrument for meafuring the 
a large body of Athenians. He wrote many valuable works, degree of heat or cold in any body. 

of which all that remain are, feveral treatiles on the Natural The thermometer was invented about the beginning of T . 
Hiftory of Plants and Foffils; Of Winds, Of Fire, otc. a the 17th century; but, like many other ufeful inventions, of dither- 
rhetorical work intitled “ Characters,” and a few Metaphy- it has been found impoffible to afeertain to whom the ho- mometer. 
fical Fragments. nour of it belongs. Boerhaave * aferibes it to Cornelius Martine’s 

To Theophraftus we are indebted for preferving the works Drebbel of Alcmar, his own countryman. Fulgenzio f at- Effa Y s - 
of Ariftotle. See Aristotle. tributes it to his mailer Paul Sarpi, the great oracle of the * Cllem ‘ 

THEOPOMPUS, a celebrated Greek orator and hif- Venetian republic; and Viviani gives the honour of it to^'Uf e ’p S ’ 
torian, was born in the ifland of Chios, and fiouriihed in the Galilaeo §. But all thefe are pofthumous claims. Santtorio \ Paul p.158, 
reign of Alexander the Great. He was one of the moil claims this honour to himfelf ; and his aflertion is corrobo- § Vit. Ga- 
famous of all the difciples of Ifocrates, and won the prize rated by Borelli § and Malpighi * of the Florentine aca- hi- P- 67. 
from all the panegyriils whom Artemifia invited to praife demy, whofe partiality is not to be fufpetted in favour m 

Maufolus. He wrote feveral works, which are loft. of a member of the Patavinian fchool. 736— 84" 2 

THEOREM, a propofition which terminates in theory, Perhaps the bell way to reconcile thefe different claims § De Mot" 
and which confiders the properties of things already made would be, to fuppofe that the thermometer was really in- Animal. II. 
or done; or it is a fpeculative propofition deduced from vented by different perfons about the fame time. We know P ro P- UJ- 
comparing together feveral definitions. A theorem is fome- that there are certain periods in the progrefs of the arts * °P tra 
thing to be proved, and a problem fomething to be done, when the ftream of human genius runs in the fame direc- 
THEORETIC, fomething relating to theory, or that tion, and moves towards the fame objett. That part of 
terminates in fpeculation. the current which reaches the objett firft may poffefs the 

THEORY, in general, denotes any dottrine which ter- title; but the other parts follow fo rapidly and arrive fo 
inmates in fpeculation, without confidering the practical foon after, that it is impoffible for a fpeClator to decide 
ufes or application thereof. which is firft in point of time. 

THEObOPHISTS, a feCt of men who pretend to de- The firft form of this inftrument for meafuring the de- The air 
rive all their knowledge from divine illumination. They grees of heat and cold, was the air thermometer. -It is a thermome- 
boaft that, by means of this celeftial light, they are not well known fad that air expands with heat fo as to occupy ter deferib- 
only admitted to the intimate knowledge of God, and of all more fpace than it does when cold, and that it is condenfed ed * 
divine truth, but have accefs to the moll lublime fecrets of by cold fo as to occupy lefs fpace than when warmed, and 
nature. They aferibe it to the Angular manifeftation of that this expanfion and condenfation is greater or lefs ac- 
divine benevolence, that they are able to make luch a ufe cording to the degree of heat or cold applied. The prin- 
of the element of fire, in the chemical art, as enables them ciple then on which the air-thermometer was conftruCied 
to difeover the effential principles of bodies, and to difclofe is very fimple. The air was confined in a lube by means 
ftupendous myfteries in ihe phyfical world. They even pre- of fome coloured liquor ; the liquor rofe or fell according 
tend to an acquaintance with thofe celeftial beings which as the air became expanded or condenfed. What the firft 
form the medium of intercourfe between God and man, and form of the tube was, cannot now perhaps be well known ; 
to a power of obtaining from them, by the aid of magic,aftro- but the following defeription of the air-thermometer will 
logy, and other fimilar arts, various kinds of information fully explain its nature. 

and affiftance, The air thermometer confifts of a glafs tube BE, con- P]ate Dv , 

Hefted %, 1. 
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Thermo- nefled at one end with a large glafs ball A, and at the 
meter, other end immerfed in an open veflel, or terminating in a 
ball DE, with a narrow orifice at D ; which veflel, or ball, 
contains any coloured liquor that will not eafily freeze. 
Aquafortis tinged of a fine blue colour with a folution of vi¬ 
triol or copper, or fpirit of wine tinged with cochineal, will 
anfwer this purpofe. But the ball A muff be firft mode¬ 
rately warmed, fo that a part of the air contained in it may 
be expelled through the orifice D ; and then the liquor 
prefled by the weight of the atmofphere will enter the ball 
DE, and rife, for example, to the middle of the tube at 
C, at a mean temperature of the weather ; and in this ftate 
the liquor by its weight, and the air included in the ball 
A, &c. by its elafticity, will counterbalance the weight of 
the atmofphere. As the furrounding air becomes warmer, 
the air in the ball and upper part of the tube, expanding 
by heat, will drive the liquor into the lower ball, and con- 
fequently its furface will defeend ; on the contrary, as the 
ambient air becomes colder, that in the ball is condenfed, 
and the liquor prefled by the weight of the atmofphere will 
afeend: fo that the liquor in the tube will afeend or defeend 
more or lefs according to the ftate of the air contiguous to 
the inftrument. To the tube is affixed a fcale of the fame 
length divided upwards and downwards from the middle C 
into ioo equal parts, by means of which the afeent and 
defeent of the liquor in the tube, and confequently the va¬ 
riations in the cold or heat of the atmofphere, may be ob- 
ferved. 

3 This inftrument was extremely defective ; for the air in 

Its defedts. the tube was not only affedled by the heat and cold of the 
atmofphere, but alfo by its weight. 

The air being found improper for meafuring with accu- 
The f irit rac y vai * at ' ons °f beat and cold according to the form 
of wine °f the thermometer which was firft adopted, another fluid 
fhermome- was propofea about the middle of the 17th century by the 
ter Florentine academy. This fluid was fpirit of wine, or al¬ 

cohol, as it is now generally named. The alcohol being 
coloured, was inclofed in a very fine cylindrical glafs tube 
previoufly exhaufted of its air, having a hollow ball at one 
end A, and hermetically fealed at the other end D. The 
ball and tube are filled with redtified fpirit of wine to a 
convenient height, as to C, when the weather is of a mean 
temperature, which may be done by inverting the tube into 
a veffel of ftagnant coloured l'pirit, under a receiver of the 
air pump, or in any other way. When the thermometer is 
properly filled, the end D is heated red hot by a lamp, and 
then hermetically fealed, leaving the included air about -f 
of its natural denfity, to prevent the air which is in the fpirit 
from dividing it in its expanfion. To the tube is applied a 
fcale, divided from the middle, into too equal parts, up¬ 
wards and downwards. 

As fpirit of wine is capable of a very confiderable degree 
of rarefaction and condenfation by heat and cold, when the 
heat of the atmofphere increafes the fpirit dilates, and con¬ 
fequently riles in the tube; and when the heat decreafes, 
the fpirit defeends, and the degree or quantity of the motion 
is fhown by a fcale. 

The fpirit of wine thermometer was not fubjedt to fome 
Its defedfs. of the inconveniences which attended the air thermometer. 

In particular, it was not affedled by variations in the weight 
of the atmofphere: accordingly it foon came into general 
ufe among philofophers It w as, at an early period, intro- 
Martine’s disced into Britain by Mr Boyle. To this initrument, as 
Effays. then u fed, there are, however, many objections. The li¬ 

quor was of different degrees of ftrength, and therefore dif¬ 
ferent tubes filled with h, when expoied to the fame degree of 
heat, would not correfpond. Tuere was alfo another defedl: 
Tne fcale which was adjufted to the thermometer did not 
commence at any fixed point. The h'ghelt term was ad- 


jufted to the great fimfliine heats of Florence, which are Thermo- 
too variable and undetermined; and frequently the work- . _ n _ * te ^~ , 
man formed the fcale according to his own fancy. While 
the thermomeier laboured under fuch difad vantages it could 
not be of general ufe. 

To obtain fome fixed unalterable point by which a deter- Different 
mined fcale might be difeovered, to which all thermometers 
might be accurately adjufted, was the fubjeCt which next 
drew the attention of philofophers. Mr Boyle, who feems phers. 
at an early period to have ftudied this fubjedl with much 
anxiety, propofed the freezing of the effential oil of annifeeds 
as a convenient point for graduating thermometers ; but 
this opinion he foon laid afide. Dr Halley next propofed 
that thermometers lliould be graduated in a deep pit under 
ground, where the temperature both in winter and fummer 
is pretty uniform; and that the point to which the fpirit of 
wine fhould rife in fuch a fubterraneous place fhould be the 
point from which the fcale ihould commence. But this 
propofal was evidently attended with fuch inconveniences that 
it was foon abandoned. He made experiments on the boil¬ 
ing point of water, of mercury, and of fpirit of wine ; and 
he teems rather to give a preference to the fpirit of wine*. * phil. 

He objedled to the freezing of water as a fixed point, be- Tranf.Ab?. 
caufe he thought that it admitted confiderable latitude. H- 34. 

It feems to hitve been referved to the all conquering ge- ^ 
nius of Sir Ifaac Newton to determine this important point, ^ ewton >, 
on which the accuracy and value of the thermometer de- 0 ;j t hermo- 
pends. He chofe, as fixed, thofe points at which water meter, 
freezes and boils ; the very points which the experiments of 
fucceeding philofophers have determined to be the mod fix¬ 
ed and convenient. Senfible of the diiadvantages of fpirit of 
wine, he tried another liquor which was homogeneous 
enough, capable of a confiderable rarefadlion, about 15 
times greater than fpirit of wine. This was linfeed oil. 

It has not been obferved to freeze even in very great colds, 
and it bears a heat about four times that of water before it 
boils. With thefe advantages it was made ufe of by Sir 
Ifaac Newton, who difeovered by it the comparative de¬ 
gree of heat for boiling water, melting wax, boiling fpirit 
of wine, and melting tin ; beyond which it does not appear 
that this thermometer was applied. The method he ufed 
for adjlifting the fcale of this oil thermometer was as fol¬ 
lows : Suppofing the bulb, when immerged in thawing 
fnow, to contain 10,000 parts, he found the oil expand by 
the heat of the human body fo as to take up 7 ', y th more 
fpace, or 10,256 fuch parts ; and by the heat of water boil¬ 
ing ftrongly 10,7 25 , and by the heat of melting tin 11,516. 

So that reckoning the freezing point as a common limit be¬ 
tween heat and cold, he began his fcale there, marking it 
o, and the heat of the human body he made 12 0 ; and confe¬ 
quently, the degrees of heat being proportional to the de¬ 
grees of rarefadlion, or 256 : 725 : : 12 : 34, this number 34 
will exprefs the heat of boiling water ; and by the fame 
rule, 72 that of melting tin j;. This thermometer was con- j phil. 
ftrudled in 1701. Tranf." No. 

To the application of oil as a meafure of heat and cold, °• or 
there are infuperable obje&ions. It is fo vifeid, that it ad- 4 br ‘ vo1 ; 
heres too ftrongly to the -Tides of the tube. On this ac- 1V,pa g t2 ' 
count it afeends and defeends too {lowly in cafe of a fudden its imper- 
heat or cold. In a fudden cold, fo great a portion remains fadtions. 
adhering to the Tides of the tube after the reft has fubfided, 
that the furface appears lower than the correfponding tem¬ 
perature of the air requires. An oil thermometer is there¬ 
fore not a proper meafure of heat and cold. 

All the thermometers hitherto propofed were liable to 
many inconveniences, and could not be confidered as exadt Hf. aU n lllr > 3 
ftandards for pointing Out'the various degrees of tempera- (pirit oV * 
ture. This led Reaumur to' attempt a new one, an ac- wine ther- 
count of which was publilhed in the year J730 in the Me- monwter. 

moirs 
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* Phil. 
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itiohs of the Academy of Sciences. This thermometer was 
made with fpirit of wine. He took a large ball and tube, 
the dimenfions and capacities of which were known ; he then 
graduated the tube, fo that the fpace from one divifion to 
another might contain xoooth part of the liquor; the li¬ 
quor containing 1000 parts when it flood at the freezing 
point. He adjufted the thermometer to the freezing point 
by an artificial congelation of water r then putting the ball 
of his thermometer and part of the tube into boiling water, 
he obferved whether it rofe So divifions: if it exceeded 
thefe, he changed his liquor, and by adding water lowered it, 
till upon trial it Ihould juft rile 80 divifions; or if the liquor, 
being too low, fell Ihort of 80 divifions, he raifed it by add¬ 
ing rectified fpirit to it. The liquor thus prepared fuited 
his purpofe, and ferved for making a thermometer of any 
fize, whofe fcale would agree with his ftandard. 

This thermometer was far from being perfect. As the 
bulbs were three or four inches in diameter, the furround¬ 
ing ice would be melted before its temperature could be r 
propagated to the whole fpirits in the bulb, and confequent- 
ly the freezing point would be marked higher than it Ihould 
be. DrMartine accordingly found, that inftead of coincid¬ 
ing with the $2d degree of Fahrenheit, it correfponded with 
the 34th, or a point a little above it. Reaumur commit¬ 
ted a miftakc alfo refpeCting the boiling point; for he 
thought that the fpirit of wine, whether weak or ftrong, 
when immerged in.boiling water, received the fame degree 
of heat with the boiling water. But it is well known that 
highly rectified fpirit of wine cannot be heated much be¬ 
yond the 175th degree of Fahrenheit, while boiling water 
raifes the quickfilver 37 degrees higher. There is another 
thermometer that goes by the name of Reaumur's, which 
fhall be afterwards deferibed. 

At length a different fluid was propofed, by which ther¬ 
mometers could be made free from moft of the defers hi¬ 
therto mentioned. This fluid was mercury, and feems firft 
to have occurred to Dr. Halley in the laft century; but 
was not adopted by him on account cf its having a imaller 
degree of expanfibility than the other fluids ufed at that 
time*. Boerhaave fays that the mercurial thermometer 
was firft conflruCted by Olaus Roemer; but the honour of 
this invention is generally given to Fahrenheit of Amfter- 
Jam, who prefented an account of it to the Royal Society 
of London in 1724. 


That we may judge the more accurately of the proprie- Thermal, 
ty ol employing mercury, we will compare its qualities metgr - 
with thofe of the fluids already mentioned, air, alcohol, 
and oil. 

Air is the moll expanfible fluid, but it does not receive properties 
nor part wdth its heat io quickly as mercury. Alcohol does of air, alco- 
not expand much by heat. In its ordinary ftate it does not hoi, and oil 
bear a much greater heat than 175° of Fahrenheit ; but 
when highly rectified it can bear a greater degree of cold 
than any other liquor hitherto employed as a meafure of 
temperature. At Hudfon’s Bay, Mr Macnab, by a mix¬ 
ture of vitriolic acid and fnow, made it to defeend to 6 9 be¬ 
low q of Fahrenheit. There is an inconvenience, however, 
attending the ufe of this liquor; it is not poffible to get it 
always of the fame degree of ftrength. As to oil, its ex- 
panfion is about 15 times greater than that of Alcohol; it 
fuftains a heat of 6oo°, and its freezing point is fo low that 
it has not been determined ; but its vifeofity renders it ufe- 
lefs. 

Mercury is far fuperior to alcohol and oil, and is much Thermo- 
more manageable than air. 1. As far as the experiments metrical 
already made can determine, it is of all the fluids hitherto properties 
employed in the conftruCtion of thermometers, that which °^ mercur 3 r - 
meafures moft exactly equal differences of heat by equal dif¬ 
ferences of its bulk : its dilations are in faCt very nearly pro- 
portional to the augmentations of heat applied to it (a). 

2. Of all liquids it is the moft eafily freed from air. 3. It Recherche# 
is fitted to meafure high degrees of heat and cold. It fuf- furies Mod. 
tains a heat of 6oo° of Fahrenheit’s fcale, and does not de 1 ’Atmoa 
congeal till it fall 39 or 40 degrees below o. 4. It is thefphere. 
moft fenfible of any fluid to heat and cold, even air not ex¬ 
cepted. f Sir Benjamin Thompfon, now Count Rumford, 4 ph;j. 
found that mercury was heated from the freezing to the Tranf. for 
boiling point in 58 feconds, while water took two minutes 1786- 
13 feconds, and common air 10 minutes and 17 feconds. 

5. Mercury is a homogeneous fluid, and every portion of it 
is equally dilated or contracted by equal variations of heat. 

Any one thermometer made of pure mercury is, cateris pa¬ 
ribus, poffeffed of the fame properties with every other ther¬ 
mometer made of pure mercury. Its power of expanfion 
is indeed about fix times lefs than that of fpirit of wine, 
but it is great enough to anfwer moft of the purpofes for 
which a thermometer is wanted. 

The fixed points which are now univerfally chofen for p; xe d 

adjufting point#. 


(a) We have affirmed that the expanfions of the bulk of quickfilver by heat are nearly (for they are not ftriCtly fo) 
in a regular arithmetical progreffion, according to the quantity of heat it is expofed to ; and fuch feems to be the cafe 
according to thrTable publifhed by Mr de Luc, at page 309 of his firft volume on the Modifications of the Atmofphere. Cronftedt’4 
The following extract of this table fhows thefe variations: and the firft and fecond differences are added, in order to Mineralo- 
r.nder thefe irregularities more fenfible. They are fuch as can hardly be conceived from the nature of any fubftance, gy, vol. ii. 
without the influence of extraneous and accidental caufes, which may have efcaped the attention of the obferver ; neither 
have they been found exaCt’y true by Dr Crawford. Mr de Luc fuppofes the whole heat from melting ice to that of 
boiling water to be divided into 8b parts ; by the fractional fubdivifions of which he exprefles the abfolute quantities of 
heat, anfwering to each 5, or 10 degrees of Reaumur’s thermometer (=222,5 of Fahrenheit’s fcale) ; fo that the whole 
ium of thele fractions amounts exactly to the affumed number 80. They are as follow s 


Reaumur’s 

Fahrenheit’s 

Quantities 

Firft 

Second 

Thermometer, 
s 80 . . 

Thermometer. 

. . . 212 

of heat. 

differences. 

differences. 

70 . . 

. . . 189,5 

9 >44 



60 . . 

. . 167 

9,60 

9 1 u 

,10 
• 16 

+ ,06 

jo * • 

• • * r 44 > 5 

9.70 

— ,06 

40 . • 

. . . 122 

9,86 

j 1 u 

2 

— ,06 

30 . . 

• • ■ 99)5 

10,08 

*12 

+ ,IC 

20 . . 

... 77 

10,20 

9 * * 

1 R 

— ,06 

IO . . 

• • • 54 »J 

10,38 

9 1 ° 

,56 

— ,i*S 

0 . . 

• * 32 

10,74 
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third column of differences of the equations. See Phil. 

Tranf. Ixiv. art. 30 ; alfo Dr Mafkelyne’s Paper, vol. Ixiv. 

art. 20. . 17 

In the following table we have the refult of 15 different S«-George- 
obfervations made by Sir George Schuckburgh compared ^ r ^, s o ^_ 
with the refult of M. de Luc’s rules. 


$ Phil. 
Tranf. for 
1775 and 
1778 . 


THE [ 

adjufting thermometers to a fcale, and to one another, ate 
the boiling and freezing water points. The boiling water 
point, it is well known, is not an invariable point, but va¬ 
ries fome degrees according to the weight and temperature 
of the aunofphere. In an exhauded receiver, water will 
boil with a heat of 98° or too 0 ; whereas in Papin’s digef- 
ter it will acquire a heat of 412. Hence it appears that 
water will boil at a lower point, according to its height in 
the atmofphere, or to the weight of the column of air which 
preffes upon it. In order to enfure uniformity therefore in 
the condruffion of thermometers, it is now agreed that the 
.bulb of the tube be plunged in the water when it boils vio¬ 
lently, the barometer ftanding at 30 Englilh inches (which 
is its mean height round London), and the temperature of the 
atmofphere 55 0 . A thermometer made in this.way, with its 
boiling .point at 212 0 , is called by Dr. Horfley Bird’s Fah¬ 
renheit , becaufe Mr Bird was the fird perfo.n who attended 
to the date of the barometer in condrutding thermometers. 

As artids may be often obliged to adjud thermometers 
under very different preffures of the atmofphere, philofopbers 
have been at pains to difeover a general rule which might 
be applied on all occafions. M. de Luc, in his Recherches 
fur les Mod• de l’Atmofphere from a feries of experiments, 
has given an equation for the allowance on account of this Sir George Schuckburgh has alfo fubjoined the following 
difference, in Paris meafure, which has been verified by Sir general table for the ufe of artids in conftrufling the ther-s 
George Schuckburgh j: ; alfo Dr Horfley, Dr Mafkelyne, momster, both according to his own obfervations and thole 
and Sir George Schuckburgh, have adapted the equation of M. de Luc. 
and rules to Englifh meafures, and have reduced the allow- 

. . — , - • r. T\ T T_ f\ _ 3. 


Height of the 
Barometer 
reduced to the 
fame tempe¬ 
rature of 50° 

Mean boil¬ 
ing Point 
by Obfcrv- 
ation. 

Boiling Point 
by De Luc’s 
Rules. 

Height 
of Baro¬ 
meter. 

Bailing 
Point by, 
Qbfcrva- 
tion. 

Boiling 

Point by 
De Luc's 
Rules. 

Inch. 

0 

0 

Inch. 

0 

0 

26,498 

207,07 

208,54 

30,008 

213,22 

213,47 

27,241 

208,64 

208,84 

30,207 

213,58 

213,79 

27,954 

209,87 

210,03 

30,489 

214,15 

214,23 

28,377 

2 10,50 

2 IO, 8 l 

30,763 

214,37 

214,66 

28,699 

21 1,27 

2 ii ,34 

30,847 

214,83 

214,79 

28,898 ; 

21 1,50 

211,67 

3°>957 

214,96 

2 14,96 

28,999 

21 1,60 

211,85 




29,447 

212,55 

212,74 




29,805 

212,95 

213,T5 





fervations 
compared 
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Luc’s rules. 


ances into tables for the ufe of the artid. 
rule, deduced from De Luc’s, is this: 

99 

- - log. z — 92'804 = 


Dr Horfley’s 


h. 


8990000 

where h denotes the height of a thermometer plunged in 
boiling water, above the point of melting ice, in degrees of 
Bird’s Fahrenheit, and z the height of the barometer in 
ioths of an inch. From this rule he has computed the fol¬ 
lowing table, for finding the heights, to which a good Bird’s 
Fahrenheit will rife when plunged in boiling water, in all 
dates of the barometer, from 27 to 31 Englilh inches; 
which will ferve, among other ufes, to diced indrument- 
makers in making a true allowance for the effed of the va¬ 
riation of the barometer, if they fhould be obliged to finifh 
a thermometer at a time when the barometer is above or 
below 30 inches; though it is bed to fix the boiling point 
when the barometer is at that height. 

Equation of the Boiling Point. 


Height of the 
Barometer. 

Correct of the 
boiling point. 

26,0 

O 

— 7>°9 

26,5 

— 6,18 

27,0 

— 5,27 

* 7,5 

—4,37 

28,0 

— 3.48 

28,5 

— 2,59 

29,0 

—1,72 

29 >5 

— 0,85 

30,0 

0,00 

30,5 

+ 0,85 

31,0 

+1,69 


Difference. 


Correct accord, 
to M. de Luc. 


> 9 * 
> 9 7 
> 9 ° 
,89 
,89 
,8 7 

>87 

>85 

>85 

,84 


—■ 6.83 
~ 5>93 

— 5> c 4 

— 4> 1( 5 

— 3 - 3 1 

— 2,45 

— 1,62 

— o,8o 
0,00 

+ 0,79 

+ i »57 


Difference. 


, 9 © 

,89 

,88 

,87 

,86 

> s 3 

,82 

,80 

>79 

,78 
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Barometer. 

Equation. 

Difference. 

31-0 

+ r 57 

otS 

3°’5 

+ °'79 

079 

o‘ 8 o 

30-0 

O'OO 

29 '5 

— o‘8o 

0’82 

29’0 

-I'62 


28-5 

280 

— 2-45 

— a‘ 3 1 

o ’85 

o -86 

27-5 

27-0 

— 4'i6 

— 5’04 

o-88 


The numbers in the fird column of this table exprefs 
heights of the quickfilver in the barometer in Englilh inches 
and decimal parts : ihe fecond column fhows the equation 
to be applied, according to the fign prefixed, to 212 0 of 
Bird’s Fahrenheit, to find the true boiling point for every 
fuch date of the barometer. The boiling point for all in¬ 
termediate dates of the barometer may be had with fufiaci. 
eut accuracy, by taking proportional parts, by means of the 


The Royal Society, fully apprized of the importance of Obferva- 
adjuding the fixed points of thermometers, appointed a dons made 
committee of feven gentlemen to confider of the bed me- t y acoin ' 
thod for this purpofe ; and their report is publilhed in the of , 
Phil. Tranf. vol. lxvii. part ii. art. 37. Sooetyfor 

They obferved, that though the boiling point be placed adjufting 
fn much higher on fome of the thermometers now made than the fixed 
on others, yet this does not produce any confiderable error in points, 
the obfervations of the weather, at lead in this climate ; for 
an error of io°l in the pofition of the boiling point, will 
make an error only of half a degree in the pofition of 92 0 , 
and of not more than a quarter of a degree in the point of 
62*. It is only in nice experiments, or in trying the heat 
of hot liquors, that this error in the boiling point can be of 
much importance. 

In adjuding the freezing as well as the boiling point, the 
quickfilver in the tube ought to be kept of the fame heat as 
that in the ball. When the freezing point is placed at a 
confiderable didance from the ball, the pounded ice fhould 
be piled to .fuch a height above the ball, that the error 
which can arife from the quickfilver in the remaining part of 
the tube not being heated equally with that in the ball, fhall 
be very fmall, or the obferved point mud be correded on 
that account according to the following table: 


Heat 
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Heat of the 
Air. 

Correftion. 

42 0 

,00087 

52 

,00174 

62 

,00261 

72 

,00348 

82 

,00435 


The correftion in this table is expreffed in 1 oooth parts 
of the didance between the freezing point and thefurface of 
the ice : e.g. if the freezing.point ftandsfeven inches above 
the furface of the ice, and the heat of the room is 62, the 
point of 32 0 fhould be placed 7 X 00261, or ,018 of an 
inch lower than the obferved point. A diagonal fcale will 
20 facilitate this correftion. 

The quick- The committee obferve, that in trying the beat of liquors, 
filver in the care (hould be taken that the quickfilver in the tube of the 
tU *b °h^ t t ^ lermorneter be heated to the fame degree as that in the 
ed to the " ball 5 or t ^' s cannot be done conveniently, the obferved 
fame de- heat fhould be correfted on that account ; for the manner 
gree as that of doing which, and a table calculated for this purpofe, we 
in the ball, mud refer to their excellent report in the Phil. Tranf. vol. 
aI lxvii. part ii. art. 37. 

The tubes With regard to the choice of tubes, they ought to be ex- 
ought to be aftly cylindrical. But though the diameter fhould vary a 
cylindrical it is eafy to manage chat matter in the manner pro- 

and capil- p 0 f g( j the Abbe Nollet ||, by making a fmall portion of 
|f Leconsde t ^ e quickfilver, e. g. as much as fills up an inch or half an 
phyf. Exp. inch, Aide backward and forward in the tube ; and thus 
tom. iv. p. to find the proportions of all its inequalities, and from 
376. thence to adjuft the divifions to a fcale of the mod perfeft 
equality. The capillary tubes are preferable to others, be- 
caufe they require fmaller bulbs, and they are alfo more 
fenfible, and lefs brittle. The mod convenient fize for com¬ 
mon experiments has the internal diameter about the 40th 
, or 50th of an inch, about 9 inches long, and made cf thin 
glafs, that the rife and fall of the mercury may be better 


feen. 

The next thing to be confidered, is of what number of 
dep-rees or divifions the fcale ought to confid, and from 
what point it ought to commence. As the number of the 
divifions of the fcale is an arbitrary matter, the feales which 
fca j e ° d “ g v have been employed differ much from one another in this 
* md * circumdance. Fahrenheit has made 180 degrees between 
the freezing and boiling water point. Amonton’s made 73, 
and Sir Ilaac Newton only 34. There is, however, one 
general maxim, which ought to be obferved : That fuch an 
arithmetical number Jhould be chofen as can eafily be divided and 
fubdivided, and that the number of divifions fhould be fo great 
that there (hall feldom be . occafon for fractions. The number 
80 chofen by Reaumur anfvvers extremely well in this re- 
fpeft, becaufe it can be divided by feveral figures without 
leaving a remainder ; but it is too fmall a number : the con- 
fiequence of which is, that the degrees are placed at too great 
a didance from one another, and fraftions mud therefore be 
often employed. We think, therefore, that 160 would have 
been a more convenient number. Fahrenheit’s number 180 
is large enough, but when divided its quotient foon becomes 


ai 

The num¬ 
ber of de- 
grees into 
which the 


an odd number. 

At what As to the point at which the fcale ought to commence, 
point the various opinions have been entertained. If^v.e knew the 
fcale ought ■ beginning or lowed degree of heat, all philofophers would 
to com- a gr e e, that the lowed point of the thermometer ought to be 
mence ‘ fixed there; but we know neither the lowed nor the highed 
decrees of heat ; we obferve only the intermediate parts. 
All that we can do, then, is to begin it at fome invariable 


point, to which thermometers made in different places may TJuwn- 
eafily be adjuded. If podible too, it ought to be a point at 
which a natural well-known body receives fome remarkable 
change from the effefts of heat or cold. Fahrenheit be¬ 
gan his fcale at the point at which fnow and fait congeal. 

Kirwan propofes the freezing point of mercury. Sir Ifaac 
Newton, Hales, and Reaumur, adopted the freezing point 
of water. The objeftion to Fahrenheit’s lowed point is, 
that it commences at an artificial cold never known in na¬ 
ture, and to which we cannot refer our feelings, for it is 
what few can ever experience. There would be feveral 
great advantages gained, we allow, by adopting the freezing 
point of mercury. It is the lowed degree of cold to which 
mercury can be applied as a meafure ; and it would render 
unneceffary the ufe of the figns plus and minus, and the 
extenfion of the fcale below o. But we objeft to it, that it 
is not a point well known ; for few, comparatively fpeaking, 
who ufe thermometers, can have an opportunity of feeing 
mercury congealed. As to the other advantage to be 
gained by adopting the freezing point of mercury, namely, 
the abolition of negative numbers, we do not think it would 
counterbalance the advantage to be enjoyed by ufing a well- 
known point. Befides, it may be afked, Is there not a pro¬ 
priety in ufing negative numbers to exprefs the degree of 
cold, which is a negative thing ? Heat and cold we can only 
judge of by our feelings : the point then at which the fcale 
fhould commence, ought to be a point which can form to us 
a ftandard of heat and cold ; a point familiar to us from 
being one of the mod remarkable that occurs in nature, and 
therefore a point to which we can with mod clearnefs and 
precifion refer to in our minds on all occafions. This is the 
freezing point of water chofen by Sir Ifaac Newton, which 
of all the general changes produced in nature by cold is 
the mod remarkable. It is therefore the mod convenient 
point for the thermometers to be ufed in the temperate and 
frigid zones ; we may fay over the globe, for even in the 
hotted countries of the torrid zone many of the mountains 
are perpetually covered with fnow. 

Having now explained the principles of the thermometer Only four 
as fully as appears neceffary, in order to make it properly thermomc- 
underdood, we will now fubjoin an account of thofe thermo- ters geo¬ 
meters which are at prefent in mod general ufe. Thefe are ra % 
Fahrenheit’s, De l’lfle’s, Reaumur’s, and Celfius’s. Fahren¬ 
heit’s is ufed in Britain, De l’lde’s in Rudia, Reaumur's in 
France, and Celfius’s in Sweden. They are all mercurial 
thermometers. 

2s 

Fahrenheit’s thermometer confids of a flender cylindrical Fahren- 
tube and a fmalt longitudinal bulb. To the fide of the tube heit’s de- 
is annexed a fcale which Fahrenheit divided into 600 parts, f cn b e d* 
beginnipg with that of the fevere cold which he had obferv¬ 
ed in Iceland in 1709’ or that produced by furrounding the 
bulb of the thermometer with a mixture of fnow or beaten 
ice and fal ammoniac or fea fait. This he apprehended to 
be the greated degree of cold, and accordingly he marked 
it, as the beginning of his fcale, with o y the point at 
which mercury begins to boil, he conceived to fhow the 
greated degree of heat, and this he made the limit of his 
icale. The didance between thefe two points he divided 
into 600 equal parts or degrees; and by trials, he found 
that the mercury dood at 32 of thefe divifions, when wa¬ 
ter juft begins to freeze, or fnow or ice jud begins to 
thaw; it was therefore called the degree of the freez¬ 
ing point. When the tube was immerfed in boiling wa¬ 
ter, the mercury rofe to 212, which therefore is the boiling 
point, and is jud 180 degrees.above the former or freezing 
point. But the prefent method of making the fcale of 
thefe thermometers, which iS the fort in mod common ufe, 
is fird to immerge the bulb of the thermometer in ice or 

fnow 
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fnow juft beginning to thaw, and mark the place where the 
mercury (lands with a 32 ; then immergeit in boiling water, 
and again mark the place where the mercury (lands in the 
tube, which mark with the num. 212, exceeding the former 
by 180; dividing therefore the intermediate fpace into 
180 equal parts, will give the lcale of the thermometer, 
and which may afterwards be continued upwards and down¬ 
wards at pleafure. 

Other thermometers of a fimilar conftru&ion have been 
accommodated to common ufe, having but a portion of the 
above feale. They have been made of a fmall fize and 
portable form, and adapted with appendages to particular 
purpofes ; and the tube with its annexed feale has often 
been enciofed in another thicker glafs tube, alfo hermeti¬ 
cally fealed, to preferve the thermometer from injury. And 
all thefe are called Fahrenheit’s thermometers. 

In 1733, M. De l’lfle of Peterfburgh conftrufted a mer¬ 
curial thermometer on the principles of Reaumur’s fpirit 
thermometer. In his thermometer, the whole bulk of 
quickfilver, when immerged in boiling water, is conceived 
to be divided into 100,000 parts ; and from this one fixed 
point the various degrees of heat, either above or below it, 
are marked in thefe parts on the tube or feale, by the va¬ 
rious expanfion or contra&ion of the quickfilver, in all ima¬ 
ginable varieties of heat. Dr Martine apprehends it would 
have been better if De l’lfle had made the integer 100,000 
parts, or fixed point, at freezing water, and from thence 
computed the dilatations or condenfations of the quickfilver 
in thofe parts j as all the common obfervationsof the weather, 
&c. would have been expreffed by numbers increafing as 
the heat increafed, inflead of decreafing, or counting the 
contrary way. However, in praftice it will not be very 
eafy to determine exactly all the divilions from the altera¬ 
tion of the bulk of the contained fluid. And befides, as 
glafs itfelf is dilated by heat, though in a lefs proportion 
than quickfilver, it is only the excefs of the dilatation of the 
contained fluid above that of the glafs that is obferved ; and 
therefore if different kinds of glafs be differently affeffed by 
a given degree of heat, this will make a feeming difference 
in the dilatations of the quickfilver in the thermometers 
conftrudted in the Newtonian method, either by Reaumur’s 
rules or De l’llle’s. Accordingly it has been found, that 
the quickfilver in De l’lfle’s thermometers has flood at dif¬ 
ferent degrees of the feale when immerged in thawing fnow : 
having flood in fome at 154 0 , while in others it has been at 
156° or even 158°. 

The thermometer prefently ufed in France is called Reau¬ 
mur’s; but it is very different from the one originally invent¬ 
ed by Reaumur in 1730, and deferibed in the Memoirs of 
the Academy of Sciences. The one invented by Reaumur 
was filled with fpirit of wine ; and tho’ its feale was divided 
by the author into 80 parts, of which o was the freezing 
point and 80 the boiling water point, yet in fad 80 was 
only the boiling point of the fpirit of wine that he employ¬ 
ed, which, as Dr Martine computes, correfponded with 180 
of Fahrenheit. But the thermometer now in ufe in France 
is filled with mercury ; and the boiling water point which is 
at 80, coirefponds with the 212th degree of Fahrenheit. 
The feale indeed commences at the freezing point, as the old 
one did. The new thermometer ought more properly to be 
called De Luc's thermometer, for it was firft made by De 
Luc; and is in fad as different from Reaumur’s as it is from 
Sir Ii'aac Newton’s. When De Luc had fixed the feale, 
and finifhed an account of it, he fhowed the manufeript to 
M. De la Condamine. Condamine advifed him to change 
the number 80 ; remarking, that fuch was the inattention 
of phyficians, that they would probably confound it with 
Reaumur’s. De Luc’s modefty, as well as a predelidion 
' Vol. XVIII. Part II. 
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for the number 80, founded as he thought, on philofophical Them 
reafons, made him decline following this advice. But he meter, 
found by experience that the predidion of Condamine was 
too well founded. . _ 

The thermometer of Celfius, which is ufed in Sweden, C“‘ 1US< 
has a feale of 100 degrees from the freezing to the boiling ^ mome 
water point. 

Thefe are the principal thermometers now ufed in Europe; How to 
ar.d the temperatures indicated by any of them may be redu- compare 
ced into the correfponding degrees on any of the others by t|>ofc toge* 
means of the following fimple canons; in which R iigni- L !Lr- 
fies the degrees on the feale of Reaumur, F thofe of Fah¬ 
renheit, and S thofe of the Swedifh thermometer. 

1. To convert the degrees of Reaumur into thofe of Fah- 
RX9 


renheit; 


-j- 32 _ F. 


2. To convert the degrees of Fahrenheit into thofe of 

F — 32 X 4 _ R 
Reaumur; y 

3. To convert the Swedifh degrees into thofe of Fahren- 

® X 9 . r 

heit; —— + 32 “ 

4. To convert Fahrenheit’s into Swedifh ; F—32 X 5 —S. Chemillrr- 

9 

5. To convert Swedifh degrees into thofe of Reaumur { 

Sx 4 — R. 


Lavoifier's 
Elements of 


6. To convert Reaumur’s degrees into Swedifh ; Rxj 


To fuch readers as are unacquainted with the algebraic 
expreffion of arithmetical formulae, it will be fufficient to ex* 
prefs one or two offthefe in words to explain their ufe.— 

1. Multiply the degree of Reaumur by 9, divide the pro- 
dudt by 4, and to the quotient add 32, the fum expreffes 
the degree on the feale of Fahrenheit.—2. From the degree 
of Fahrenheit fubtradl 32, multiply the remainder by 4, 
and divide the produft by 9, the quotient is the degree ac¬ 
cording to the feale of Reaumur, &c. 

As many other thermometers have been ufed befides 
thefe, and confequently obfervations taken by them, it is of 
importance to have them placed in fuch a point of view that 
they may be eafily compared with any of thefe four now in 
general ufe. We therefore give them in Plate DVII. in 
the fame order as they were arranged by Dr Martine in his 
valuable Effay on the Conftruftion and Graduation of Ther¬ 
mometers, and at the fame time adding thofe of Celfius and 
De Luc. We call it by the name of De Luc for the fake 
of diflinguifhing it from Reaumur’s fpirit of wine thermo¬ 
meter, which may befeen in the fame Plate. 

It is unneceffary to deferibe any of thefe more minutely, 
as they are no longer ufed. Thofe who wifh to read a moi e 
particular account of them may confult Dr Martine’s Ef¬ 
fay;. 

As in meteorological obfervations it is neceffary to attend Account of 
to the greateft rife and fall of the thermometer, attempts fdf'-regif-° 
have been made to conftruft a thermometer which might tcring ther- 
regilter the greateft degree of heat, or greateft degree of urometers, 
cold, which took place during the abfence of the obferver. In 3 i 
1757 Lord Charles Cavendifh prefented to the Royal So- d j ord 
ciety of London a thermometer in two different forms ; the Civeiid'fh’ 
one contrived to mark the greateft degree of heat, and the thJmome*’ 
other the greateft degree of cold. ter. 

The firft conlifts of a glafs tube A B, with a cylindrical platc 
bulb B at the lower end, and capillary at the top, over DVI - 
which there is fixed a glafs ball C. The bulb and part of 1,fcr ' 3 ’ 
the lube are filled with mercury, the top of which Ihows the 
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degrees of heat as ufual. The upper part of the tube above 
the mercury is filled with fpirit of wine ; the ball C is al- 
fo filled with the fame liquor almoft to the top of the capillary 
tube. When the mercury rifes the fpirit of wine is alfo 
railed, and falls into the ball C, which is fo made that the 
liquor cannot return into the tube when the mercury finks ; 
confequently the height of the fpirit of wine in the ball, 
added to that in the tube, w ill give the greateft degree of 
heat to which the thermometer has pointed fince laft obfer- 
vation. When a new obfervation is to be made, the inflru- 
ment mull be inclined till the liquor in tire ball cover the 
end or the capillary tube. 

In this thermometer it is evident that the mercury mull 
be affedted by the weight and elafticity of the fpirit of wine, 
and therefore it will not correfpond to any of the common 
mercurial thermometers. 

* The thermometer for Ihowing the greateft degree of cold 
is reprefented in fig. 4. by the crooked tube ABCD. This 
inftrument is filled with fpirit of wine, with the addition of 
as much mercury as is fufficient to fill both legs of the fy- 
phon, and about a fourth or fifth part of the hollow ball 
C. We are not told what the proportion of mercury was 
to that of fpirit of wine. The degrees of heat are fhown 
by the rife or fall of the mercury in the leg AB. The ther¬ 
mometer marks the greateft fall by means of the hollow ball 
C. When the mercury in the longer leg finks by cold, that - 
in the {hotter will rife and run over into the ball C, from 
which it cannot return when the mercury fubfides in the 
fliorter and rifes in the longer leg. The upper part of the 
, fliorter leg will therefore be filled with a column of fpi- 
rits of a length proportional to the increafe of heat ; the 
bottom or lower furface of which, by means of a proper 
fcale, will fhow how much the mercury has been lower than 
it is ; which being fubtrafled from the prefent height will 
give the loweft point to which the mercury has fallen. That 
the thermometer may be fitted for a new obfervation, the 
mercury mull be made to run back from the ball into the 
fliorter leg, by inclining the tube and heating the ball. 

Mr S ;.', In 1782 Mr Six propofed another felf-regiftering ther- 
thermome- mometer. It is properly a fpirit of wine thermometer, 
ter. though mercury is alfo employed for fupporting an index. 

S' ab is a thin tube of glafs 16 inches long, and -j-^ths 0 f an 
inch caliber : c d e and f g h are fmaller tubes about -^th of 
an inch caliber. Thefe three tubes are filled with highly rec¬ 
tified fpirit of wine, except the fpace between d and g, 
■which is filled with mercury. As the fpirit of wine con¬ 
tracts or expands in the middle tube, the mercury falls or 
rifes in the outfide tubes. An index, fuch as that repre¬ 
sented in fig. 6. is placed on the furface, within each of 
thefe lubes, fo light as to float upon it. k is a fmall glafs 
tube -Jths of an inch long, hermetically fealed at each end, 
and inclofing a piece of ileel wire nearly of its own length. 
At each end l, r.i, of this fmall tube, a fhort tube of black 
glafs is fixed, of fuch a diameter as to pafs freely up and 
down within either of the outfide tubes of the thermometer 
e e or f b. From the upper end of the index is drawn a 
fpring of glafs to the finenefs of a hair, and about 4-ths of 
an inch long j which being placed a little oblique, preftes 
lightly againft the inner lurface of the tube, and prevents 
the index from defcending when the mercury defcends. 
Thefe indexes being inferted one into each of the outfide 
tubes, it is eafy to underhand how they point out the great- 
ell heat or cold that has happened in the obferver’s abfence. 
When the fpirit of wine in the middle tube expands, it pref- 
fes down the mercuiy in the tube h f, and confequently 
raifes it in the tube e c ; confequently the index on the left 
hand tube is left behind and marks the greateft cold, and 



Fig. 


the index m the right hand tube rifes and marks the great¬ 
eft heat. 

In 1790 a paper was given into the Royal Society of 
Edinburgh, defcribing two thermometers, newly invented, Ruther- 
by Dr John Rutherford of Middle Bailifh ; the one for re- ^^^er* 
giftering the higheft and the other for regiftering the low- mom 
eft degree of heat to which the thermometer has rifen or 
fallen during the abfence cf the obferver. An account of 
them may be found in the third volume of the Tranfa&ions 
of the Society. 

A new felf-regiftering thermometer has more lately been Keith’s 
invented by Mr Keith of Ravelftone, which we confider as thermome- 
the moft ingenious, limple, and perfedl, of any which has ter. 
hitherto appeared. Its fimplicity is fo great, that it 
requires only a very fhort defcription to make it intelli¬ 
gible. 

A B is a thin glafs tube about 14 inches long and ^ths of 
an inch caliber, clofe or hermetically fealed at top. To the 
lower end, which is open, there is joined the crooked glafs 
tube BE, feven inches long, and i%ths of an inch caliber, 
and open at top. The tube A B is filled with the ftrongeft 
fpirit of wine, and the tube B E with mercury. This is 
properly a fpirit of wine thermometer, and the mercury is 
ufed merely to fupport a piece of ivory or glafs, to which 
is affixed a wire for raifing one index or depreffing another, 
according as the mercury rifes or falls. E is a fmall coni¬ 
cal piece of ivory or glafs, of fuch a weight as to float on 
the furface of the mercury. To the float is joined a wire 
called the float-wire, which reaches upwards to H, where it 
terminates in a knee bent at right angles. The float-wire, 
by means of an eye at a, moves eafily along the fmall harp- 
fichord wire GK. LL are two indexes made of thin black 
oiled filk, which Hide upwards or downwards with a force 
not more than two grains. The one placed above the knee 
points out the greateft rife, and the one placed below it 
points out the greateft fall, of the thermometer. 

When the inftrument is to be prepared for an obfervation, 
both indexes are to be brought clofe to the knee H. It is 
evident, that when the mercury rifes, the float and float wire, 
which can be moved with thefmalleft force, will be puflied 
upwards till the mercury become ftationary. As the knee 
of the float-wire moves upwards it will carry along with it 
the upper index L. When the mercury again fubfides, it 
leaves the index at the higheft point to which it was railed, 
for it will not deicend by its own weight: As the mercury 
falls the float-wire does the fame ; it therefore brings along 
with it the lower index L, and continues to deprefs it till it 
again become ftationary or afcend in the tube ; in which cafe 
it leaves the lower index behind it as it had formerly left the 
upper. The fcale to which the indexes point is placed pa¬ 
rallel to the flender harpfichord wire. It may be feen more 
diftindlly in fig. 8. That the fcale and indexes may not be 
injured by the wind and rain, a cylindrical glafs cover, clofe 
at top, and made fo as to exadlly fit the part F G, is placed 
over it. 

The ingenious inventor has another improvement in con¬ 
templation, which, if upon trial it be found to anfwer, will 
make this thermometer as perfefl as can be defired, provi¬ 
ded there do not arife fome errors from the variable preflure 
of the atmofphere. He propofes to adapt clock-work to 
this thermometer, in fuch a way as to regifter with the ut- 
moft precifion the degrees of heat and cold for every month, 
day, and minute in the year. The principles on which this 
clock-work is to be formed we fliall forbear to defcribe, 
hoping that the author himfelf, after his experiment has met 
with the fuccefs which we ardently wifh, will favour the 
world with his own account of it. 

The 
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The fame ingenious gentleman has invented a felf-regifter- This method, fo fuccefiffully purfued by Gir iniae* "’as 
ing barometer, upon the fame principles with his felfregi- fufficient to form a fcale of high degrees of hear, but was 
ftering thermometer. We have had the pleafure of feeing not convenient for praflical purpofes. Accordingly toe ,*,9 

both; and are convinced that they will fully gratify the ingenious Mr Jofiah Wedgwood, who is well known for Mr ^ 
withes of all who are engaged in meteorological ftudies. He his great improvement in the art of pottery, applied himfelf 
is alfo in expectation of being foon able to produce an air- in order to difeover a thermometer which might be eafily t u i ,, iVl .. 
thermpmeter free from the defeCls of thofe which were managed. After many experiments recorded in the Ph:- ttr f oj . 
formerly made, as he has found out a way of preventing lofophical Tranfactions, but which it is unneceffary to detail im-alVni 
it from being affedled by the preifure of the atmofphere. in this place, he has invented a thermometer which marks high de- 
M. De Luc has deferibed the beft method of conftruft- with much precifion the different degrees of ignition from 
ing a thermometer, fit for determining the temperature of a dull red heat vifible in the dark to the heat of an air- 
the air, in the menfuration of heights by the barometer, furnace. This thermometer is extremely fimple. Itcon- 
Hehasalfo fhown how to divide’thefcale ofa thermometer, fifts of two rulers fixed upon a fmooth flat plate, a little 
fo as to adapt it for aftronomwal purpofes in the obfeivation farther afunder at the one end than at the other, leaving an 
of refractions. open longitudinal fpace between them. Small pieces of alum 

Mr Cavallo, in 1781, propofed the conftrnCtion of a and clay mixed together are made of fuch a fize as juft to en- 
’ thermometrical barometer, which by means of boiling wa- ter at the wide end; they are then heated in the the along 
. ter, might indicate the various gravity of the atmofphere, with the body whofe heat we wifh to determine. The fire, ac- 
. or the height of the barometer. But as he does not fay cording to the degree of heat it contains, diminifhes or con- 
that the inftrument has been tried with the defired fuccefs, tracts the earthy body, fo that when applied to the wide end 
.we forbear to deferibe it. Thofe who wifh to know his of the gage, it will Aide on towards the narrow end, lei's or 
ideas refpeCting it may confult the Philofophical Tranfac- more according to the degree of heat to which it has been 
tions vol. lxxi. page 524. expofed. 40 

The thermometers hitherto deferibed are very limited in That this inftrument may be perfectly underflood, we Defenbcd. 
their extent; they indeed point out to us the lowefl degrees have-given a reprefentation of it in Plate DVI. fig. 9. 
of heat which are commonly obferved even in cold climates, ABCD is a fmooth flat plate; and EF and GH two 
but they by no means reach to thofe degrees of heat which rulers or flat pieces, a quarter of an inch thick, fixed flat 
are very familiar to us. The mercurial thermometer extends upon the plate, with the fides that are towards ODe another 
no farther than to 600 of Fahrenheit’s fcale, the heat of boil- made perfectly true, a little farther afunder at one end EG 
ing mercury ; but we are fure that the heat of folid bodies, than at the other end FH : thus they include between them 
when heated to ignition, or till they emit light, far exceeds a long converging canal, which is divided on one fide into a 
the heat of boiling mercury. number of fmall equal parts, and which may be conftdered as 

I'n orderto remedy this defeCt, Sir Ifaac Newton, whofe performing the offices both of the tube and fcale of the com- 
genius overcame thofe obflacles which ordinary minds could mon thermometer. It is obvious, that if a body, fo ad- Philofoplu* 


40 

Defa'ibed. 


not approach, attempted by an ingenious experiment to ex- jufted as to fit exactly at the wider end of this canal, be after- cal tranf* 


tend the fcale to any degree required. Having heated a 
mafs of iron red-hot, and expofed it to the cold air, he ob¬ 
ferved the time which elapfed till it became cold, or of the 
fame temperature with the air; and when the heat fo far 
decreafed that he could apply fome known meafure (as a 
thermometer) to it, he obferved the degrees of heat loft in 
given times; and thence drew the general conclufion, that 
the quantities of heat loft in given fmall fpaces are al¬ 
ways proportional to the heat remaining in the body, 
reckoning the heat to be the excefs by which it is warmer 
than the ambient air. So that taking the number of mi- 


wards diminifhed in its bulk by fire, as the thermometer a<a ions,vc . 
pieces are, it will then pafs further in the canal, and more JkXI 
and more fo according as the diminution is greater; and 
conveifely, that if a body, fo adjufled as to pafs on to the 
narrow end, be afterwards expanded by fire, as is the cafe 
with metals, and applied in that expanded (late to the fcale, 
it will not pafs fo far; and that the divifions on the fide will 
be the meafures of the expanfions of the one, as of the con- 
traflions of the other, reckoning in both cafes from that 
point to which the body was adjufted at firft, 

I is the body whofe alteration of bulk is thus to be mea- 


nutes which it took to cool after it came to a determined 
. , point in an arithmetical progreflion, the decrements of the 
kff L heat of the iron would be continually proportional. Ha¬ 
ving by this proportion found out the decrements of heat 
in a given time after it came to a known point, it was 
eafy, by carrying upwards the fame proportion to the be¬ 
ginning of its cooling, to determine the greateft heat which 
the body had acquired. This proportion of Sir Ifaac’s 
was found by Dr Martine to be fomewhat inaccurate. The 
heat of a cooling body does not decreafe exaftly in propor¬ 
tion to that which the body retains. As the refultof many 
obfervations, he found that two kinds of proportion took 
place, an arithmetical as well as the geometrical propor¬ 
tion which Sir Ifaac Newton had adopted; namely, that 
the decrements of heat were partly proportional to the 
time? (that is, that quantities of heat are loft in equal 
times), as well as partly in proportion to the remaining 
heat; and that if thefe two are added together the rule will 
be fufficiently accurate. By the geometrical proportion 
which Sir Ilaac Newton adopted he difeovered the heat of 
*netals red-hot or in fufion. 


fured. This is to be gently puftied or Aid along towards the 
end FH, till it is Hopped by the converging fides of the 
canal. 4l 

Mr Wedgwood at firft ufed clay for his thermometer pieces; Thermo- 
but he foon found it impoflible to procure frefh ftipplies of the meter pie- 
fame quality. He therefore had recourfe to an artificial prepa- ces of ^ 
ration- As the earth of alum is the pure argillaceous earth to com P° c 
which all clays owe their property of diminifhing in the fire, 
he mixed fome of this earth with the clay, and found it to 
anfwer his willies completely, both in procuring the necef- 
fary degree of diminution and of increafing its unvitrefeibi- 
lity. The only way of afeertaining the proportion of alum 
earth to be added is by repeated trials. Mr Wedgwood 
found that 1 o hundred weight of the porcelain clay of Corn¬ 
wall required all the earth that was afforded by five hundred 
weight of alum. But as the clay or alum differs in quali¬ 
ty, the proportion will alfo differ. There can now, how¬ 
ever, be no difficulty in making thermometers of this kind, as 
common clay anlwers the purpofe very well, and alum-earth 
can eafily be procured. Thofe who wifh to fee a more par¬ 
ticular account of this fubjeift may perufe Mr Wedgwood’s 
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papers in the Philofophical Tranfasftions for 17S2 
and 1786. 

As Mr Wedgwood’s thermometer begins at the loweft 
degree of ignition, and Fahrenheit’s goes no higher than the 
boiling point of mercury, Mr Wedgwood continued to fill 
up the interval of the fcale by ufing a piece of filver inftead 
of his common thermometer pieces ; and in this way he has 
found out that 130 degrees of Fahrenheit are equal to one 
of his. He has accordingly, by obferving this proportion, 
continued Fahrenheit’s fcale to the top of his own. We 
are nr.w therefore enabled to give a fcale of heat from the 
higheft degree of heat produced by an air-furnace to the 
greateft degree of cold hitherto known, which was pro¬ 
duced at Hudfon’s Bay in December 1784 by a mixture of 
vitriolic acid and fnow. Of the remarkable degrees between 
thefe extreme points we fhall now lay before our readers a 
fcale. 

Fahrenheit’s Wedgwood’s 


Fahrenheit's 
fcale. 



fcale. 

fcale. 

Extremity of Wedgwood’s fcale 

32277° 

240? 

Greateft heat of his fmall air-furnace 

21877 

160 

Call Iron melts 

1 7977 

130 

Greateft heat of a common fmith’s forge 

1 73 2 7 

125 

Welding heat of iron, greateft 

I 34 2 7 

95 

-leal! 

12777 

90 

Fine gold melts 

5 2 37 

32 

Fine filver melts 

4717 

28 

Swedifh copper melts 

4587 

27 

Brafs melts 

3807 

21 

Heat by which his enamel colours are 


burnt on 

1857 

6 

Red-heat fully vifible in day-light 

1077 

0 

Red-heat fully vifible in the dark 

947 

1 


Mercury boils, 
expreffed oils 
Oil of turpentine boils 
Sulphuric acid boils 
Lead melts 


alfo lintfeed and other 


600 

560 

546 

540 


Bifmuth melts 

460 

Tin melts 

408 

Sulphur melts 

244 

Nitrous acid boils 

242 

Cows milk boils 

213 

Water Boils 

212 

Human urine boils 

206 

Brandy boils - ( 

190 

Alcohol boils 

174 

Serum of blood and white of eggs harden 

T 5 < 5 

Bees wax melts 

142 

Heat of the air near Senegal fometimes 

111 

Hens hatch eggs about 

108 

Heat of birds from 

103 to III 

Heat of domeftic quadrupeds from 

ICO to 103 

Heat of the human body 

92 to 99 

Heat of a fwarm of bees - ' 

97 

Heat of the ocean under the equator 

80 

Butter melts - - 

74 

Vitriolic acid of the fpecific gravity of 1 

780 

freezes at 

4 ? 

Oil of olives begins to congeal 

43 

Heat of hedgehogs and marmots in a torpid 

ftate ... 

394 

Water freezes and fnow melts 

32 

Milk freezes 

3 ° 

Urine and common vinegar freezes 

28 

Human blood freezes 

2 5 

Strong wines freeze 

20 


A mixture of one part of alcohol and three 

parts of water freezes - 7 

A mixture of fnow and fait freezes o to 

Brandy, or a mixture of equal parts of alcohol. 

and water, freezes - - —7 

Spirit of wine in Reaumur’s thermometer 

froze at Torneo - - —34 

Mercury freezes - - —39 or 40 

Cold produced by Mr Macnab at Hudfon’s 
Bay by a mixture of vitriolic acid and 
fnow - —69 

THERMOPYLAE, (anc. geog.); a narrow pafs or 
defile, between the wafh of the Sinus Maliacus; on the 
eaft, and fteep mountains, reaching to Oeta, made dreadful 
by unpaffable woods; on the weft, leading from Theflaly 
to Locris and Bceotia. Thefe mountains divide Greece in 
the middle, in the fame manner as the Appennine does Italy; 
forming one continued ridge from Leucate on the weft to the 
fea on the eaft, with thickets and rocks interfperfed ; that 
perfons even prepared for travelling, much lefs an army en¬ 
cumbered with baggage, cannot eafily find a commodious 
pafiage. In the valley verging towards the Sinus Maliacus, 
the road is only fixty paces broad ; the only military way 
for an army to pafs, if not obftrufted by an enemy; and 
therefore the place is called Pylee, and by others, on ac¬ 
count of its hot water, Thermopylae Ennobled by the brave 
ftand made by Leonidas and three hundred Spartans againft 
the whole army of Perfia; and by the bold refolution of 
blind Euthycus, choofing rather to fall there in fight, than 
return to Sparta and efcape the common danger. Famous 
alfo for the Amphyfliones, the common council or ftates 
general of Greece, affembling there twice a year, fpring 
and autumn. For an account of the battle of Thermopylae 
at which Leonidas with a handful of men engaged the Per- 
fian army, fee Sparta. » 

THESEA, in antiquity, feafts celebrated by the Athe¬ 
nians in honour of Thefeus, confifting of fports and games, 
with mirth and banquets; luch as were poor and unable 
to contribute to them were entertained at the public ex- 
penfe. 

THESEUS, a famous hero of antiquity, ranked among 
the demi-gods, whofe hiftory is fabulous. He was the re¬ 
puted fon of AEgeus king of Athens. He threw Sciron, a 
cruel robber, down a precipice; faflened Procruftes tyrant 
of Attica to a bending pine, which being let loofe tore him 
afunder; killed the Minotaur kept in the Labyrinth by king 
Minos, in Crete; and by the affifiance of that prince’s 
daughter, Ariadne, who gave him a clue, efcaped out of 
that labyrinth, and failed with his deliverer to the ifle of 
Naxos, where he had the ingratitude to leave her. 

Thefeus afterwards overcame the Centaurs, fubdued the 
Thebans, and defeated the Amazons. He affifted his friend 
Pirithous in his expedition to the infernal regions to carry 
off Proferpine ; but Was imprifoned by Pluto, till he was 
releafed by Hercules. He is alfo faid to have eftablifhed 
the Ifthmean games, in honour of Neptune ; to have united 
the twelve cities of Attica; and to have founded a re¬ 
public there, 1236 B. C. Some time after, taking a 
voyage into Epirus, he was feized by Aidonius king of the 
Moloffians; meanwhile Meneftheus rendered himfelf mailer 
of Athens. But at length Thefeus being releafed from 
prifon, retired to Scyros, where king Lycomedes caufed 
him to be thrown from the top of a rock. Thefeus had fe- 
veral wives; the firft of whom was Helena the daughter 
of Tyndarus ; the fecond Hypolita queen of the Amazons ; 
and the laft, Phedra filler to Ariadne, who puniflied him 
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for his infidelity to her filler, by her inceftuous paffion for 
hisfon Hippolitus. 

THESIS, a general pofition which a perfon advances,* 
and offers to maintain. In taking degrees in univei fities, the 
candidates are generally obliged to write a thefts, which they 
mull afterwards defend. 

THESIUM, base fluelun, in botany ; a genus of 
plants belonging to the clafs of pentcuidria, and order of mo- 
nogynia. The calyx is monophyllous, with the (lamina in¬ 
ferred into it: there is only one feed, which is inferior* 
There are 17 fpecies; one of which is a Britifh plant, the 
lintphyllum or baftard toad-flax. It has a foliaceous panicle 
with linear leaves, and flowers in June and July. 

THESPIS, a famous Greek tragic poet, and the firft 
reprefenter of tragedy at Athens. He carried his troop 
from village to village in a waggon, from which they per¬ 
formed their pieces. Alceflis was the firft tragedy they 
performed at Athens, 536 B. C. See Theatre. 

Thessalian Chair, fo called from Theffaly, where chairs 
of this figure were mod in ufe ; it is recommended by Hip¬ 
pocrates * in place of a machine for reducing a recent 
luxation of the fhoulder bone. The back of this chair is 
perpendicular to the feat, as Galen tells us ; by which con- 
Itrudtion it is diftinguifhed and accommodated to the opera¬ 
tion. 

THESSALY, a country of Greece, whofe boundaries 
have been different at different periods. Properly fpeaking, 
Theffaly was bounded on the fouth by the fouthern parts 
of Greece or Grsecia Propria; eaft by the dEgean ; north, 
by Macedonia and Mygdonia; and weft, by Illyricum and 
Epirus. It was generally divided into four kparate pro¬ 
vinces, Theffaliotis, Pelafgiotis, Iftiaeotis, and Phthiotis, to 
which fome add Magnefia. It has been feverally called 
JEmonia, Pelafgicum, Argos, Hellas, Argeia, Dry opts, Pelafgia, 
Pyrrhaa, &c. The name of Theffaly is derived from Thef- 
' falus, one of its monarchs. Theffaly is famous for a deluge 
which happened there in the age of Deucalion. Its moun¬ 
tains and cities are alfo celebrated, fuch as Olympus, Pelion, 
Ofl'a, Lariffa, &c. The Argonauts were partly natives of 
Theffaly. 'I he inhabitants of the country palled for a 
treacherous nation, fo that faife money was called Thejfalian 
coin , and a perfidious action a Thejfalian deceit. Theffaly 
was originally governed by kings, till it became fubjeifl to 
.the Macedonian monarchs. The cavalry was uaiverfaiiy 
efteemed, and the people were fuperftitious and addidted to 
the ftudy of magic and incantations. See Lucan. 6. v. 43b, 
&c. ; DionyJ. 219/ Curl. 3. c. 2 ; JElian, V. H. 3. c. 1. ; 
JPauf. 4. c. 36. 1 . 10. c. 1 ; Mela. 2. c. 3 ; JuJl'tn 7. c .6; 
Died. 4. 

Theffaly is now called Jantia, a province of European 
Turkey, bounded by Macedonia on the north, by the Archi¬ 
pelago on the eaft, by Achaia 01 Livadia on the fouth, and 
by Epirus on the weft. 

THETIS, in Pagan mythology, the wife of Oceanus, 
and the mother of Nereus and Doris, who were married to 
each other; and from this marriage fprung the nymphs of 
the earth and fea. Among the fea nymphs there was one 
named Thetis the Younger, who excelled all the reft in beauty, 
and for whom Jupiter conceived fuch a paffion, that he re- 
folved to efpoufe her ; but being informed by the Deftinies 
that the wetild bring forth a (on who would rise above his 
father, he married her to Peleus. To their nuptials all the 
gods and goddeffes were invited except Difcord, who, to 
be revenge J tor this contempt threw a golden apple into 
the aitembly, on which was engraven, For the Faircfl. Ju¬ 
no, Pallia, and Venus, difputed for this apple; but Pa is 
being ch-ffento decide the difference, adjudgeuit to Venus. 
From this marriage of Thetis and Peleus fprung Achilles. 


Thiftle. 
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TPIEURGY, 9-ttofyia, a name which the ancients gave Theurgy, 
to that facred part of magic which we lometimes call white 
magic, or the nubile arl. 

The word is for med from 0m, “ God,” and “ work;” 
q.d. tire art of doing divine things, or things which God 
alone can do ; or the power of working extraordinary and 
fupernatural tlrings, by invoking the names of God, faints, 
angels, &c. Accordingly thofe who have written of ma¬ 
gic in general, divide it into three parts: the firft whereof 
is called theurgy, as operating by divine or celeftial means ; 
the fecond, natural magic, performed by the powers of na¬ 
ture ; and the third, comprehending necromarry, forccry, 
and witchcraft or magic, performed by the afliftance of de¬ 
mons or departed men. See Magic. 

THIBET. See Tibet. 

TPI 1 GH, in anatomy. See Anatomy, n° 58. 

THINKING, a general name for any aft or operation 
of the mind. See Metaphysics. 

THIRLAGE. See Law, n° clxx. 12—18. • 

THIRST, an uneafy fenfation arifing from a deficiency 
of the faliva to moiften the inward parts of the mouth. 

Hence arifes a ftrong defirc for drink ; and third is a fymp- 
tom generally attending fevers of all kinds. Thirft is belt 
allayed by acids ; water kept a while in the mouth, then, 
fpit out, and repeated as required ; a bit of bread chewed 
with a little water, which latter may be gradually fwallow- 
ed ; if theperfon is very hot, brandy is the beftfor holding 
in the mouth, but fhould be fpit out again : except in fe¬ 
vers, large draughts of cold water are hurtful. 

Prcfervation againjl Hunger and Thirst. See Hun¬ 
ger. 

THISTLE, a well known weed in corn-fields. In 
Britain there are eight fpecies of thirties according to the 
vulgar arrangement; the caiduus lanceolatus or fpear-thiftle, 
the nutans or mufk-thiftle, the palultris or marfh-thiftle, 
the marianus or milk-thiftle, acanthoides or welted-thiftle, 
crifpus or curled-thiftle, onopordum acanthium or cot¬ 
ton thiftle, ferratula arvenfis or corn-thiftle. All theJe, ex¬ 
cept the laft, are annual or biennial, and therefore may 
be eafily deftroyed by cutting them down before their 
feed ripens; but the ferratula arvenfis is perennial, con. 
tinues in the eaith increafing and throwing up new Ihoots 
every year. Mr Curtis aicertained the annual increafe of 
its root, by planting in a garden a piece of the root two 
inches long and about the thicknefs of a goofe’s quill, and a 
fmall head of leaves. By the 2d of November the root 
had extended itfelf eight feet, and when dug and wafhed it 
weighed four pounds. 

As to the ufes of the thiftle, they are not well known. 

The corn-thiftle is eaten by the afs, and formerly was pull¬ 
ed with great care by the farmers in fome parts of Scotland 
as food f>r their hories. For a botanical defeription of the 
different kinds of thiftle, fee Carduus, Cactus, Dipsaus, 
Onopordum, Serratula, Sonchus. 

Order of the Thistle, or of St Andrew, a military order 
of knighthood in Scotland, the rife and inftitution of which 
is varioufly related by different authors. Lefley, bilhop of 
Rofs reports, that the night before the battle between 
Athelftan king of Northumberland, and Hungus king of 
the Pifts, a bright crofs, in form of that whereon St 
Andrew (the tutelar faint of Scotland) fuffered martyrdom, 
appeared to Hungus; who having gained the vidtory, ever 
after bore the figure of that crofs on his banners. Others 
affert, that Achaius king of Scotland firft inftituted this 
order, after having made the famous league offenfive and 
detenfive with Charlemagne king of France. But although 
the thiftle had been acknowledged as the fymbol of the 
kingdom of Scotland from the reign of Achaius, yet 
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France. Others place the foundation ot it as low :>.s tin 
year 1500. 

The chief and principal enfign is a gold collar compofed 
of thistles and fprigs of rue interlinked with amulets of 
gold, having pendent thereto the image of St Andrew 
with his crofs, and the motto, Nemo me impune laces- 
set. “ No body Ihall provoke me with impunity.” 

The ordinary or. common enfign worn by the knights is 
a ftar of four filver points, and over them a green circle, 
bordered and lettered with gold, containing the faid 
motto, and in the centre is a thiftle ; all which is em- 
'broidered on their left bread, and worn with the collar, 
with a green riband over the left Ihoulder, and brought 
under the right arm ; pendent thereto, is the image of 
St Andrew, with his crofs, in a purple robe, within an oval 
, of gold enamelled vert, with the former motto ; but fome- 
times they wear, encircled in the fame manner, a thiftle 
crowned. 

About the time of the Reformation, this order was 
dropped, till James II. of Great Britain refumed it, by crea- 
ting eight knights. The Revolution unfettled it again ; 
and it lay negleded, till queen Anne, in 1703, reftored it 
to the primitive defign, of twelve knights of St Andrew. 

THLAPSI, bastard-cress, or mithridate-mu/lard, in 
botany : A genus of plants belonging to the clafs of te- 
tradynamia, and order of filkulofa; and in the natural fyftem 
ranging under the 39th order, Siliquofa. The pod is emar- 
ginated, obcordate, and polyfpermous; thq valves are boat- 
fhaped and marginato-carinated. There are 12 fpecies; of 
which fix only are natives of Britain, the arvenfe , hirtuny , 
eampejlre , montamim, perfoliatum, and burfa pajloris. 

1. The arvtnfe, treacle-muftard or penny-crefs, has orbi- 
culate pods, and leaves oblong, fmooth, and fcalloped. It 
fmeils like garlic, and has a white flower. 2. The hirtum, 
or perennial mithridate muftard, has roundilh hairy pods; 
the cauline leaves are fagittate and villous. 3. The cam- 
.pefire, or mithridate-muftard, has roundifh pods, fagittate 
leaves, dentated and hairy. 4. Montanum, or mountain mi¬ 
thridate muftard, has obcordate pods, fmooth leaves ; the 
radical leaves femewhat fleftiy, obovate and entire ; the cau¬ 
line embracing the ftalk, and the corolla being larger than 
the calyx. 5. Th t perfoliatum, or perfoliate.treacle-muftard, 
has obcordate pods; the cauline leaves are fmooth and fub- 
dentate ; the petals of the length of the calyx, and the 
ftalk branchy. 6. The burfa pajioris, or fhepherd’s purfe, 
has obcordate pods ; the radical leaves are pinnatifid. 

The feeds of fome of thefe fpecies have an acrid biting 
tafte, approaching to that of the common muftard; with 
which they agree nearly in their pharmaceutic properties. 
They are rarely made ufe of any otherwife than as ingre¬ 
dients in the compofitions whofe names they bear ; though 
fome recommend them in different diforders, preferably to 
the common muftard. 

THOLOUSE. See Toulouse. 

THO MfE A NS, Thomists. See Christians of St 
'Thomas. 

THOMAS Aquinas. See Aquinas. 

St Thomas’s Day , a feftival of the Chriftian church, Ob¬ 
served on December 21. in commemoration of St Thomas 
the ap.oftle. 

St Thomas of Canterbury’s. Day, a feftival of the Ro- 
miih church, obferved on December 29. in memory of Tho- 


or, as the Romanifts 
Henry II. 

Thomas the Reymour, 


who was murdered, 
n the reign of king 
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Thomas of Erceldon, was born at Erceldon, a village near 
Melrofe in Tweedale, in what year is uncertain; but he 
was an old man wheif Edward I. was carrying on war in 
Scotland. 

The chafadter of Lermont as a prophet, and which was 
common to him with Linus, Orpheus, and other early poets 
in many countries, arofe, if we may believe Mackyiyiein his 
Lives of Scottifh Writers, from his having conferences with 
Eliza, a nun and prophetefs at Haddington. Lermont put 
her predidlions into verfe, and thus came in for his fhare of 
the prophetic fpirit. Npne of thefe ancient prophecies now 
remain; but the following, which pretends to be one of 
them, is given from a manufeript of the time of Edward I. 
or II. The countefsof Dunbar is the lady famous for the Poets, 
defence of her caftle againft the Englilb. Her proper title 
was Countefs of March; but it was common in thefe times 
to ftyle a nobleman from his chief refidence. Thus Gilbert 
Strongbow, earl of Pembroke, is called Earl of Striguil, 
from his refidence at. Striguil caftle, near Chepftow, Mon- 
mouthfhire, &c. 

La Counter's de Donlar demands a Thomas de EJfedourie, 
quant h guere d’Efcoce prendreit fyn. Eyl i’a repoundy, et dyt. 

When man as mad a kyug of a capped mon. 

When mon is levere other mons thyng than his owen. 

When londe thouys foreft, and foreft ys felde. 

When hares kendles othe herfton. 

When Wytand Wille werres togedere. 

When mon makes ftables of kyrkes; and fteles callletf 
with ftyes. 

When Rokefbourh nys no burgh; ant market is at For- 
wyleye. 

When the aide is gan, and the newe is come that doue 
noht. 

When Bambourne ys donged with dede men. 

When men ledes men in ropes to buyen ant to fellen. 

When a quarter of whaty whetc is chaunged for a colt 
of ten markes. 

When prude prikes, ant pees is leyd in prifoun. 

When a Scot ne may hym hude afe.hare in forme, that 
the Englifli ne fhal hym fynde. 

When ryht ant wrong aftente the togedere. 

When laddes weddeth lovedies. 

When Scottes flen fo fafte, that for faute of fhip, hy 
drouneth bemfelve. 

When fhal this be ? 

Nouther in thine tyme, ne in myne. 

Ah comen, ant gone, 

Withinne twenty wynter ant on. 

In faft, the prophecies of Lermont appear to have been 
merely traditional; nay, it feems doubtful if he ever pre¬ 
tended to fuch folly, notwithftanding Mackenyie’s ftory of 
Eliza. The reverence of the people for a learned and re- 
fpedfable charadter feems to have been the foie foundation 
of Thomas’s claim to prophecy. But, in the 16th cen¬ 
tury, prophecies were made, and aferibed to him, as well 
as others given to Bede, Merlin, &c. (a). They were 
printed at Edinburgh, 1615, reprinted 1680, and 1742. 

THOMISM. See Aquinas. 

THOMSON 


(a) Sibilla and Banifter Anglicus are mentioned in the time of Edward IV. (MSS Cot. Dorn. A. IX.) A long 
Latin prophecy of Bridlington is there given. Waldbave and Eltraioe feem alfo Englilh prophets. In the whole coB 
ledlior, therefore, Thomas is the only Seottifh one. 
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THOMSON (Jarrles), an excellent Britifh poet, the fon 
of a Scotch divine, was born in the fhire of Roxburgh in 
1700, and was educated in the univerfity of Edinburgh 
with a view to the miniftry. But his genius inclining him 
to the ftudy of poetry, which he focn found would be in¬ 
compatible with that of theology, or atleaft might prevent 
his being provided lor in that way in his own country, he 
relinquithed his views of engaging in the facred function, 
and repaired to London in confequence of fome encourage¬ 
ment which he had received from a lady of quality there, a 
friend of his mother. 

The reception he met with wherever he was introduced, 
emboldened him to rifle the publication of his excellent 
poem on Winter.—This piece was publilhed in 1726 ; and 
from the univtrfal applaufe it met with, Mr Thomfon’s 
acquaintance was courted by people of the firft tafte and 
fafliion. But the chief advantage which it procured him 
was the acquaintance of Dr Rundle, afterwards bifhop of 
Derry, who introduced him to the late lord Chancellor Tal¬ 
bot ; and fome years after, when the eldeft fon of that no¬ 
bleman was to make his toar on the continent, Mr Thomfon 
was chofen as a proper companion for him. The expecta¬ 
tions which his Winter had raifed, were fully fatisfied by the 
fucceffive publications of the other feafons ; of Summer, in 
the year 1727 ; of Spring, in the following year ; and of 
Autumn, in a quarto edition of his works, in 1730. Be- 
fide the Seafons, and his tragedy of Sophonifba, written and 
aCted with applaufe in the year 1729, he had, in 1727, 
publilhed his poem to the memory of Sir Ifaac Newton, 
with an account of his chief difcoveries; in which he was 
alfilted by his friend Mr Gray, a gentleman well verfed in 
the Newtonian philofophy. That fame year the refentment 
of our merchants, for the interruption of their trade by the 
Spaniards in America, running very high, Mr Thomfon 
zealouily took part in it, and wrote his Britannia, to roufe 
tile nation to revenge. 

With the Honourable Charles Talbot, our author vifited 
molt of the courts in Europe, and returned with his views 
greatly enlarged ; r.ot only of exterior nature and the works 
of art, but of human life and manners, and of the confti- 
tution and policy of the feveral Hates, their connections, 
and their religious intlitutions. flow particular and judi¬ 
cious his obfervations were, we fee in his poem on Liberty, 
began foon after his return to England. We fee at the 
fame time to what a high pitch his care of his country was 
raifed, by the comparifcns he had all along been making 
of our happy government with thofe of other nations. To 
infpire his fellow-fubjeCts with the like fentiments, and fhow 
them by what means the precious ireedom we enjoy may be 
prelerved, and how it may be abufed or loft, he employed 
two years in compofing that noble work, upon which he 
valued himfelf more than upon all his other writings. On 
his return to England with Mr Talbot (who foon after 
died), the chancellor made him his fecretary of briefs ; a 
place of little attendance, fuiting his retired indolent way of 
life, and equal to all his wants. From this office he was 
removed, when death, not long after, deprived him of his 
noble patron. He then found himfelf reduced to aftate of 
precarious dependence. In this fituation, having created 
fome few debts, and his creditors finding that he had no 
longer any certain lupport, became inexorable ; and ima¬ 
gined by confinement to force that from his friends, which 
his modefty would not permit him to afk. One of thefe 
occalions furnilhed Quin, the celebrated aclor, with an op¬ 
portunity of di I play mg the natural goodnefs of his heart, 
ar.d the diliilterenedneis of his friendlhip. Hearing that 
Thomfon was confined in a fpunging houfe for a debt of 
about 701. he repaired to the place; and, having inquired 


for him, was introduced to the bard. Thomfon was a good Thcmton. 
deal difcoucerted at feeing Quin, as he had always taken 
pains to conceal his wants ; and the more fo, as Quin told 
him he was come to fup with him. His anxiety upon this 
head was however removed, upon Quin’s informing him, 
that, as he luppofed it would have been inconvenient tot 
have had the fupper dreffed in the place they were in, he 
had ordered it from an adjacent tavern ; and, as a prelude,' 
half a dozen of claret was introduced. Supper being over, 
and the bottle circulating pretty brifkly, Quin faid, “ It is 
time now we fliould balance accounts.” This aftonifhed 
Thomfon, who imagined he had fome demand upon him ; 
but Quin perceiving it, continued, “ Mr. Thomfon, the 
pleafui c I have had in perufing your works I cannot eftimate 
at lefs than a hundred pounds, and I infill upon now acquit¬ 
ting the debt.” On Dying this, he put down a note of that 
value, and took his leave, without waiting for a reply. 

The profits arifing from his works were not inconfidera- 
ble ; his tragedy of Agamemnon, ailed in 1738, yielded 
a good fum. But his chief dependence was upon the 
prince of Wales, who fettled on him ahandfome allowance, 
and honoured him with many marks of particular favour. 
Notwithftanding this, however, lie was refufed a licence for 
his tragedy of Edward and Eleanora, which he had pre¬ 
pared for the ftage in the year 1736, for fome political rea¬ 
sons. Mr Thomfon’s next performance was the Mafqne of 
Alfred, written in the year 1740 jointly with Mr Mallet, 
by the command of the prince of Wales, for the entertain¬ 
ment of his royal highnefs’s court at Clifden, his fummer 
refidence. 

Mr Thomfon’s poem, entitled the Caftle of Indolence, 
was his laft work publilhed by himfelf; his tragedy of Co- 
riolanus being only prepared for the theatre, when a fatal 
accident robbed the world of one of the beft of men and 
beft of poets. He would commonly walk the diftance be¬ 
tween London and Richmond (where he lived) with any 
acquaintance that offered, with whom he might chat and 
reft himfelf, or perhaps dine by the way. One fummer 
evening being alone in his walk from town to Hammerfmith, 
he had over-heated himfelf, and in that condition impru¬ 
dently took a boat to carry him to Kew ; apprehending no 
bad confequence from the chill air on the river, which his 
walk to his houfe, towards the upper end of Kew-lane, had 
always hitherto prevented. But now the cold had fo feized 
him, that the next Jay he was in a high fever. This, 
however, by the ufe of proper medicines, was removed, 
fo that he was thought out of danger ; till the fine weather 
having tempted him to expofe himfelf once more to the even¬ 
ing dews, his fever returned with violence, and with fuch 
fymptoms as left no hopes of a cure. His death happened 
on the 27th of Auguft 1748. 

Mr Thomfon had improved his tafte upon the fineft ori¬ 
ginals, ancient and modern. The autumn was his favourite 
jftalbn for poetical compofition, and the deep filence of the 
night he commonly chofe for his ftudies. The amufement 
of his leifure hours were civil and natural hiftory, voyages, 
and the beft relations of travellers. Though he performed 
on no inftrument, he was paftlonately fond of mufic, and 
would fometimes liften a full hour at his window to the 
nightingales in Richmond gardens ; nor was his tafte lefs 
exquifite in the arts of painting, fculpture, and architec¬ 
ture. As for the more diftinguifhing qualities of his mind 
and heart, they beft appear in his writings. There his de¬ 
votion to the Supreme Being, his love of mankind, of his 
country, and friends, fliine out in every page ; his tender- 
nefs of heart was lb unbounded, that it took in even the 
brute creation. It is not known, that through his whole 
iile he ever gave any perfon a moment’s pain, either by his 
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"non ion writings cr otherwise. Ha took no port in the political 
II fquabbles of his time, and was therefore refpefted and left 
-- C -. n «. undiiturbed by both fides. Thefe amiable virtues did not 
fail of their due reward ; the applaufe of the public attended 
ail his produdtions, and his friends loved him with an en- 
tiuiiiaftic ardour. 

“ As a writer (fays Dr Johnfon), he is intitled to one 
praife of the higheft kind; his mode of thinking, and of 
exprefting his thoughts, is original. His blank verfe is no 
more the blank verfe of Milton, or of any other poet, than 
the rhymes of Pryor are the rhymes of Cowley. His num¬ 
bers, his paufes, his diriion, are of his own growth, with¬ 
out tranfcription, without imitation. He thinks in a pe- 
Johnfon's cu l' ar tra > [ >, and he thinks always as a man of genius j he 
Lives of the looks round on Nature and on life with the eye which Na- 
Poets. ture bellows only on a poet; the eye that diftinguilhcs, in 
every thing reprefented to its view, whatever there is on 
which imagination can delight to be detained, and with a 
mind that at once comprehends the vaft, and attends to the 
minute. The reader of the Seafons wonders that he never 
law before what Thomfon fhews him, and that he never yet 
has felt what Thomfon imprefles.” 

His tellamentary executors were the lord Lyttleton, whofe 
care of our poet’s fortune and fame ceafed not with his life ; 
and Mr Mitchell, a gentleman equally noted for the truth and 
conftancy of his private friendlhip, and for his addrefs and 
fpirit as a public minifler. By their united interefts, the or¬ 
phan play of Coiiolanus was brought on the Ilage to the bed 
advantage ; from the profits of which, and the fale of ma- 
nufcripts and other effedts, a bandfome fum was remitted 
to his filters. His remains were depofited in the church 
of Richmond, under a plain done, without any infcription. 
A handfome monument was eredted to him in Wedminder 
abbey in the year 1762, the charge of which was defrayed 
by the profits arifingfrom a fplendid edition of all his works 
in 410 ; Mr Millar the bookfeller, who had purchafed all 
Mr Thomfon’s copies, giving up his property on this grate- 
iul occafion. A monument has alfo been eredted to him 
at the place of his birth. 

THOR, the elded and braved of the fons of Odin and 
Frea, was, after his parents, the greatedgod of the Saxons 
Henry’s and Danes while they continued heathens. They believed, 
Hiftory of that Thor reigned over all the aerial regions, which com- 
Great Bri- poled his immenfe palace, confiding of 540 halls ; that he 
-tarn, vol. ii. launched the thunder, pointed the lightning, and diredted 
jiart 4. the meteors, winds, and dorms. To him they addrefled 
their prayers for favourable wjnds, refrelhing rains, and 
fruitful feafons; and to him the fifth day of the week, 
which fifil bears his name, was confecrated. 

THORAX. See Anatomy. 

■White or Haw THORN. See Crataegus. 

Thorn, a town of Poland, in Regal Prulfia, and in the 
palatinate of Culm. It was formerly a Hanfeatic town, and 
liii) enjoys great privileges ; is large and well fortified; but 
part oi the fortifications, and a great number of houfes, were 
ru ; ned by the Swedes in 1703. It is feated on the Vidula, 
and contains 10,000 inhabitants. E. Long. 18. 42. N. 
Lat. 53. 6. 

THORNBACIv, in ichthyology. See Raia. 

THORNHILL (Sir James), an eminent Englifh paint¬ 
er, was born in Dorletlhire in 1676, of an ancient family ; 
but was conftrained to apply to fome profeflion by the dif- 
XMionary trefles of his father, who had been reduced to the neceflity 
ei Painters. t,f felling his family ellate. His inclination diredled him to 
the art of painting ; and on his arrival at London he applied 
to his uncle, the famous Dr Sydenham, who enabled him to 
proceed in the ftudy of the art under the diredtion of a 
painter who was not very eminent. However, the genius 


of Thornhill made ample amends for the infufficiencyof his Thorough 
inftrudtor, and by an happy application of his talents he H 
made fo great a progrefs, that he gradually rofe to the 
higheft reputation. 

His genius was well adapted to hiftorical and allegorical 
compoiitions; he pofiefted a fertile and fine invention ; and 
he Iketched his thoughts with great eafe, freedom, and fpi- 
rit. He excelled alfo equally in portrait, perfpedtive, and 
architedlure; Ihewed an excellent tafte for defign, and had a 
free and firm pencil, Had he been fo fortunate as to have 
ftudied at Rome and Venice, to acquire greater corrednefs * 
at the one, and a more exad knowledge of the perfedion 
of colouring at the other, no artift among the modems 
might perhaps have been his fuperior. Neverthelefs, he 
was fo eminent in many parts of his profeflion, that he muft 
for ever be ranked among the beft painters of his time ; and 
his performances in the dome of St Paul’s church at Lon¬ 
don, in the hofpital at Greenwich, and at Hampton court, 
are fuch public proofs of his merit as will convey his name 
to pofterity with great honour. 

This painter lived in general efteem ; he enriched himiblf 
by the excellence of his works ; was appointed ftate-painter 
to Queen Anne, from whom he received the honour of 
knighthood ; had the Angular fatisfadion to repurchafe his 
family eftate ; and was fo much diftinguilhed as to be eled- 
ed one of the members of parliament. He died in 1732. 

THOROUGH-wax, in botany. See B UPLEURUM- 

THOTH, or Theut, (called by the Phoenicians Taaut, 
by the Greeks Hermes, and by the Romans Mercury J, 
was a Phoenician of very fuperior talents, and one of the 
civilizers of mankind. He was prime minifter to Ofiris, 
whom, after his deatlj, he deified ; and he was himfelf dei¬ 
fied by his countrymen the Egyptians, for the benefits that 
he had rendered to the human race. See Mercury, My¬ 
thology, ii° 34, and Polytheism, n° 18. 

THOUGHT, a general name for all the ideas confe- 
quent on the operations of the mind, and even on the ope¬ 
rations themfelves. See Metaphysics. 

Thought, in compofition. See Oratory, Part I. and II. 

THOUINIA, in botany; a genus of plants belonging 
to the clafs of diandria, and order of mottogynia. The co-. 
rolla is quadripetalous; the calyx quadripartite, and the an- 
therae feflile. There is only one fpecies difcovered, the nu¬ 
tans. 

THRACE, a country very frequently mentioned by the 
Greek and Latin writers, deriving its name, according to 
Jofephus, from Tiras one of the fons of Japhet. It was 
bounded on the north by mount Haemus ; on the fouth, by 
the iEgean Sea; on the weft, by Macedon and the river 
Strymon; and 011 the eaft, by the Euxine Sea, the Helle- 
fpont, and the Propontis.—The Thracian Cherfonefus is a 
peninfula inclofed on the fouth by the iEgean Sea, on the 
weft by the gulf of Melas, and on the eaft by the Helle- 
fpont; being joined on the north to the continent by a neck 
of land about 37 furlongs broad. The inland parts of 
Thrace are very cold and barren, the fnow lying on the 
mountains the greateft part of the year; but the maritime 
provinces are produdtive of all forts of grain and neceflaries 
for life ; and withal fo pleafant that Mela compares them 
to the raoft fruitful and agreeable countries of Alia. 

The ancient Thracians were deemed a brave and warlike 
nation, but of a cruel and lavage temper; being, accord¬ 
ing to the Greek writers, ftrangers to all humanity and 
good nature. It was to the Thracians, however, that the 
Greeks were chiefly indebted for the polite arts that flourifhed 
among them ; for Orphaeus, Linus, Mufaeus, Thamyris, and 
Eumolpus, all Thracians, were the firft, as Euftathius in¬ 
forms us, who charmed the inhabitants of Greece with their 
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TJirafting. eloquence and melody, and perfuaded them to exchange 
'■“*their ffercenefe for a fociable life and peaceful manners; nay, 
great part of Greece was anciently peopled by Thracians, 
Tereus, a Thracian, governed at Daulis in Phocis, where 
the tragical ftory of Philomela and Progne was afted. 
From fiience a body of Thracians palled over to Euboea, 
and polfeffed therafelves of that ifland. Of the fame nation 
were the Aones, Tembices, and Hyanthians, who made 
tbemfelves mailers of Boeotia ; and great part of Attica it- 
felf was inhabited by Thracians, under the command of the 
celebrated Eumolpus. It is not therefore without the ut- 
moft ingratitude and injuftice that the Greeks ftyle them 
Barbarians, fince to them chiefly they were indebted both 
for the peopling and polifhing of their country. 

Thrace was anciently divided into a number of petty 
Rates, which were firft fubdued by Philip of Macedon. On 
the decline of the Macedonian empire, the country fell un¬ 
der the power of the Romans, It continued under fubjec- 
tion to them till the irruption of the Turks, in whole hands 
it Hill remains. - 

THRASHING, in agriculture,- the operation by which 
corn is feparated from the ftraw. This operation is per¬ 
formed in a variety of ways, fometimes by the feet of ani¬ 
mals, fometimes by a flail, and fometimes by a machine. 

The moll ancient method of feparating the corn from the 
ftraw was by the hoofs of cattle or horfes. This was prac- 
tifed by the Ifraelites, as we find from the books of Mofes ; 
•Pliny, It was alfo common among the Greeks and Romans*, 

-xviii. 30. Flails and thralhing machines were alfo not uncommon 

Virgil, among thefe nations f. The flail which was ufed by the 
xTcoUi R° mans > ca H e d baculus, fujiis, or periled, was probably no- 
ar^Tibull' more than a cudgel or pole. The thralhing machine, 
i. 5. ax. which was called tribula or tribulum, and fometimes traha, 

■\ Ifaiafi was a kind of fledge made of boards joined together, and 

xviii. ay. loaded with ftone or iron. Horfes were yoked to this ma- 
Homer, II. c h; ne> an( j a naan was feated upon it to drive them over the 
**’fheaves of corn. 

Different methods are employed in different countries for 
feparating the corn from the ftalk. In the greateft part of 
France the flail is ufed; but in the fouthern diftridts it is 
generally performed by the feet of animals : animals are alfo 
ufed for the fame purpofe in Spain, in Italy, in the Morea, in 
the Canaries, in China, and in the vicinity of Canton, where 
the flail is alfo fometimes ufed. It appears that in hot cli¬ 
mates the grains do not adhere fo firmly to the ftalk as in 
cold countries, and therefore may be more eafily feparated. 
This will explain the reafon why animals are fo frequently 
employed in hot countries for treading out the corn ; vybere- 
as in cold climates we know they are leldom tried, and have 
no reafon tq fuppo'fe that they would anfwer the purpofe. In 
the Ifle of France in Africa; rice and wheat are thralhed 
with poles, and maize with flicks ; for it has not been pof- 
fible to teach the negroes the ufe of the flail. 

The animals ufed for treading out corn are, oxen, cows, 
horfes, mules, and even afies when the quantity Is not great. 
The operation is performed in this manner : The fheaves, af¬ 
ter being opened, are fpread in fuch a manner that the ears 
of the corn are laid as much uppermoft as poflible, and a man 
Handing in the centre, holds the halters of the cattle, which 
are made to trot round as in a manege ; whilft other men 
with forks fhake the ftraw up from time to time, and the 
■cattle are trotted over it again and again till they have beat¬ 
en out all the grain. This method is expeditious enough ; 
but befides bruiting a confiderable quantity of corn,it requires 
a great many cattle, and injures the legs of the horfes and 
mules, which are preferred before cows and oxen for this 
work. 

The flail is undoubtedly a much better inftrument for 
Veu XVIII. Fart II. ' 
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thralhing corn than the feet of animals, for it feparates the Thrafliin^.- 
grain from the ftraw and hufks both more ef£ediually and 
more expeditioufly; yet it is liable to many objed^pns. It is 
a very laborious employment, too fevere indeedMWen for a 
ftrong man; and as it is ufually the intereft of the thrather 
rather to thrafh much than to thrafti clean, a good deal of 
corn will generally be left upon the ftraw. It is thereiore 
an object of great importance in hutbandry to procure a pro¬ 
per machine for feparating the corn from the ftraw. 

The firft thrathing machine attempted in modern timer, 
of which we have received any account, was invented in E- 
dinburgh by Mr Michael Menzies about the year 1732. 

It confided of a number of inftruments like flails, fixed in 
a moveable beam, and inclined to it at an angle of ten de¬ 
grees. On each fide of the beam in which the flails were 
fixed, floors or benches were placed forfpreading the (heaves 
on. The flails were moved backwards and forwards upon 
the benches by means of a crank fixed on the end of an axle, 
which made about 30 revolutions in a minute. 

The fecond thralhing machine was invented by Mr Mi¬ 
chael Stirling, a. farmer in the parifli of Dunblane, Perlh- 
fliire. Of this difeovery we have received a very accurate 
and authentic account from his fon, the Reverend Mr Ro¬ 
bert Stirling, minifter of Crieff. 

It is an old proverb, that neceflity is the mother of inven¬ 
tion. This was verified on the prefent occafion. Befides 
his ordinary domeftic fervants, Mr M. Stirling had occafion 
fometimes to hire an additional number to thrafh out his 
grain, and;frequently found it difficult to procure fo many 
as he needed- This naturally led him to reflect whether 
the operation of thralhing could not eafily be performed by 
machinery. Accordingly, fo early as the year 1753, under 
the pretence of joining in the amufements of his children, he 
formed in miniature a water mill, in which two iron fprings, 
made to rile and fall alternately, reprefented the motion of 
two flails, by which a few (talks of corn ptft under them 
might be fpeedily thralhed. This plan he executed on a 
fcale fufficiently large within two years after, making the 
fprings about ten feet long, each of which had one end firmly 
ferewed into a folid plank, and the other terminated in a 
round batoon of folid iron, two feet long and above an inch 
in diameter. Under thele the fheaves were conveyed gradual¬ 
ly forward in a narrow channel or trough, by palling between 
two indented horizontal cylinders, fimilar to thofe now ufed 
in moll of the thralhing mills in that part of the country, 
and called feeders. In this manner the thralhing was exe¬ 
cuted completely, and with confiderable rapidity ; but as the 
operation was performed on a low floor, and no method con¬ 
trived for carrying off the ftraw, the accumulation of it pro- 
ducedfuch confufion, and the removal of it was attended with 
fuch danger, that this fcheme was very foon entirely aban¬ 
doned. The mortification arifing from difappointment, and 
efpecially the feoffs of his neighbours, for what was univer- 
fally accounted an abfurd and ridiculous attempt, ferved on¬ 
ly to ftimulate the exertions of the inventor to accomplilh 
his defigns on another plan. 

Laying afide therefore the iron fprings with the feeders, 
and all the apparatus adapted to them, he retained only an 
outer or waterwheel, with an inner or cogwheel moving on 
the fame axle; to this inner wheel, which had48 teeth or 
cogs, he applied a vertical trundle or pinion, with feven 
notches, the axle of which paffed through a floor above the 
wheel, and having its upper pivot fecured in a beam fix 
feet above that floor. At the diftance of three feet three 
inches above the floor two ftraight pieces of fquared wood, 
each four feet long, paffed through the axle of the trundle 
at right angles, forming four arms, to be moved round ho¬ 
rizontally. To the extremities of thefe arms were fixed 
3 S four 
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four iron plates, each 20 inches long, and eight broad 
at the end next the arms, but tapering towards a- point 
at the other end. This large horizontal fly, conftituting 
four thraih'ers, was inclofed within a wooden cylindri¬ 
cal box three and an half feet high and eight in diameter. 
On the top of the box was an opening or port (two or three 
ports were made at firft, but one was found fufficient) eight 
inches wide, and extending from the circumference a foot 
and an half towards its centre, through which the corn 
flieaves defcended, being firft opened and laid one by one 
on a board with two ledges gently declining towards the 
port; on which board they were moderately preffed down 
with a boy’s hand, to prevent them from being too haftily 
drawn in by the repeated ftrokes of the thrafhers. Within the 
box was an inclined plane, along which the draw and grain 
fell down “into a wide wire riddle two feet fquare, placed 
immediately under a hole of nearly the fame fize. The 
riddle received a jerk at every revolution of the fpindle from 
a knob placed on the fide of it, and was inftantly thruft back¬ 
ward by a fmall fpring prefling it in the oppofite direction. 
The fhort ftraw, with the grain and chaff which paffed 
through the wide riddle, fell immediately into an oblong 
ftrait riddle, which hung with one end raifed and the- other 
depreffed, and was moved by a contrivance equally Ample 
as the other 5 and having no ledge at the lower end, the 
long chaff which could not pafs through the riddle dropped 
from thence to the ground ; while the grain and moft of 
the chaff falling through the riddle into a pair of common 
barn-fanners that flood under it on the ground floor, the 
ftrong grain, the weak, and the chaff, were all feparated 
with great exa< 5 tnefs. The fanners were moved by a rope 
or band running circuitoufly in a lhallow niche cut on the 
circumference of the cog-wheel. The ftraw collected gra¬ 
dually in the bottom of the box over the wide riddle, and 
through an opening two and an half feet wide, and as much 
in height, lelt in that fide of the box neareft the brink of 
the Upper floor, was drawn down to the ground with a 
rake by the perfon or perfons employed to form it into 
fheaves or rolls. 

Such was the tliralliing mill invented by Mr Michael Stir¬ 
ling, which, after various alterations and improvements, 
he completed in the form now defcribed, A. D. 1758. By 
experiment it was found that four bolls of oats, Linlithgow 
meafure, could be tbrafhed by it in 25 minutes. From that 
period he never ufed a common flail in thrafhing, except for 
humbling or bearding barley. In every other kind of grain 
he performed the whole operation of thrafhing with the mill; 
and continued always to ufe it till 1772, when he retired 
from hufinefs, and his thrafhing mill became the property 
,of his fecond fon, who continues to ufe it with equal advan¬ 
tage and fatisfaftion. Several machines were conftrudted 
on the fame plan, particularly one near Stirling, under Mr 
Stirling’s direction, for MrMoirof Leckie, in 1765, which, 
we underftand has been ufed ever fincc, and gives complete 
fatisfaction to the proprietor. There was another erefted 
in 1778 by Mr Thomas Keir (in the parifh of Muthil and 
county of Perth), who has contrived a method of bearding 
barley with it: and by the addition of a fmall fpindle with 
fhort arms contiguous to the front of the box, and moved by a 
band common to it and the great fpindle to which it is pa¬ 
rallel, the ftraw is (haken and whirled out of the box to the 
ground. That this machine did not come immediately into 
•general ufe, was owing partly to thefmallnefs of the farms 
in that part of the country, whofe crops could eafily be 
thrafh'.d by the few hands neceflarily retained on them An¬ 
other purpofes; and chiefly to an apprehenfion that the 
maclhne could only be moved by water; an apprehenfion 
wbkh expei ience proves to be entirely groandieft. The 


machine however, was ingenious, and did great credit to 
the worthy inventor, and certainly deferved a better fate 
than it was deftined to undergo. 

A third threfhing mill was invented in 1772, by two per¬ 
fons nearly about the' fame time, and upon the fame prin¬ 
ciples. The inventors were, Mr Alderton who lived near 
Alnwick, and Mr Smart at Wark in Northumberland. The 
operation was performed by rubbing. The {heaves were 
carried round between an indented drum of about- fix feet 
diameter, and a number of indented rollers arranged round 
the circumference of the drum, and attached to it by means 
of fprings; fo that while the drum revolved, the fluted 
rollers rubbed the corn off from the ftraw by rubbing againft 
the fiutings of the drum. But as a confiderable quantity of 
the grain was bruifed in pafling between the rollers, the 
machine was foon laid afide. 

In 1776 an attempt was made by Mr Andrew Meikle, 
an ingenious millwright in the parifti of Tyningham, Eaft. 
Lothian, to conftruA a new machine upon the principles 
which had been adopted by Mr. Menzies already mentioned. 
This confided in making joints in the flails, which Mr 
Menzies had formed without any. But this machine, after 
much labour and expence, was foon laid afide, on account 
of the difficulty of keeping it in repair, and the fmall quan¬ 
tity of work performed, which did not exceed one boll or 
fix Winchefter bufhels of barley per hour. 

Some time after this, Mr Francis ICinloch, then junior of 
Gilmerton, having vifited the machine invented in Nor- 
thumberland, attempted an improvement upon it. He in¬ 
clofed the drum in a fluted cover ; and inftead of making the 
drum itfelf fluted, he fixed upon the outfide of it four fluted 
pieces of wood, which by means of fprings could be raifed a 
little above the circumference of the drum, fo as to prefs 
againft the fluted covering, and thus rub off the ears of com 
as the {heaves pafied round between the drum and the fluted 
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covering. But not finding this machine to anfwer his expec¬ 
tation (for it bruifed the grain in the fame manner as the 
Northumberland machine did), he fent it to Mr Meikje, 
that he might, if poffible, reftify its errors. 

Mr. Meikle, who had long direfted his thoughts to this 
fubject, applied himfelf with much ardour and perfeverance 
to the improvement and correftion of this machine; and af¬ 
ter {pending a good deal of time upon it, found it was con- 
ftnnfted upon principles fo erroneous, that to improve it was 
impradficable. 


At length, however, Mr Meikle’s own genius invented a 
model, different in principle from the machines which had 
already been conftrufled. This model was made in the year 
1785 > and in the following year the firft thraftiing machine 
on the fame principles was eredted in the neighbourhood of 
Alloa, in the county of Stirling, by Mr George Meikle the 
fon of the inventor. This machine anfwered completely 
the wifties of Mr Stein, the gentleman for whom it was 
erefted, who gave the moft ample teftimony of his fatisfac- 
tion both to the inventor and to the public. The fame o'f 
this difcovery foon fpread over the whole country, and a 
great many farmers immediately applied to Mr Meikle, de¬ 
firing to have thraftiing mills ereffed on their farms. The 
difcovery, it appeared, would be profitable, and it was rea- 
fonable that the inventor fhould enjoy the profits of his in¬ 
vention. Fie accordingly applied for a patent; which, 
after confiderable expence, arifing from the oppofition of 
fome perfons, who claimed a {hare in the difcovery, was 
granted. Thefe machines are now becoming very common 
in many parts of Scotland, and are increafing very conflder- 
ably in number every year over all the united kingdom. 

We will now endeavour to defcribe this machine in its 
moft improved date; which is fo Ample, that with the affift- 

ance 
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Thrnflilng. ance of*-a plate, exhibiting the plan of elevation, n° I. the 
ground plan, n° 2. and the 3d (howing its effential parts in 
Plate a diftinct manner, -we hope it will be ealily nnderftood 
-DVIII, a [j our readers who have not had an opportunity 
of feeing it. The power employed for turning that part 
of the machine which feparates the corn from the draw 
is produced by four wheels (when moved by horfes), the 
teeth of which move in one another and turn the drum, on 
which four fcutchers are fixed. The fheaves are introduced 
between two fluted rollers, which hold them firm, and draw 
them in gradually, while the fcutchers ftrike off the grain 
from the firaw as it pafles through. This will fuffice tor a 
general idea of this machine. We will now be more parti¬ 
cular. 

The large fpur-wheel A, n° 1. and 2. which has 276 cogs, 
is horizontal, and moves the pinion B, which has 14 teeth. 
The pinion B moves the crown-wheel C, which has 84 teeth ; 
the wheel C moves a fecond pinion D, which has 16 teeth ; 
and the pinion D moves the drum HULL- Bhe drum is a 
hollow cylinder three feet and an half diameter, and placed 
horizontally ; on the outfide of which the fcutchers are fix¬ 
ed by ftrong fcrew bolts. The fcutchers confift of four 
pieces of wood, faced on one fide with a thin plate of iron, 
placed at an equal diftance from each other, and at right 
angles to the axis of the drum. 

The fheaves are fpread on an inclined board F, n° 3. from 
which they are introduced between two fluted rollers GG 
made of caft iron, about three inches and an half in diame¬ 
ter, and making abqut 35 revolutions in a minute. As 
thefe rollers are only about three quarters of an inch difiant 
from the fcutchers or leaves of the drum HULL, they 
ferve to hold the fheaves faft, while the fcutchers a, b, c, d , 
moving with prodigious velocity, feparate the grain com¬ 
pletely from the ftraw, and at the: fame time throw out both 
grain and ftraw upon the concave rack M, lying horizon¬ 
tally with fiender parallel ribs, fo that the corn pafles through 
them into a hopper N placed below. From the hopper it 
pafles through a harp or riddle O into a pair of fanners P, 
from which, in the mod improved machines, it comes out 
clean and fit for the market. The ftraw, after being thrown 
by the fcutchers a, b, c, d, into the rack, is removed from 
■it by a rake QJIST into a place contiguous V. The rake 
confifts of four thin pieces of wood or leaves; on the end 
of each of thefe leaves is ranged a row of teeth e, f, g, h, five 
inches long. The rake moves in a circular manner in the 
concave rack, while the teeth catch hold of the ftraw, and 
throw it out of the rack. Thefe are all the effential parts 
t>£ the machine ; the reft may be eafily underftood by the re¬ 
ferences to the Plate. W is the horfe-courfe, n° 1, which is 
27 feet diameter. X is the pillar for fupporting the beams 
on which the axle of the fpur-wheel is fixed. YYY are 
three fpindles for moving the two fluted rollers, the rake, 
and fanners. To the defcription now given we have only 
to add, that the drum has a covering of wood Z at a fmall 
diftance above it, for the purpofe of keeping the fheaves 
cl of e to the fcutchers. 

The advantages of this machine are many. As the drum 
makes 300 revolutions in a minute, the four fcutchers to¬ 
gether make 1200 ftrokes in the fame fpace of time. From 
inch power and velocity, it is evident that much workmuft 
tie performed. When the horfes go at the rate of two and 


Thread. 


one-third miles per hour, from three to fix bolls will be Thrafhing 
thrafhed ; but as the quantity thrafhed will be lefs when the 
ftraw is long than when it is fiiort, we (hall take the ave¬ 
rage at four bolls. One gentleman, whofe veracity and ac- 
curacy we can depend on, affures us, that his mill thrafhed 
63 bolls,in a day; by which, we fuppofe, he meant 10 hours. 

To prove the fuperior advantage of this machine to the com¬ 
mon. method of thrafhing with flails, a gentleman ordered 
two equal quantities of oats to be thrafhed by Lhe mill and 
by flails. When the corn was cleaned and meafured, he ob¬ 
tained T V more from the fheaves thrafhed by the mill than 
from thofe thrafhed by the flail. We are alto informed 
by another gentleman who has ftudied this machine with 
much attention, and calculated its advantages with care, 
that, independently of having the corn much cleaner fepa- 
rated from the ftraw than is ufually done by flails, there is 
a faving of 30 or 40 per cent, in the expence of thrafhing. 

The number of perfons requifite far attending the mill 
when working is fix : One perfon drives the horfes; a fe¬ 
cond hands the fheaves to a third, who unties them, while 
a fourth fpreads them on the inclined boards and preffes 
them gently between the rollers; a fifth perfon is neceffary 
to riddle the corn as it falls from the fanners, and a fixth to 


remove the ftraw (a). 

This machine can be moved equally well by water, wind, 
or horfes. Mr Meikle has made fuch improvements on the 
wind-mill as to render it much more manageable and conve¬ 
nient than formerly; and we are informed many wind-mills 
are now erecting in different parts of the country. As to 
the comparative expence of thefe different machines, the 
ere&ion of the horfe machine is leaft ; but then the expence 
of employing horfes muft be taken into cotifideration. One 
of this kind may be erected for L.70. A water-mill will 
coft L. 1 o more on account of the expence of the water¬ 
wheel. A wind-mill will coft from L.200 to L.300 
Sterling. 

THRAVE of Cork, an expreflion denoting 24 fheaves, 
or four fhocks of fix fheaves to the ftiock ; though in fome 
countries they only reckon 12 fheaves to the thrave. 

THRASYBULUS, a renowned Athenian general and 
patriot, the deliverer of his country from the yoke of the 
30 tyrants, lived about 294 B. C*. * See Attl* 

THRASYMENUS lacus (anc. geog.), a lake of Etru- ca > nC> r 99 
ria, near Perufia, and not far from the Tiber, fatal to the —1 7 4 ‘ 
Romans in the Punic war. Now II Lago de Perugia on the 
Ecclefiaftical State. 

THREAD, a fmall line made up of a number of fine 
fibres of any vegetable or animal fubflance, fuch as flax, 
cotton, or filk; from which it takes its name of linen, cot¬ 
ton, or filk thread. 

Dyeing Thread Black. Linen and cotton thread may 
be dyed of a durable and deep black by folution of iron in 
four beer, in which the linen is to be fieeped for fome time, 
and afterwards boiled in madder.- See the article Dyeing, 
n° 87. 

Thread may be eafily bleached by the oxygenated muria¬ 
tic acid difcovered by Mr Scheele. This acid whitens 
cloth remarkably well, but it is ftillmore advantageous for 
bleaching thread. »M. Welter 'has formed at Lifle, with 
two partners, an eftablifhment for bleaching thread with 
great fuccefs, and he has already begun fome others. He 

3 S 2 has. 


{a) We add, on the authority of an experienced farmer, that of the fix perfons neceffary to attend the thrafliing ma- 
'chine, only two can in juftice be charged to the account of the machine; namely, the perfon who manages the horfes, 
and the one who feeds the machine : For in the ufual mode of thrafhing by the flail, it requires the fame number of per* 
fons as the thrafhing machine does to clear an equal quantity of corn from the chaff in the fame time. 
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.Threaten- has found that ro or 12 leys and as many immerfions are 
ln |> required for fome forts of thread ; and that the thread may 
Thuanus. Surrounded with the liquor, it is neceffary to place it, 
quite loofely, in a balket, which permits the liquor to 
penetrate to all its furfaces: when the liquor is much 
weakened, it is dill fit to be ufed for the bleaching of 
cotton. 

Thofe who wifli more information upon the powerful ef- 
fedts of the oxygenated muiiatic acid in bleaching, as well 
as on the cheapeft method of preparing it, may confult a 
Paper written by M. Bertholet, and publiffied in the An- 
nales de Chimie, a tranflation of which is given in the Re- 
pert, of Arts, \o\. i. 

THREATENING letters. Knowingly to fend any 
letter without a name, or with a fictitious name, demanding 
money, or.any other valuable thing, or threatening (with¬ 
out any demand) to kill or fire the houfe of any perfon, is 
made felony without benefit of clergy. And fending let¬ 
ters, threatening to accufe any perfon of a crime punifhable 
with death, tranfportation, pillory, or other infamous pu- 
niftiment, with a view to extort from him. any money or. 
other valuable chattels, is punifhable by (latute 30 Geo. II. 
c. 24. at the difcretion of the court, with fine, imprifon- 
ment, pillory, whipping, or tranfportation for feven years. 

, THRESHING. See Thrashing. ' 

THRIFT, in botany. See Statice. 

THRINAX, small Jamaica fan-palm, in botany; 
a genus of plants belonging to the natural clafs of palme, 
and order of Jlalellifol'ue. The calyx is fexdentate ; there 
is no corolla ; there are fix (lamina; the ftigma is emargi- 
nate, and the berry monofpermous. This plant was brought 
from Jamaica to Kew garden by Dr William Wright. ’ 

THRIPS, a genus of infedts belonging to the order of 
bemiplera. The roftrum is obfcure, or fo fmall as to be 
* fcarce perceptible. The antenna: are filiform, and as long 
as the thorax. The body is (lender, and of equal thicknefs. 
ip its whole length. The abdomen is reflexible, or bent up¬ 
wards. The four wings are extended, incumbent upon the 
back of the infedt, narrow in proportion to their length, 
smd crofs one another at fome diftance from their bafe. 
The tarfi of the feet are compofed of only two articulations. 

There are eleven fpecies mentioned by Gm el in ; of which 
three are natives of Britain; the phyfapus, juneperina, and 
fafciata. 

THROAT,, the anterior part of an animal, between the 
head and the fhoulders. 

THROAT-wort. See Campanula. 

THRONE, a royal feat or chair of date, enriched with 
ornaments of architedlure and fculpture, raifed on one or 
more Heps, and covered with a kind of canopy. Such are 
the thrones in the rooms of audience of kings and other fo- 
vereigns. 

THROSTLE, in ornithology. : See Turdus. 

THRUSH, in ornithology. See Turdus. 

Thrush, or Aphtha. See Medicine, n° 233. 

THRYALLIS, in botany : a genus of plants belonging 
to the clafs of decandria , and order of monogynia; and in 
the natural fyflem ranging under the 38th order, Tricocca. 
The calyx is quinquepartite; there are-five petals, and the 
capfule is tricoccous, There is only one fpecies known, the 
brajtlunfu. 

THUANUS (Jacobus Auguftus), youngeft fon of the 
prefident de Thou, was famous for the depth and erudition 
of his works. He was born in 1553 ; and having finifijed 
his ftudies and travels, was made prefident a-Mottier, and 
took polfellion thereof in 1595. He was employed in fe- 
veral important offices of (late, and in reforming the uni- 


verfity of Paris; which he difcharged with fo much pru- Thucydi- 
dence, that he was efteemed the Calb of his age, and the 
ornament of France. He wrote the hi (lory of his own time 
in Latin, from the year 1543 to 1608, in 138 books; a 
work, both for fubjedt and ilyfe'; worthy of the ancients. 

He alfo left memoirs of his own life, befides poems ; and , 
died at Paris, 1617.. 

THUCYDIDES, a celebrated Greek hiftorian, was 
born at Athens 471 B. C. He was the fon of Olor.us, and 
grandfon of Miltiades, who is thought to have been defcend- 
ed from Mjltiades the famous Athenian general, and to have 
married the king of Thrace’s daughter. He was educated 
in a manner fuitable to his quality, that is, in the ftudy 
of philofophy and eloquence. His matter in the former 
was Anaxagoras, in the latter Antiphon ; one, hybisde- 
fcription in the eighth book of his Hiftory, for power of 
fpeech almoft a miracle, and feared by the people on that 
account. Suidas and Photius relate, that when Herodotus 
recited his hiftory in public, a faffiion in ufe then and many 
ages after, Thucydides felt fo great a (ling of emulation, 
that it drew tears from him ; infomuch that Herodotus 
himfelf took notice of it, and congratulated his father on 
having a fon who (howed fo wonderful an affedtion to the 
Mufes. Herodotus was then 29 years of age, Thucydides 
about 16. 

When the Peloponnefian war began to break out, Thu¬ 
cydides conjedtured truly, that, it would prove a fubject 
worthy of his labour; and it no fooner commenced than he 
began to keep a journal. This explains the reafon why he 
has attended more to chronological order than to unity of 
defign. During the fame war he was commiffioned by his 
countrymen to relieve Amphipolis ; but the quick march qf 
Brafidas the Lacedaemonian general defeated his operations; 
and Thucydides, unfuccefsful in his expedition, was ba- 
niftied from Athens. This happened in the eighth year of 
this celebrated war ; and in the place of his baniftiment the 
general began to write an impartial hiftory of the impor- Letnpriere’* 
tant events which had happened during his adminiftration, Didtionary. 
and which dill continued to agitate the feveral dates of 
Greece. This famous hiftory is continued only to the 21ft 
year of the war, and the remaining part of the time till the- 
demolkion of the walls of Athens was deferibed by the pen 
of TKeopompus and Xenophon. Thucydides wrote in the 
Attic dialed, as being poffeffed of mod vigour, purity, ele¬ 
gance, and energy. He fpaied neither time nor money to 
procure authentic materials ; and the Athenians, as well as 
their enemies, furnifhed him with many valuable communi¬ 
cations, which contributed to throw great light on the diffe¬ 
rent tranfadlions of the war. His hiftory has been divided 
into eight books; the laft of which is imperfed, and fup- 
pofed to have been written by his daughter. 

The hiftorian of Halicarnaffus 1 has often been compared 
with the fon of Olorus, but each has his peculiar excellence- 
Sweetnefs of ftyle, grace and elegance of expreffion, may 
be called the charaderiftics of the former; while Thucydides 
(land? unequalled for the fire of his deferiptions, the concife- 
nefs, and at the fame time the ftrong and energetic ^manner 
ot his narratives. His relations are authentic, as he himfelf 
was interefted in the events he.mentions ; his impartiality is. 
undubitable, as he nowhere betrays the lead refentment 
againft his .countrymen, and the fadious partizans of Cleon, 
who had banilhed him from'Athens! The hiftory of Thu¬ 
cydides was fo admired by Demofthenes, that he tranferibed 
it eight different times, and read it with fuch attention, that 
he could almoft repeat it by heart. Thucydides died at 
Athens, where he had been recalled from his exile about 41 r, 
years before Chrift. 

Tha 
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The bed edition of Thucydides is that of Oxford, pub- and bilocular. There is only one ipecies known, the capett- 
lifhed in 16965 folio, and that ofDuker, publilhed at Am- fts. 

fterdam in 1731, folio. • THUNDER, the noife occafioned by the explofion of 

THUJA, the arbor vit^e, in botany : A genus of plants a flafh of lightning* echoed back from the inequalities 011 the 
belonging to the clafs ot monodelphia , and order of monacia ; furface of the earth, in like manner as the noife of a cannon 
and in the natural fyftem ranging under the 51ft. order, Co- is echoed, and in particular circumftances forms a rolling 
nifere. There are tour fpecies known ; the orientalis, oc- lengthened found. 

cidentalis, apylla, and dolabrata ; of which the two firft are Although thunder, properly fpeaking, is only a mere 
molt remarkable. found, capable of producing very little effedt, j et the 

The occidentalis, or common arbor vitas, grows naturally word is generally fuppofed to include the phenomena of 
in Canada, Siberia, and other northern countries. Infome lightning alfo ; and eledbrified clouds are by univerfal con- 
of the Englifh gardens a few of thefe tie?s are to be met fent call thunder-clouds, and the ‘explofions of many flalhes 
with of a large fize: it has a ftrong woody trunk, which of lightning proceeding from them are generally called thun- 
rifes to the height of 40 feet or more. The bark, while der-Jlorms . Though the phenomena of lightning, therefore, 
young, is fmooth, and qf a dark brown colour; but as the have been at a great length explained and accounted for un¬ 
trees advance, the bark becomes cracked, and lefs fmooth. der the articles Electricity and Lightning, and though 
The branches are produced irregularly on every fide, fland- the immediate caufe of eledtrical explofi ns irorn clouds is 
ing- almoft horizontal, and the young {lender {hoots fre- explained under the article Rain ; yet the ultimate caufe 
quently hang downward, thinly garnilhed with leaves; fo remains dill to be fhown, and properly belongs to the prc- 
that when the trees are grown large they make but an in- fent article. 

different appearance. ' The young branches are flat, and • It is univerfally allowed, that the variation of the elec- 
their fmall leaves lie imbricated over each other like the tricity in different parts of the atmofphere is the caufe of 

fcales of a filh ; the flowers are produced from the fide of thunder. Under the article Electricity, it has been 

the young branches pretty near to the foot-ftalk; the male fhown why lightning explodes after the thunder-clouds are 
flowers grow in oblong catkins, and between thefe the fe- charged. Under the article Lightning, it is fhown why 

male flowers are collected in form ’ of cones. When the that meteor puts on the various forms in which we fee it, 

former have fhed their farina, theyfoon after drop off; but why it fometimes ftrikes houfes or animals, and fomctimes 
the female flowers are fucceeded by oblong cones, having not, &c.; and under the article Rain, why the atmofphere 
obtufe fmooth fcales, containing one or two oblong feeds, infome cafes parts with the vapours which at other times it 
The leaves of this tree have a rank oily fcent when bruifed. fo obftinately- retains. It remains therefore only to men- 
2. Th zorlentalls, or China arbor vitas, grows naturally in tion the theory by which fome philofophers explain the 
the northern parts of China, where it rifts to a ccnfiderable reafon why rains are fometimes attended with thunder, 
height; but this has not been long enough in Europe to and fometimes not; which, to thofe who attentively peruft . 
have any trees of large fize. The feeds of this fort were the articles above-mentioned, may be dene in few words, 
firft fent to Paris by fome of the miflionaries; and there are In this part of Great Britain, and for a confiderable way 
fome of the trees growing in the gardens of the curious along the eaftern coaft, although thunder may happen at 
there, which are more than 20 feet high. The branches any time of the year, yet the month of July is that in which 
of this fort grow clofer together, are much better it may almoft certainly be expedted. Its duration is of 
adorned with leaves, which are of a brighter green colour, very uncertain continuance ; fometimes only a few peals will 
fo make a much better appearance than the other, and be- be heard at any particular place during the whole feafon ; 
ing very hardy, it is efteemed preferable to mod of the ever- at other times the ftorm will return at the interval of three, 
green trees with fmall leaves, for ornament in gardens. The or four days for a month, fix weeks, or even longer: 
branches of this tree crofs each other at right angles: the not that we have violent thunder in this country dircdtly 
leaves are flat; but the fingle divifions of the. leaves are flen- vertical in any one place fo frequently in any year, but in 
der, and the fcales are fmaller and lie clofer over each other many feafons it will be perceptible that thunder-clouds are 
than tliofe of the firft fort. The cones are alfo much larger, formed in the neighbourhood even at thefe fhort intervals, 
and of a beautiful grey colour ; their fcales end in acute re- Hence it appears, that during this particular period there 
flexed points. xnuft be fome natural caufe operating for the production of 

Thefe trees are propagated by feeds, layers, or cut- this phenomenon, which does not take place at other times, 
tings. This cannot'be the mere heat of the weather, for we have 

THULE, or Thyl«, (anc. geog.), an ifland in the often a long tra<ft of hot weather without any thunder ; and 
mod northern parts of the German Ocean. Its fituation befides, though not common, thunder is fometimes heard in 
was never accurately afeertained by the ancients, hence its the winter alfo. As therefore the heat of the weather is 
prefent name is unknown by modern hiftorians. Some fup- common to the whole fummer, whether there be thunder or 
pofe that it is the ifland now called Iceland, or part of not, we muft look for the caufts of it in thofe phenomena, 
Greenland, and others that it was Foula. See Foula. whatever they are, which are peculiar to the months of 
THUMB, in anatomy, one of the extremities of the July, Auguft, and the beginning of September. Now it 
hand. ’ is generally obferved, in the tradl of country of which we 

THVMB-Cap, an ifland in the South Sea, lies about feven now fpeak, that from the month of April an eaft or fouth- 
leagues north-weft of Lagoon-iiland; it is a low, woody eaft wind generally takes place, and continues with little in- 
ifland, of a circular form, and not much above a mile in terruption till towards the end of June, At that time, 
compafs. There was no appearance of inhabitants; the fometimes fooner and fometimes later, a wellerly wind takes 
land was covered with verdure of many hues. place ; but as the caufts producing the eaft wind are notre- 

THUMMIM. See Urim. moved, the latter oppofes the weft wind with its whole force. 

THUNBERGIA, in botany ; a genus of plants be- At the place of meeting, there is naturally a moft vehement 

longing to the clafs of didynamia, and order of angiofpetmia. preffure of the atmofphere, and fridtion of its parts ^gainft 

The calyx is double; the exterior one is diphyllous, and the one another ; a calm enfues, and the vapours brought by 
interior one multipartite. The capfule is globofe, beaked, both winds begin to colledt and form darjt clouds, which 


can 
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Thunder, can have little motion either way, becanfe they are preffed 
almoft equally on all Tides. For the mod part, however, 
the weft wind prevails, and what little motion the clouds 
have is towards the eaft: whence the common remark in 
this country, that “thunder-clouds move againft the wind.” 
But this is by no means univerfally true : for if the weft 
wind happens to be excited by any temporary caufe before. 
- its natural period when it fliould take place, the eaft wind 
will very frequently get the better of it ; and the clouds, 
even although thunder is produced, will move weftward. 
Yet in cither cafe the motion is fo How, that the mod fuper- 
ficial obfervers cannot help taking notice of a confiderable 
refiftance in the atmofphere. 

That when two ftreams of air are thus driven againft each 
other, the fpace where they meet muft become highly elec¬ 
trified, is as plain as that an eleftric globe muft be excited 
when friction is applied. It is true, as the fubftances here 
to be excited are both eledlrics per fe, it may be objedted, 
that no electricity could be produced ; for we cannot excite 
■one eledtric by rubbing it with another. Yet it is obferved, 
that glafs- may be eledtrified by blowing ftrong.ly upon it, 
or by the explofion of cannon; and even when glafs is 
ftrongly preffed upon glafs, both pieces become eledtrified 
as foon as they are feparated. When glafs is rubbed upon 
glafs, no attraction nor repulfion can be perceived, nor is 
any fign of electricity obferved on bodies brought near to 
it ; yet a very bright eledtric light always appears on the 
glafles, and a phofphoreal fmell is felt ; which fhows, that 
though the eledtricity does not fly out through the air in the 
tifual way, yet the fluid within the glafs is agitated ; and 
there is little reafon to doubt that any conducting body in- 
clofed within the fubftsmee of the glafs would be eledtrified 
alfo. The vapours therefore, which are the conducting fub¬ 
ftances in the atmofphere, become immediately eledtrified in 
confequence of the preflure above-mentioned, and all the 
phenomena deferibed undet the various articles already re¬ 
ferred to take place. 

In like manner, by the ftruggle of two other winds as 
well as thofe of the eaft and weft, may a thunder-ftorm be 
produced ; but it is always neceffary that the refiftance of 
the air to the motion of the clouds fhould be very great, 
and nearly equal all round. For if the vapour fhould get 
off to a fide, no thunder would take place ; the electricity 
would then be carried off as faft as it was collected, and 
rain would only be the confequence, by reafon of the elec¬ 
trified vapours parting with their latent heat, as is explain¬ 
ed under the article Rain. In fadt, we very often obferve, 
that in the time of rain the clouds evidently move acrofs 
the wind, and the nearer their motion is to a diredt opposi¬ 
tion, the heavier will the rain be; while, on the other hand, 
if they move brifkly before the wind, let the direction be 
what it will, the atmofphere foon clears up. 

That rattling in the noife of thunder which makes it feem 
as if it paffed thro’ arches, or were varioufly broken, is pro¬ 
bably owing to the found being excited among clouds hang¬ 
ing over-one another, and the agitated air paffing irregular- 
ly^between them. The exploficn, if high in the air, and 
remote from us, will do nomifehief; but when near, it may 
deftroy trees, animals, &c. This proximity or fmall diftance 
may be eftimated nearly by the interval of time between 
feeing the fialh of lightning and hearing-the report of the 
thunder, eftimating the diftance after the rate of 114Z feet 
per fecond of time, or three two-third feconds to the 
mile. Dr Wallis obferves, that commonly the difference 
between the two is about feven feconds, which, at the rate 
above-mentioned, gives the diftance almoft two miles. But 
fometimes it comes in a fecond or two, which argues the 
explofion very near us, and even among us. And in fuch 
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cafes, the Do< 5 :or allures us, he has fometimes foretold the Thunder* 
mifehiefs that happened. holt 

The noife of thunder and the flame of lightning are ea- *j*jJyj oe4 
fily made by art. If a mixture of oil or fpirit of vitriol be \***~v" 
made with water, and fome filings of fteel added to it, there 
will immediately arife a thick fmoke or vapour out of the 
mouth of the veffel; and if a lighted candle be applied to 
this, it will take fire, and the flame will immediately defeend 
into the veffel, which will be burft to pieces with a noife like 
that of a cannon. 

This is fo far analogous to thunder and lightning, that a 
great explofion and fire are occafioned by it; but in this they 
differ, that this matter when once fired is deftroyefl, and can 
give no more explofions ; whereas, m the heavens, one clap 
of thunder ufually follows another,-.and there is a continued 
fucceffion of them for a long time. Mr Homberg explain¬ 
ed this by the lightnefs of the air above us in companion of 
that near, which therefore would not fuffer all the matter 
fo kindled to be diffipated at once, but keeps it for feveral 
returns. 

Refpedting thephenomena of thunder; we have many ob-' 
fervations to communicate ; fome of which, we flatter our- 
felves, are new, and all of them valuable; but our bounds 
oblige us, though with great reludtance, to pafe them 
over. 

THUNDERBOLT. When lightning adts with ex¬ 
traordinary violence, and breaks or lhatters any thing, it is 
called a thunderbolt, which the vulgar, to fit it for fuch ef- 
fedts, fuppofe to be a hard body, and even a ftone. But 
that we need not have recourfe to a hardfolid body to ac¬ 
count for the effedts commonly attributed to the thunder¬ 
bolt, will be evident to any one who confiders thofe of the 
pul vis fulminans and of gunpowder; but more efpecially 
the aftonifliing powers of eledtricity, when only colledted 
and employed by human art, and much more when directed 
and exercifed in the comfe of nature. 

When we conftder the known effedts of eleftrical explo¬ 
fions, and thofe produced by lightning, we ftiall be at no 
lofs to account for the extraordinary operations vulgarly 
aferibed to thunderbolts. As ftones and bricks ftruck by 
lightning are often found in a vitrified ftate, we may rea- 
fonably ftvppofe, with Beccaria, that fome ftones in the 
earth having been ftruck in this manner, gave occafion to 
the-vulgar opinion of the thunderbolt. 

TnvNDiR - Houfe . See Electricity, p. 474. 

THURINGIA, a divifion of the circle of Upper Saxo¬ 
ny in Germany. It is a fruitful tradt, abounding in corn, 
efpecially wheat; in black cattle, flieep, and horfes. It is 
about 73 miles in length, and' as much in breadth. It 
contains 47 towns, 14 boroughs, betwixt 700 and 800 vil¬ 
lages, 300 noble eftates, 7 fuperintendencies, and 5 under-- 
confiftories. Thuringia, the country of the ancient Thu- 
ringi, or Catti, a branch of the Vandals, mentioned by Ta- 
citus, was formerly a kingdom, afterwards a county, then a 
landgravate, and was governed by its own princes for many 
ages, till 1x24, when it devolved to the marquis of Mifnia, 
and, with that country, afterwards to the duke of Saxony, 

But the modern Thuringia is only a part o^the ancient, 
nay, but a part of the ancient South Thuringia, which com¬ 
prehends befides, a large fhare of the modern Franconia, 

Heffe, &c. On the extinction of the male line of the an¬ 
cient landgraves in 1247, it came to the margraves of Meif- 
fen, anceftors to the prefent eledtoral family. The eledtor 
has no voice in the diet, on account of his fhare in the hnd- 
gravate or circle of Thuringia. Erfurt is the capital. 

THURLOE (John), an Englifti ftatefman under Oli¬ 
ver "Grom well, was born at Abots Roding in Effex in 1616, 
of which panfli his father was redtar, and was-educated to 
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the ftudy of the law. In 1648 he was made receiver or 
clerk of the curficor fines; and though his attachments were 
entirely on the fide of the parliament, he declares himfelf 
totally unconcerned in all counfels relative to the death of 
the king: however, on that event, and on the eftabliffiment 
of the commonwealth, he was diverted from profecuting his 
employments in the law by engaging'in public bufinefs. 
When Cromwell affirmed the protedorfhip, he became fe- 
cretary of ftate; in 1655, he had the care and charge both 
of foreign and inland poftage committed to him by the 
protestor; and was afterward fworn one of his privy-coun- 
.cil, according to “ The humble petition and advice.” He 
was continued in the fame capacities under Richard Crom¬ 
well, and until meafures were taken for the Reiteration; 
when he made an offer of his fervices to that end, which, 
however, were not accepted. May 15th 1660, he was com¬ 
mitted to the cuftody of the ferjeant at arms on a charge of 
high treaibn; but being foon releafed, he retired to Great 
Milton in Oxfordihire : and though he was afterward often 
iolicited by Charles -II. to engage in the adminiftration of 
public bulineis, he thought proper to decline the offers. He 
died in 1668 : and was a man of an amiable private charac¬ 
ter, who in the highelt of his power exercifed all poffible 
moderation towards perfons of every party. The moll au¬ 
thentic tellimony of his abilities is that vaft collection of 
ftate-papers, feven volumes folio, now in the hands of the 
public ; which place the affairs of Great Britain, and of 
Europe in general, during that remarkable period, in the 
clearelt light. 

THURSDAY, the fifth day of the Chriftian week, but 
the iixth of that of the Jews. 

THUS, Frankincense, a folid brittle refin, brought to 
us in little globes or maff'es, of a brownilh oryellowilh co¬ 
lour on the outlide, internally whitifh or variegated with 
■whitifii fpecks. It is fuppofed to be the produce of the 
pine that yields the common turpentine, and to concrete 
upon the iurface of the teiebinthinate juice foon after it has 
-Sltued from the tree. See Incense. 

THUYA. See Thuja. 

: THYMUS, Thyme, in botany: A genus of plants be¬ 
longing to the clafs of didynamia, and order of gymnofpermia ; 
and in the natural fyftem ranging under the 421! order, Ver- 
iictlla/a. The calyx is bilabiate, and its throat doled with 
loft hairs. There are 11 fpecies ; of which two only are 
natives oi Britain, the ferpyllum and aclnas. 

1. The Jerpyllum, or mother of thyme, has pale red flowers 
growing on round heads, terminal; the flalks are procum¬ 
bent, and the leaves plane, obtufe, and ciliated at the bafe. 
2. The actnas, or wild balil, has flowers growing in whirls 
on iingle footitalks; the ftalks are eredt and branched ; the 
leaves acute and ferrated, The thymus vulgaris , or garden 
thyme, is a native of France, Spain, and Italy.—The at¬ 
tachment of bees to this and other aromatic plants is well 
known. In the experiments made at Upfal, flieep and goats 
weie obferved to eat it, and fwine to refufe it. 

Thymus, in anatomy. See Anatomy, n° 114, 

THYRSUS, in antiquity, the fceptre which the poets 
put into the hand of Bacchus, and wherewith they lurnifhed 
the menades in their Bacchanalia. 

. Thyrsus, in botany, a mode of flowering refembling 
the cone of a pine. It is, fays Linnseus, a panicle con¬ 
tracted into an oval or egg-lhaped iorm. The lower ioot- 
ftalks, which are longer, extend horizontally, whilft the 
upper ones are Ihorter and mount vertically. Lilac and 
buyer-bur furnilh examples, 

TIARA, an ornament or habit wherewith the ancient 
Perfians covered their heads; and with which the Arme¬ 
nians and kings of Pontus are reprefented on medals; thefe 
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laft, becaufe they were defcended from the Perfians. La¬ 
tin authors call it indifferently tiara and cidaris. Strabo 
fays, the tiara was in form of a tower ; and the fcholiaft on 
Ariftophanes’s comedy, a^o/w, aCt 1. fcene 2. affirms, that 
it was adorned with peacock’s feathers. 

Tiara is alfo the name of the pope’s triple crown. The 
tiara and keys are the badges of the papal dignity ; the 
tiara oi his civil rank; and the keys of his jurii'diClion : for 
as foon as die pope is dead, his arms are reprefented with 
the tiara alone, without the keys. The ancient tiara was 
a round high cap. John XXIII. firft encompaffed it with 
a crown. Boniface VIII. added afecond crown ; and Be¬ 
nedict XII. a third- 

TIARELLA, in botany: A genus of plants belonging 
to the clafs of decandria, and order of digynia ; and in the 
natural fyftem ranging under the 13th order, Succulentie. 
The calyx is quinquepartite ; the corolla pentapetalous, and 
inferted into the calyx ; the petals are entire; the capfule 
is unilocular and bivalve, the one valve being lefs than the 
other. There are two fpecies, the cordifolia and trifoliata. 

TIBER, a great river of Italy, which runs through the 
pope’s territories, palling by Perugia and Orvietto; and 
having vifited Rome, falls into theTufcanfea at Oftia, fif¬ 
teen miles below that city. 

TIBET, called by the Tartars Barantola, Bootan, or 
Tangoot, and by the Chinefe Tfang , is fituated between 26° 
and 39 0 north latitude; and’according to Abbe Grofier, 
is reckoned to be 640 leagues from eafi to weft, and 650 
from north to fouth. It is bounded on the north by the 
country of the Mongols and the defert of Kobi; on the 
eaft by China; on the weft by Hindoftan, and on the fouth 
by the fame country and the kingdom of Ava. In the 
valleys lying between the lower mountains are many tribes 
of Indian people; and a difpjite happening between the 
heirs of one of the rajahs or petty princes, one party called 
to their afliftance the Boutaners, and the other the Britifh,. 
The latter prevailed ; and the fame of Britifh valour being 
carried to the court of Tibet, the Teeffioo-Lama, who ruled 
the ftate under the Delai-Lama, at that time in his mino¬ 
rity, fent a deputation to Bengal, defiring peace for the 
prince who had been engaged in war with the Britifh. This 
was readily granted by the governor; and Mr Bogle was 
fent ambafi'ador to the court of Tibet, where he refided 
feveral months; and after an ablence of a year and a quar¬ 
ter, returned to Calcutta. The account of this gentleman’s 
expedition hath not been published by himfelf; but from 
Mr Stewart’s letter to Sir John Pringle, publifhed in the 
Philoiophical Tranfacfions, vol. 67.' we learn the following 
particulars, collected from his papers. 

“ Mr Bogle divides the territories of the Delai-Lama 
into two different parts. That which lies immediately con¬ 
tiguous to Bengal, and which is called by the inhabitants 
Doopo , he diftinguiflies by the name of Bootan ; and the 
other, which. extends to the northward as far as the fron- 
tiers of Tartary, called by the natives Pu, he ftyles Tibet, 
Bootan is ruled by the Dah Terriab, or Deb Rajah. It 
is a country of fteep and inacceffible mountains, whole fum- 
mits are crowned with eternal fnow ; they are interfedled 
with deep valleys, through which pour nnmberlefs torrents 
that increafe in their couri'e, and at laft, gaining the plains, 
lofe themfelves in the great rivers of Bengal. Thele moun¬ 
tains are covered down their fides with forefts of flately 
trees of various forts; fome (fucli as pines, &c.) which are 
known in Europe ; others, luch as are peculiar to the coun¬ 
try and climate. The valleys and fides of the hills which 
admit of cultivation are not unfruitful, but produce crops 
of wheat, barley, and rice. The inhabitants are a flout 
and warlike people, of a copper complexion, in fixe rather 

above 
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above the middle European ftature, hafty and quarrelfome of the Volga to Correa on the fea of Japan, the moil Tibet, 
in their temper, and addiiled to the ufe of fpirituous liquors ; extenfive religious dominion, perhaps, on the face of the 
but honed in their dealings robbery by violence being al- globe. See Lama. 

mod unknown among them. The chief city is Taffey Sed- “ It is an old notion, that the religion of Tibet is a cor- 
dein fituated on the Patchoo. Tibet begins properly from rupted Chriftianity : and even Father Difederii, a Jefnit 
the top of the. great ridge of the Caucafus, and extends (but not of the Chinefe million) who vifited the country 
from thence in breadth to the confines of Great Tartary, about the beginning of this century, thinks he can refolve 
and perhaps to fome of the dominions of the Ruffian em- a'll their myfteries into ours ; and aflerts, with a truly myfti- 
pire. The woods, which every where cover the mountains cal penetration, that they have certainly a good notion of 
in Boutan, are here totally unknown ; and, except a few the Trinity, fince in their addrefs to the Deity, they fay 
draggling trees near the villages, nothing of the fort to be as often konc'tok-oik in the plural as konciok in the fingular, 
l’een. The climate is extremely fevere,and rude. At Cham- and with their rofaries pronounce thefe words, om, ha, hum , 
nanning, where he wintered, although it be in latitude 31° The truth is, that the religion of Tibet, from whatever 
39', only 8° to the northward of Calcutta, he often found fource it fprung, is pure and fimple in its fource, conveying 
the thermometer in his room at 29 0 by Fahrenheit’s fcale; very exalted notions of the Deity, with no contemptible 
and in. the middle of April the (landing waters were all fyftem of morality: but in its progrefs it has been greatly 
frozen, and heavy (bowers of fnow perpetually fell. This, altered and corrupted by the inventions of worldly men ; 
no doubt, mud be owing to the great elevation of the a fate we can hardly regret in a fyftem of error, fince we 
country, and to the vaft frozen fpace over which the north know that that of truth has been fubjeft to the fame. Po- 
wind blows uninterruptedly from the pole, through the lygamy, at lead in the fenfe we commonly receive the word, 
vaft deferts of Siberia and Tartary, till it is (lopped by this is not in practice among them ; but it exifts in a manner 
formidable wall. ftill more repugnant to European ideas; for there is a plu- 

“ The Tibetians are of a fmaller fize than their fouthern rality of hufbands, which is firmly eftablifhed and highly re¬ 
neighbours, and of a lefs robuft make. Their complexions fpedted there. In a country where the means of fubfifting 
are alfo fairer, and many of them have even a ruddinefs in a family are not eafily found, it feems not impolitic to al- 
their countenances unknown in the other climates of the lowafet of brothers to agree in raifing one, which is to be 
eaft. Thofe whom Mr Bogle faw at Calcutta appeared to maintained by their joint efforts. In fhort, it is ufual in 
have quite the Tartar face. They are of a mild and cheer- Tibet for the brothers in the family to have a wife in com- 
ful temper ; the higher ranks are polite and entertaining in mon, and they generally live in great harmony and comfort 
converlation, in which they never mix either drained com- with her ; not but fometimes little diffenfions will arife (as 
plimentsor flattery. The common people, both in Bootan may happen in families conftituted upon different principles), 
and Tibet, are clothed in coarfe woollen (luffs of their own an inftance of which Mr Bogle mentions in the cafe of a 
manufaflure, lined with fuch (kins as they can procure; but modeft and virtuous lady, the wife of half a dozen of the 
the better orders of men are dreffed in European cloth, or Teefhoo Lama’s nephews, who complained to the uncle 
China filk, lined with the fined Siberian furs. The ufe of that the two youngeft of her hufbands did not furnilh that 
linen is totally unknown among them. The chief food of {hare of love and benevolence to the common (lock which 
the inhabitants is the milk of their cattle, prepared into duty and religion required of them. In fhort, however 
cheefe, butter, or mixed with the flour of a coarfe barley or ftrange this cuftom may appear to us, it is an undoubte&r 
of peafe, the only grain which their foil produces; and even fail that it prevails in Tibet. 

thefe articles are in a (canty proportion ; but they are fur- “ The manner of beftowing their dead is alfo fingular: 
nifhed with rice and wheat from Bengal and other countries they neither put them in the ground like the Europeans, 
in their neighbourhood. They alfo are fupplied with fifh nor burn them like the Hindoos; but expofe them on the 
from the rivers in their own and the neighbouring provinces, bleak pinnacle of fome neighbouring mountain, to be de- 
l’alted and fent into the interior part'. They have no want voured by. wild beads and birds of prey, or wafted away 
of animal food from the cattle, ftieep, and hogs, which are by time and the vic.ifiitudes of the weather in which they lie. 
raifed on their hills ; and are not deftitute of game. They The mangledcarcafes and bleached bones liefcattered about; 
have a fingular method of preparing their mutton, by ex- and amidft this feene of horror, fome miferableold wretch, 
poling the carcafe entire, after the bowels are taken out, to man or woman, loft to all feelings but thofe of fuperftition, 
the fun and bleak northern winds which blow in the months generally lets up an abode, to perform the difmal office of " 
cf Auguft ancf September, without froft, and fo dry up receiving the bodies, afligning each a place, and gathering 
the juices and parch the (kin, that the meat will keep un- up the remains when too widely difperfed.” 
corrupted lor the year round. This they generally eat To the account of Tibet which we have given from the 
raw, without any ether preparation. communications of Mr Bogle, we may add the information 

“ The religion and political conllitution of this country, which w>e have obtained from a later traveller, Mr Saunders* * Paper to 
which are intimately^blended together, would make a con- furggon at Boglepoer in Bengal, who made a journey into the phil ‘ 
fiderable chapter in its hiftory. It fuffices to fay, that at Tibet in the-year 1783. His obfervations chiefly refpect Tranf '-J°^ 
prefent, and ever fince the expiilfion of the Eluth Tartars, the natural produdlions and difeafes of the country. LXXI . 

the kingdom of Tibet is regarded as depending on the em- The plants which Mr Saunders found were almoft all 
pire of China, which they call Cathay; and there aftually European plants, a great number of them being natives of 
refide two mandarines, with a garrifon of a thoufand Chi- Britain. From the appearance of the hills he concludes ' 
nefe, at Lahaffa the capital, to fupport the government; that they mult contain many ores of metal and pyrites, 
but their power does not extend far: and in tail the La- There are inexhauftible quantities of Tincal (fee that ar¬ 
ms, whole empire is founded on the furelt grounds, perfon- tide), and rock fait is plentiful; gold-duft is found in great 
al affe&ion and religious reverence, governs everything quantities in the beds of rivers, and fometimes in large maffes, 

internally with unbounded authority. Every body knows lumps, and irregular veins; lead, cinnabar, containing a 
that the Delai Lama is the great ohjedt of adoration for l ar g e proportion of quickfilver, copper, and iron, he thinks, 
the various tribes of heathen Tartars, who roam through might eafily be procured. But the inhabitants of Tibet 
the vaft trail of continent which ftretches from the banks have no better fuel than the dung of animals. A coal 

mine 



TIB [ j 

Tibet, mine would be a valuable difcovery, We are told, that in 
Tibullus. f om e parts of China bordering on Tibet coal is found and 
ufed as fuel. 

It is remarkable that the fame difeafe prevails at the foot 
of the mountains of Tibet as in Switzerland at the foot of 
the Alps, a glandular fwelling in the throat commonly call¬ 
ed gait re. This difeafe has been afcribed to the ufe of fnow- 
water, which flows down in dreams from the mountains in 
both countries. But in many countries where fnow-water 
is abundant it does not prevail, and in other places far remote 
from fnow it is not unfrequent, as in Sumatra. Mr Saun¬ 
ders thinks that it arifes from the air peculiar to the vicinity 
of certain mountains; and finding the vegetable productions 
of the mountains of Tibet the lame with thole of the Alps, 
that they alfo may have their influence. An analyfis of the 
water where this difeafe prevails might throw fome light on 
the fubjeft. We have heard it attributed to the impregna¬ 
tion of water with tufa. This very extraordinary difeafe has 
been little attended to, from obvious reafons ; it is unaccom¬ 
panied with pain, feldom fatal, and generally confined to 
the poorer fort of people. The tumor is unfightly, and 
grows to a troublefome fize, being often as large as a per- 
fon’s bead. It is certainly not exaggerating to fay, that 
one in fix of the Rungpore diftriCf, and country of Bootan, 
has the difeafe. 

As thofe who labour mod, and are the lead protected 
from the changes of weather, are mod fubjeCt to the difeafe. 
We univerfally find it in Bootan more common with the wo¬ 
men than men. It generally appears in Bootan at the age 
of thirteen or fourteen, and in Bengal at the age of 
eleven or twelve; fo that in both countries the difeafe 
{hows itfelf about the age of puberty. I do not believe 
this difeafe has ever been removed, though a mercurial 
courfe feemed to check its progrefs, but did not prevent its 
advance after intermitting the ufe of mercury. An atten¬ 
tion to the primary caul'e will fird lead to a prpper method 
of treating the difeafe ; a change of fituation for a fhort 
while, at that particular period when it appears, might be 
the means of preventing it. 

The venereal difeafe is not uncommon in Tibet 5 and what 
will perhaps furprize the phylician, the inhabitants are ac¬ 
quainted with the effeCts of mercury, and with a method of 
preparing it fo as to render it a fate and efficacious remedy. 
They know how to deprive it of its metallic form by mix¬ 
ing it with alum, nitre, and vermilion, and expoling it to 
a certain degree of heat, which they judge of by weighing 
the fuel. 

Ti.e language fpoken in Tibet is different from that of 
the Tartais. The adronomers are acquainted with the 
motion of the heavenly bodies, and able to calculate eclipfes ; 
but the lamas are generally ignorant; few of them can read, 
much lefs underhand their ancient books. 

TIBULLUS (Aulus Albius), a Roman knight, and a 
celebrated Latin poet, was born at Rome 43 B, C. He 
was the iriend ot Horace, Ovid, Macer, and other great 
men in the reign of Augudus. He accompanied Meffala 
Curvinus in his expedition againd the ifland of Corcyra: 
but ht'.i'.rg Tick, and being unable tofupportthe fatigues of 
war on ace-, unt of the weaknefs of his conditution, he 
quitted the pi Hellion of arms, and returned to Rome, where 
he died befoie the year 17; when Ovid (howed his grief 
ior l:is Seat., by writing a fine elegy upon him. Tibullus 
wrote im:: books of elegies, which are dill extant: they are 
written m a tender and agreeable dyle, and in very ele¬ 
gant Latin. Mu ret and Jofeph Scaliger have written 
learned and curious commentaries on the works of this 
poet. The belt edition of Tibullus is that of Janus 
Bionclthiifius publilhed at Amderdam in 170S, in one 
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volume quarto. We have an Ehgliffi poetical verfion by T-iur 
Mr Grainger. „J, 

TIBUR (anc. geog.) a town of Latium, pleafuntly 
fituated on the Anio. Here Horace had hL villa and 
houfe ; and here he wiflied to end his days. Here Adrian 
built an extraordinary villa called A iburtina, inferibed with 
the names of the provinces and of the mod conliderable 
places, (Spartian) j near which Zenobia had a houfe called 
Zembia , (Trebellius, Pollio). Hither Augudus often re¬ 
treated on account of its falubrity, (Suetonius) : for which 
it is greatly commended, (Martial). Anciently, when the 
Romans had far extended their territory, it was the utmod 
place of banifhment, (Ovid). It had a temple of Hercules; 
and therefore called Hercukum. In the temple was a library, 

(A. Gellius). Now Tivoli in the Campagna di Roma on 
the Teverone. 

TICINUS, (anc, geog.) a river in Infubria, rifing in 
mount Adula, traverfing tire Lacus Verbanus fouthwards, 
and falling into the Po near Ticinum. Between thL river 
and the Po Hannibal gained his fird vi&ory over the Romans 
under P. Scipio. The general himfelf efcaped with the 
utmod difficulty, and that by the bravery of his fon the 
fird Scipio Africanus. Now the Tefino, rifing in mount 
Godard, running fouth through the Lago Maggiore and 
Milan, by Pavia, into the Po. 

TICK, in zoology. See Acarus. 

TiCKELL (Thomas), an excellent Englifli poet, was 
tire fon of the Reverend Richard Tickell, and was born in 
1686, at Bridekirk in Cumberland. He was educated at 
Queen’s college, Oxford, of which he was made fellow; and 
while he continued at that univerfity, he addreffed to Mr 
Addifon a complimentary copy of verfes on his Opera of 
Rofamond, which introduced him to an acquaintance with 
that gentleman, who difeovering his merit, became his fin- 
cere friend. On Mr Addifon’s being made fecretary of date, 
he appointed Mr Tickell his under fecretary ; and on his 
being obliged to refign that office on account of his ill health, 
he recommended him fo effectually to Mr Craggs his fuccef- 
for, that he was continued in his pod till that gentleman’s 
death. In 1724 Mr Tickell was appointed fecretary to the 
lords judices in Ireland, and enjoyed that place as long as 
he lived. He wrote fome poems, which, when feparately 
publilhed, met with a favourable reception, and palled 
through feveral editions: they are now printed in the 
fecond volume of The Minor Poets. After Mr Addifon’s 
death Mr Tickell had the care of the edition of his works 
printed in 4 vols 4to; to which he prefixed an account of 
Mr Addilon’s life, and a poem on his death. Mr Tickell 
died in the year 1740. 

TICKERA, a confiderable article of merchandife in 
Fezzan in Africa ; it is valued by travellers as a portable 
and highly falubrious food. It is a preparation of pounded 
dates, and the meal of Indian corn, formed into a pafte, 
and highly dried in an oven. 

TICKSEED, Sun-flower. See Coreopsis. 

TICUNAS. See Poison, p. 266. 

TIDE, is a word which expreffes that rifing and falling 
of the waters which are obferved on all maritime coafts. 

There is a certain depth of the waters of the ocean which 
would obtain if all were at reft : but obfervation (hows that 
they are continually varying from this level, and that fair re 
ot thele variations are regular and periodical. 

\fl, It is obferved, that on the fhores of the ocean, and 
in bays, creeks, and harbours, which communicate freely 
with the ocean, the waters rile up above this mean beiffiu: 
twice a day, and .is often link below it, forming what is call¬ 
ed a flood and an ebb, a high and a low water. The 
whole interval between high and low water is called a tidt ; 
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Tides, the water is faid to flow and to ebb; and the rifing is 
called the flood-tide, and the falling is called the ebb¬ 
tide. 

2 d, It is obferved that this rife and fall of the waters is 
variable in quantity. At Plymouth, for inftance, it is fome- 
, times 2i feet between the greateft and lead depth of the 
water in one day, and fometimes only 12 feet. 

Thefe different heights of tide are obierved to fucceed 
each other in a regular feries, diminifhing from the greateft 
to the leaft, and then increafmg from the leaft to the great¬ 
eft. The greateft is called a spring tide, and the leaft is 
called a neap tide. 

3 d, This feries is completed in about 15 days. More 
careful obi'ervation {hows the two feriefes are completed 
in the exaff time of a lunation. For the fpring tide in any 
place is obferved to happen precifely at a certain interval of 
time (generally between two and three days) after new or 
full moon, and the neap tide at a certain interval after 
half moon ; or, more accurately fpeaking, it is obferved that 
the fpring tide always happens when the moon has got a 
certain number of degrees eaft ward of the line of conjunc¬ 
tion and oppolition, and the neap tide happens when fhe is 
a certain number of degrees from her firft or laft quadrature. 
Thus the whole feries of tides appears to be regulated by 
the moon. 

4 th, It is obferved that high water happens at new and 
full moon when the moon has a certain determined pofition 
with refpeff to the meridian of the place of obfervation, 
preceding or following the moon’s fouthing a cei tain inter¬ 
val of time; which is conftant with refpeff to that place, 
but very different in different places. 

5//1, The time of high water in any place appears to be 
regulated by the moon ; for the interval between the time 
of high water and the moon’s fouthing never changes above 
three quarters of an hour, whereas the interval between the 
time of high water and noon changes fix hours in the courfe 
of a fortnight. 

6 th , The interval between two fucceeding high waters is 
variable. It is leaft of all about new and full moon, and 
greateft when the moon is in her quadratures. As two high 
waters happen every day, we may call the double of their 
interval a tide day, as we call the diurnal revolution of the 
moon a lunar day. The tide day is fhorteft about new and 
full moon, being then about 24 h 37'; about the time of the 
moon’s quadratures it is 25 h 27'. Thefe values gre taken 
from a mean of many obfervations made at Barbadoes by 
Dr Malkelyne. 

7 th. The tides in fimilar circumftances are greateft when 
the moon is at herfmalleft diftancefrom the earth, or in her 
perigee, and gradually diminifhing, are fmalleft when fhe 
is in her apogee. 

2 ,th, The fame remark is made with refpeff to the fun’s 
diftance, and the greateft tides are obferved during the win¬ 
ter months of Europe. 

9 th. The tides in any part of the ocean increafe as the 
moon, by changing her declination* approaches the zenith 
of that place. 

10 th. The tides which happen while the moon is above 
the horizon are greater than the tides of the fame day when 
the moon is below the horizon. 

Such are the regular phenomena of the tides. They 
are important to all commercial nations, and have therefore 
been much attended to. It is of the tides, in all probability, 
that the Bible fpeaks, when God is faid to fet bounds to 
the fea, and to fay “ this far fhall it go, and no farther.” 

Homer is the earlieft profane author who fpeaks of the 
tides. Indeed it is not very clear that it is of them that he 
fpeaks (in the Xllth book.of the Odyffey) when he fpeaks of 
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Charybdis, which nfes and retires thrice in every day. Hero¬ 
dotus and Diodorus Siculus fpeak more diftinffly of the tides 
in the Red fea. Pytheas of Marfeilles is the firft who fays 
any thing of their caufe. According to Strabo he had been 
in Britain, where he muft have obferved the tides of the 
ocean. Plutarch fays exprefsly that Pytheas afcribed them 
to the moon. It is iomewhat wonderful that Ariftotle fays 
fo little about the tides. The army of Alexander, his pu¬ 
pil, were ftartled at their firft appearar.ee to them near the 
Perfian Gulph ; and we Ihould have thought that Ariftotle 
would be well informed of all that had been obferved there. 
But there are only three paffages concerning them in all 
Ariftotle’s writings, and they are very trivial. In one place 
he fpeaks of great tides obferved in the north of Europe ; 
in another he mentions their having been afcribed by fome 
to the moon; and in a third, he fays, that the tide in a great 
fea exceeds that in a fmall one. 

The Greeks had little opportunity of obferving the tides. 
The conquefts and the commerce of the Romans gave them 
more acquaintance with them. Csefar fpeaks of them in 
the 4th book of his Gallic war. Strabo, after Pofidonius* 
claffes the phenomena into daily, monthly, and annual. He 
obferves, that the fea rifes as the moon gets near the meri¬ 
dian, whether above or below the horizon, and falls again as 
fhe rifes or falls ; alfo, that the tides increafe at the time of 
new and full moon, and are greateft at the fummer folftice. 
Pliny explains the phenomena at fome length ; and fays, that 
both the fun and moon are their caufe, dragging the wa¬ 
ters along with them (B. II. c. 97). Seneca (Nat. Shtift. 
III. 28.) fpeaks of the tides with correffnefs ; and Macro- 
bius (Sotnn. Seif. I. 6.) gives a very accurate defeription 
of their motions. 

It is impoffible that fuch phenomena fhould not exer*- 
cife human curiofity as to their caufe. Plutarch (Plaut. 
Phil. III. 17,) Galileo (Sjfl. Mund. Dial. 4.), Riccioli 
in his Almagefi, ii. p. 374, and Gaffendi, ii, p. 27, have 
colleffed moft of the notions of their predeceffors on the 
fubjeff ; but they are of fo little importance, that they do 
not deferve our notice. Kepler fpeaks more like a philofo- 
pher (De Stella Martis, and Epit. Jljlron. p. 555). He 
fays that all bodies attraff each other, and that the waters of 
the ocean would all go to the moon were they not retained 
by the attraffion of the earth ; and then goes on to explain 
their elevation under the moon and on the oppofite fide, be- 
caufe the earth is lefs attraffed by the moon than the nearer 
waters, but more than the waters which are more remote. 

The honour of a complete explanation of the tides was 
referved for Sir Ifaac Newton. He laid hold of this clafs 
of phenomena as the moft inconteftible proof of univerfal 
gravitation, and has given a moft beautiful and fynoptical 
view of the whole fubjeff ; contenting himfelf, however, 
with merely exhibiting the chief confequences of the gene¬ 
ral principle, and applying it to the phenomena with lingu¬ 
lar addrefs. But the wide fteps taken by this great philo- 
fopher in his inveftigation leave ordinary readers frequently 
at fault: many of his affumptions require the greateft ma¬ 
thematical knowledge to falisfy 11s of their truth. The 
academy of Paris therefore propofed to illuftrate this among 
other parts ' of the principles of natural philofophy, and 
publifhed the theory of the tides as a prize problem. This 
produced three excellent differtations, by M‘Laurin, Dan. 
Bernoulli, and Euler. Aided by thefe, and chiefly by the 
fecond, we fhall here give a phyfieal theory, and accommo¬ 
date it to the purpofes of navigation, by giving the rules of 
calculation. We have demonftrated in our differtations on 
the phyfieal principles of the celeftial motions, that it is an 
unexcepted faff, that every particle of matter in the folar 
fyftem is affually defleffed toward every other particle ; and 
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that the defle&ion of a particle of matter toward any di- 
lhant fphere is proportional to the quantity of matter in that 
fphere dire&ly, and to the fquare of the diftance of the 
particle from the centre of thatfphere inverfely: and having 
found that the heavinefs of a piece of terredial matter is 
nothing but the fuppofed opponent to the force which we 
exert in carrying this piece of matter, we conceive it is 
poffeding a property, that is, diftingutfhing quality, mani- 
feded by its being gravis or heavy. This is heavinefs, gra- 
vitas, gravity ; and the manifedation of this quality, or the 
event in which it is feen, whether it be diredtly falling, or 
defletting in a parabolic curve, or ftretching a coiled fpring, 
or breaking a rope, or fimply preffing on itsfupport, \sgra- 
vitatio, gravitation 5 and the body is faid to gravitate. 
When all obdacles are removed from the body, as when we 
cut the firing by which a done is hung, it moves diredtly 
downwards, teni'it ad terrain. Si difcindatur funis , Undent 
lapis ad terram. Dum vero funis integer perjlet, lapis ter¬ 
rain verfus niti cenfetur. By fome metaphyfical procefs, 
which it is needlefs at prefent to trace, this nifus ad motum 
has been called a tendency in our language. Indeed the 
word has now come to fignify the energy of any adlive qua¬ 
lity in thofe cafes where its fimpleft and mod immediate 
manifedation is prevented by fome obdacle. The done is 
now faid to tend toward the earth, though it does not ac¬ 
tually approach it, being withheld by the dring. The 
dretching the dring in a direction perpendicular to the 
horizon is conceived as a full manifedation of this tendency. 
This tendency, this inergy of its heavinefs, is therefore 
named by the word which didinguifhes the quality ; and it 
is called gravitation., and it is faid to gravitate. 

But Sir Ifaac Newton difcovered that this deflection of 
a heavy body differs in no refpeCt from that general deflec¬ 
tion obferved in all the bodies of the folar fytlem. For 16 
feet, which is the deflection of a done in one fecond, has 
the very fame proportion to / ? th of an inch, which is the fi- 
multaneous deflection of the moon, that the fquare of the 
moon’s didance from the centre of the earth has to the 
fquare of the done’s didance from it, namely, that of 3600 
to 1. 

Thus we are enabled to compare all the effeCts of the mu¬ 
tual tendencies of the heavenly bodies with the tendency of 
gravity, whofe effects and meafures are familiar to us. 

If the earth were a fphere covered to a great depth with 
water, the water would form a concentric fpherical Ihell ; 
for the gravitation of every particle of its furface would 
then be directed to the centre, and would be equal. The 
curvature of its furface therefore would be every where the 
fame, that is, it would be the uniform curvature of a fphere. 

It has been demondrated in former articles, after Sir 
Ifaac Newton, that the gravitation of a particle C (6g. 1.) 
to the centre O, is to that of a particle E at the furface 


particle be diminilhed by a force aiding in the direCHon Cl, 
and proportional to the didance of the particle from C, and 
fuch, that when c C is equal to 0 O, the force aCting on c is 
equal to the force aiding on 0. In order that the former 
equilibrium may be redored after this diminution of the 
gravitation of the column f C, it is plain that more water 
mud be poured into the oblique tower Yf, All this is 
evident when we confider the matter hydrodatically. The 
gravitation of the particle c may be reprefented by 0 O ; 
but the diminution of the preffure occasioned by this at O 
is reprefented byCc. 

Hence we can colleCt this much, that the whole diminu¬ 
tion of preffure at C is to the whole diminution of preffure 
at O as the fum of all the lines c C to the fum of all the 
lines0 O, that is, as/C 1 to p O’’ But the weight of the 
fmall quantity of water added in each tower is diminidied in 
the fame proportion ; therefore the quantity added at F j 
mud be to the quantity added at P p as f C to p O. There¬ 
fore we mud have Y f: Pp=:fC : p O, and the points F, 
F, P, mud be in the circumference of an ellipfe, of which 
PO and EO are the tranfverfe and conjugate femiaxes. 

What we have here fuppofed concerning the diminution 
of gravity in thefe canals is a thing which really obtains in 
nature. It was demondrated, when treating of the Preces¬ 
sion of the Equinoxes, that if the fun or moon lie in the di- 
redion OP, at a very great didance, there refults from the 
unequal gravitation of the different particles of the earth a 
diminution of the gravity of each particle ; which diminution 
is in a diredion parallel to OP, and proportional to the di¬ 
dance of the particle from a plain paffige through the cen¬ 
tre of the earth at right angles to the line OP. 

Thus it happens that the waters of the ocean have their 
equilibrium dillurbed by the unequal gravitation of their 
different particles to the fun or to the moon ; and this equi¬ 
librium cannot be redored till the waters come in from all 
hands, and rife up around the line joining the centres of the 
earth and of the luminary. The fpherical ocean mud ac¬ 
quire the form of a prolate fpheroid generated by the revo¬ 
lution of an ellipfe round its tranfverfe axis. The waters 
will be highed in that place which has the luminary in its 
zenith, and in the antipodes to that place; and they will be 
mod depreffed in all thofe places which have the luminary 
in their horizon. P and P' will be the poles, and EOQ^will 
be the equator of this prolate fpheroid. 

Mr Fergufon, in his Adroncmy, affigns another caufeof 
this arrangement, viz. the difference of the centrifugal forces 
of the different particles of water, while the earth is turn¬ 
ing round the common centre of gravity of the earth and 
moon. This, however, is a midake. It would bejud if 
the earth and moon were attached to the ends of a rod, and 
the earth kept always the fame face towards the moon. 

It is evident that the accumulation at P and P', and the 



as CO to EO. In like manner the gravitation of 0 is to depreffion at the equator, mud augment and diminiih in the 
that of p as 0 0 to p O. If therefore EO and O p are two fame proportion with the didurbing force. It is alfo evi- 
communicating canals, of equal lengths, the water in both dent that its abfolute quantity may be difcovered by our 
would be in equilibrio, becaufe each column would exert the knowledge of the proportion of the didurbing force to the 
fame total preffure at O. But if the gravitation of each force of gravity.—New this proportion is knowm; for the 
particle in / O be diminiihed by a certain proportion, fuch proportion of the gravitation of the earth’s centre to the 
as T !- 0 -th of its whole weight, it is plain that the total pref- fun or moon, to the force of gravity at the earth’s furface, is 
fure of the column / O will be -r^th part lefs than that of known ; and the proportion of the gravitation of the earth’s 
the column EO. Therefore they will no longer be in centre to the luminary, to the difference of the gravitations 
equilibrio. The weight of the column EO will prevail : and of the centre and of the furface, is alfo known, being very 
if a hol-low tower P/ be built at the mouth of the pit / 0 , nearly the proportion of the didance of the luminary to twice 
the water will fink in EO and rife in O/, till both are the radius of the earth. 


again in equilibrio, exerting equal total preffures at O. Or 
we may prevent the finking at E by pouring in more water 
•into the tower P/. The fame thing mud happen in the 
canal/ c perpendicular to EO, if the gravitation of every 


Although this reafoning, by which we have afcertair.ed 
the ellipical form of the watery fpheroid, be fufficientlv 
convincing, it is very imperfed, being accommodated to one 
condition only of equilibrium, viz. the equilibrium of the 
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Tide. canals f c and c-o. There are feveral other conditions equal- 

ly neceffary to which this lax reafoning will not apply, 
fuch as the direction of the whole remaining gravitation in 
any point F. This mull be perpendicular to the furface, 
&c. &c. Nor will this mode of inveftigation afcertain the 
eccentricity of the fpheroid without a moll intricate pro- 
cefs. We mull therefore take the fubject more generally, 
and (how the proportion and directions of gravity in every 
point of the fpheroid. We need not, however, again de- 
monftrate that the gravitation of a particle placed any 
where without a perfect fpherical (hell, or a fphere coniill- 
ing of concentric fpherical lliells, either of uniform denfity, 
or of denfities varying according to fome fundtion of the 
radius, is the fame as if the whole matter of the fhell or 
fphere were colledted in the centre. This has been demon- 
firated in the article Astronomy. We need only remind 
the reader of fome confequences of this theorem which are 
of continual ufe in the prefent inveftigation. 

i ft, The gravitation to a fphere is proportional to its 
quantity of matter diredtly, and to the fquare of the diftance 
of its centre from the gravitating particle inverfely. 

2d, If the fpheres be homogeneous and of the fame den¬ 
fity, the gravitations of particles placed on their furfaces, or 
at diftances which are proportional to their diameters, are as 
the radii; for the quantities of matter are as the cubes of 
the radii, and the attradlions are inverfely as the fquares of 

r 3 

the radii; and therefore the whole gravitations are as^r, or 
as r. 

3 d, A particle placed within a fphere has no tendency to 
the matter of the (hell which lies without it, becaufe its ten¬ 
dency to any part is balanced by an oppofite tendency to 
the oppofite part. Therefore, 

4 tk, A particle placed any where within a homogeneous 
fphere gravitates to its centre with a force proportional to 
its diftance from it. 

It is a much more difficult problem to determine the gra¬ 
vitation of particles to a fpheroid. To do this in general 
terms, and for every fituation of the particle, would require 
a train of propofitions which our limits will by no means 
admit; we mull content ourfelves with as much as is necef¬ 
fary for merely afcertaining the ratio of the axes. This 
will be obtained by knowing the ratio of the gravitation at 
the pole to that at the equator. Therefore 

Let N m S q 11 (fig. 2) be a fedlion through the axis of 
an oblate homogeneous fpheroid, which differs very little 
from a fphere. NS is the axis, m q is the equatorial dia¬ 
meter, O is the centre, and NMSQjs the fection of the in¬ 
ferred fphere. Let P be a particle fituated at any dif¬ 
tance without the fphere in its axis produced ; it is required 
to determine the gravitation of this particle to the whole 
matter of the fpheroid ? 

, Draw two lines PAC, PBD, very near to each other, 
cutting off two fmall arches AB, CD ; draw GA a, HB b , 
IC c, KD d , perpendicular to the axis ; alfo draw OE and 
AL, perpendicular to PAC, and OF perpendicular to PD, 
cutting PC in f. Join OA. 

Let OA, the radius of the infcribed fphere, be r, and 
OP the diftance of the gravitating particle be d, and M m, 
the elevation of the equator of die fpheroid, or the elliptici- 
ty, be e. Alfo make AE = x, and OE — y, = ^r' — x*. 


ThenAE—BF = * and F/=/, = '--==■ 

V r 1 — 

Suppofe the whole figure to turn round the Axis OP. 
The little fpace AB b a will generate a ring of the redun¬ 
dant matter; fo will CD d c. This ring may be confider- 


ed as confifting of a number of thin rings generated by the 
revolution of A a. The ring generated by A a is equal to 
a parallelogram whofe bafe is the circumference del'cribed 
by A, and whofe height is A a. Therefore let c be the 
circumference of a circle whofe radius is 1. The ring will 
be A a X c X AG. But becaufe m a N is an arch of an 
ellipfe, we have Mm: A a — MO : AG = r: AG, and 
AG e 

A a =5 M m X-= — AG. Therefore the furface of this 

r » r 

ring is = c —AG 1 . 

We have fuppofed the fpheroid to be very nearly fpherf- 
cal, that is, e exceedingly fmall in comparifon of r. This 
being the cafe, all the particles in' A a, and confequently 
all the particles in the ring generated by the revolution of 
A a , will attract the remote particle P with the fame force 
that A does very nearly. We may fay the fame thing of 
the whole matter of the ring generated by the revolution of 
AB b a. This attraction is exerted in the direction PA 
by each individual particle. But every action of a particle 
A is accompanied by the action of a particle A' in the di¬ 
rection PA'. Thefe two compofe an attraction in the di¬ 
rection PO. The whole attraction in the direction fimilar 
e AG- 

to PA is == c X ~ p - A v -X GH, for GH meafures the 

number of parallel plates of which the folid ring is compofed. 

£ 

This being decompofed in the direction PG is — c x — X 

r 


AG 1 . PG 


PA 5 


X GH. But 


AG 3 


OE- 


PA Z “ PO 3 


and 


PG _ 
PA - 


PE 

PO' 


Therefore the attraction of the ring, eftimated. in 

OE*. PE 


the direction PO, is = c X — X 


X GH. 


r '' PO 5 

Farther, by the nature of the circle, we have HG: AB 
= AG: AO; alfo AB ; BL = AO: OE. But PA: 

AG x PO 

AG — PO : OE, and OE —-^- Therefore 


AB : BL = AO: 


AG. PO 

PA 


Pa 

AO 


PA : PO . AG 


Alfo BL: LA = EO : EA, 

And LA : F/= PA : P/, = ultimately PA : PE. There¬ 
fore,' by equalitv, HG: F/= AG . AO . PA . EO. PA: 
AO. PO. AG. EA. PE. 

Or HG: F/= EO . PA 3 : PO . EA . PE. 

A , TT ^ „ EO.PA 1 
And HG — F/x po.pE.j£A* 

Now fubftitute this value of HG in the formula expreff- 


OELPE OE.PA* 


X F 


Therefore the attraction of both is •= c_xF/x 


X PA 1 + PC-, = c — xF/-^—-xPA 1 + PG 
PA 3 -f PC 3 = 2PE 3 +2 EA 3 , = 2 PE 3 + 2 x 
fore the attraction is 2 c 


^xf/-xpe- + . 


X 

X 


~y, — j-x. Therefore F f— — — * 


Tide. 


ing the attraction of the ring. This changes it to c —- x 

e OEEPA 3 , 
° r C r X PO* . EA X 
F f. In like manner, the attraction of the ring generated 

e OE 3 .PC 3 

by the revolution of CD d c is c "Xpo?” 1 ]^- X F/. 

OE 3 


PO 4 . EA 
L But 
There- 
But F f 


— y 
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Tide. _ ,.1 — *• x. Therefore the attraction of the two rings is 


2 t ~X r‘—*’ xPE‘+*‘ X *• But PE* = PO*— 
r a 

OE 1 , =d' — (r* — x‘) = d' —r* + **. Therefore the 
attraction of the two rings is 


2 c 


r d* 


•X r*—,v‘ X + = 2 


r'd- x — r* «4- 2r' x' x — d' x' x-j-r** 4 *- 
* * * 


■ 2 X* X = 2 C~ 


d* 


X *' 1 + 3 r z «*« — r 4 « —x — 2 x* x. 

The attraction of the whole fhell of redundant matter 
will be bad by taking the fluent of this formula, which is 

e ( 3r l «‘ 

.-^x(rM‘* + 


2 x* 


2 C 


3 


■ r* x - 


and then make x—r. This gives 2 c —-tj- (</* r 3 


5 / 

+ r*- 


4C<?r* 

3 d ' 


4 r-’ 


5^ 

feribed fphere, which is -f- 
of the whole fpheroid 

.3 


c r ■ 

IF 


i 4 , 

+ T 


4 . 
. T 


c e, and the gravitation at the equator is j c r 4- t c «■ 
Now by the gravitation towards the diftant body placed in 
the direction of the polar axis, the polar gravitation is di- 
minifhed, and the equatorial gravitation is increafed ; and 
the increafe of the equatorial gravitation is to the diminu¬ 
tion of the polar gravitation as NO to 2 m O. 1 herefore 
it the whole attraction of the oblong fpheroid for a particle 
on its equator be to the iorce which the diftant body exerts 
there, as G to P, and if the fpheroid is very nearly fphe- 
rical, the abfolute weight at the equator will be f c r -b fV 

ce + -fer-yt . And the abfolute weight at the pole will 


G * 

be y c r 4- tj- c e — \ c r 
P 

2 c r 77— 


d 1 r 3 — f r s ), which is sz 2 c (4 d l r 3 — f r 5 ). 
To this add the attraction of the in- 


■, and we have the attraction 


2 P 
G ‘ 


Their dnTerer.ee is c e -\~ 
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Cor. i. If the particle P is fituated precifely in N, the 
pole of the fpheroid, the attraction of the fpheroid, is f 
c r 4 “ "y y c c. 

If the fpheroid is not oblate, but oblong, and if the 
greater femiaxis be r, and the depreffion at the equator be 
e, the analyfis is the fame, taking e negatively. Therefore 
the attraction for a particle in the pole, or the gravitation 
of a particle in the pole, is c r — 4 t c e - 

Butif the polar femiaxis be r 4- e, and the equatorial ra¬ 
dius be r, fo that this oblong fpheroid has the fame axis 
with the former oblate one, the gravitation of a particle in 
the pole is 4 c r -J- d~c e. 

Cor. 2. If a number of parallel planes are drawn perpen¬ 
dicular to the equator of an oblong fpheroid, whofe longer 
femiaxis . is r 4 - e, and equatorial radius r, they will di¬ 
vide the fpheroid into a number of iimil u ellipfes; and 
fince the ellipfe through the axis has r + e and r for its 
two femiaxes, and the radius of a circle of equal area with 
this ellipfe is a mean proportional between r and r + e, and 
therefore very nearly = r + -1- f, when e is very fmall in cora- 
parifon of r, a particle cn the equator of the oblong fphe- 
roid will be as much attracted by thefe circles of equal areas, 
with their ccrrefponOing ellipfes, as by the ellipfes. Now 
the attradlion at the pole of an oblate fpheroid was jcr + 
- a T c e. Therefore putting 4 « in place of e, the attradlion 
on the equator of the oblong fpheroid will be equal to-j-er 

+ fr c e ’ « , , . 

Thus wc have afeertamed the gravitations of a particle 
fituated in the pole, and of one fituated in the equator, of a 
homogeneous oblong fpheroid. This will enable us to lolve 
the following problem : 

If the p 11 tides of a homogeneous oblong fluid fpheroid 
attradl each other with a foice inverfely as the fquares of 
their diftani.es, and if they .ire attradled by a very diftant 
body by the fame law, and if the ratio of the equatorial 
gravity to this external force be given ; to find what mail 
be the proportion of Ti- femiax: ., fo that all may be in 
equilibrio, rmd the fpheroid preferve its form ? 

Let ; be the equatorial radius, and r -f- e be the polar fe- 
miaxis. The.; the gravitation at the pole m is j c r + T y 


have t ' T c e + 2 c r -yr : y c r + dr c e — y c r ~ = e : r - 


Hence we derive 2 r ~ — Vr f > or 4 G : 15 P = >■ : r. 
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Now if we fuppofe this fpheroid to be compofed of fimi- 
lar concentric fhells, all the forces will decreafe in the fame 
ratio. Therefore the weight of a panicle in a column 
reaching from the equator to the centre will be to the 
weight of a fimilarly fituated particle ot a column reaching 
from the pole to the centre, as the weight of a particle at 
the equator to the weight of a particle at the pole. But 
the whole weights of the two columns mull be equal, that 
they may balance each other at the centre. Their lengths 
mull therefore be reciprocally as the weights of fimilarly 
fituated particles ; that is, the polar femiaxis mull be to the 
equatorial radius, as the weight of a particle at the equator 
to the weight of a particle at the pole. Therefore we mull 
P P 

G : T cr + iV“ — t^g 

£ 

G 

This determines the form of the fluid fpheroid when the ra¬ 
tio of G to P is given. 

It is well known that the gravitation of the moon to the 
earth is to the difturbing force of the fun as 178,725 to 1 very 
nearly. The lunar gravitation is increafed as Ihe approaches 
the earth in the reciprocal duplicate ratio of the diflances. 
The difturbing force cf the fun diminiflies in the Ample ra¬ 
tio of the dillances; therefore the weight of a body on the 
furface of the earth is to the difturbing force of the fun on 
the fame body, in a ratio compounded of the ratio of 
178,725 to 1, the ratio of 3600 to 1, and the ratio of 60 
to 1 ; that is, in the ratio ot 38604600 to 1. If the mean 
radius of the earth be 20934500 feet, the difference of the 
axis, or the elevation of the pole of the watery fpheroid pro¬ 
duced by the gravitation to the fun, will be ' T s X itle t ye-e- 
feet, or very nearly 24 i inches. This is the tide produced 
by the fun on a homogeneous fluid fphere. 

It is plain, that if the earth coniifts of a folid nucleus of 
the fame denfity with the water, the form of the lolar tide 
will be the fame. But if the denfity of the nucleus be dif¬ 
ferent, the form of the tide will.be different, and will de¬ 
pend both on the denfity and on-the figure of the nucleus. 

If the nucleus be of the fame form as the furrounding 
fluid, the whole will ftill maintain its form with the fame 
proportion of the axis. If the nucleus be fpherical, its ac¬ 
tion on the furrounding fluid will be the fame as if all the 
matter of the nucleus by which it exceeds an equal bulk of 
the fluid were collected at the centre. In this cafe, the 
ocean cannot maintain the fame form : for theadlion of this 
central body being proportional to the fquare of the diftance 
inverfely, will augment the gravity of the equatorial fluid 
more than it augments that of the circumpolar fluid ; and 
the ocean, which was in equilibrio (by luppofition), mult 
now become more protuberant at the poles. It may, how¬ 
ever, 


✓ 
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, ever be again balanced in an elliptical form, when it has 
acquired a juft proportion of the axes. The procefs for de¬ 
termining this is tedious, but precifely fimilar to the pre« 

ceding. 

If the denfity of the nucleus exceed that of the flilid about 

—, we fhall have r:e = G : 3 P, which is nearly the form 
5 x 

which has-been determined for the earth, by the menfura- 
tion of degrees of the meridian, and by the vibration of 
pendulums. The curious reader will do well to eonfult the 
excellent differtations by Clairaut and Bofcovich on the 
Figure of the earth, where this curious problem is treated 
in the moll complete manner. Mr Bernoulli, in his differ- 
tation on the Tides, has committed a great miftake in this 
particular. On the other hand, if the nucleus be lefs denfe 
than the waters, or if there be a great central hollow, the 
elevation produced by the fun will exceed 244 inches. 

It is needlefs to examine this any farther. We have 
colle&ed enough for explaining the chief affe&ions of the 
tides. 

It is known that the earth is not a fphere, but fwelled 
out at the equator by the diurnal rotation. But the change 
of form is fo very fmall in proportion to the whole bulk, that 
it cannot fenfibly affedt the change of form afterwards in¬ 
duced by the fun on the waters of the ocean. For the dif- 
turbing force of the fun would produce a certain protube¬ 
rance on a fluid fphere; and this protuberance depends on 
the ratio of the difturbing force to the force of gravity at 
the fur face of this fphere. If the gravity be changed in 
any proportion, the protuberance will change in the fame 
proportion. Therefore if the body be a fpheroid, the 
protuberance produced at any point by the fun will 
increafe or diminiih in the fame proportion that the gra¬ 
vity at this point has been changed by the change of 
form. Now the change of gravity, even at the pole of the 
terreftrial fpheroid, is extremely fmall in comparifon with 
the whole gravity. Therefore the change produced on the 
fpheroid will not fenfibly differ from that produced on the 
fphere ; and the elevations of the waters above the furface, 
which they would have affumed independent of the fun’s ac¬ 
tion, will be the fame on the fpheroid as on the fphere. 
For the fame reafon, the moon will change the furface al¬ 
ready changed by the fun, in the fame manner as fhe would 
have changed the furface of the undifturbed ocean. There¬ 
fore the change produced by both thefe luminaries in any 
place will be the fame when adting together as when adling 
feparately ; and it will be equal to the fum, or the differ¬ 
ence of their feparate changes, according as thefe would 
have been in the fame or in oppofite directions. 

Let us now coniider the mod interefting circumftances 
of the form of an elliptical tide, which differs very little 
from a fphere. 

Let T (fig. 2.) be a point in the furface of the inferibed 
fphere, and let Z exprefs the angular diftance TOQJfom 
the longer axis of the furrounding fpheroid SiaNj, Let 
TR, TW be perpendicular to the equatorial diameter and 
to the axis, fo that they are the cofine and the fine of TOQ__ 
to the radius TO or QO. Let S' q N' be a feftion of the 
circumfcribed fphere. Draw OT cutting the fpheroid in 
Z and the circumfcribed fphere in t. Alfo let / 0 n be a 
lection of a fphere which has the fame capacity with the 
fpheroid, and let.it cut the radius in r. Then, 

I. The elevation TZ of the point Z of the fpheroid 
above the inferibed fphere is e=Q q X cofTZ, and the depref- 
fion t Z below the circumfcribed fphere is = Q j X fine* Z. 
Produce RT till it meet the furface of the fpheroid in V. 
The minute triangle VTZ may be confidered as a redtili- 
neal, right angled at Z, and therefore iimilar to OTR. 
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Therefore OT : TR = TV : TZ. But in the ellipfe OQ, 
or OT: TR= Q_ ? : TV, Therefore OT 1 :TR* = Q? : 

TZ, and TZ = = Q^ ? ,_Q, 9. X ^c of-jZ^ _ 

x cof. *Z. 

And in the very fame manner it may be (hewn, that t Z' 
= Q_y X fin- ’Z. 

2. The elevation of the point T above another point T’ 
whofe angular diftance TOT' from the point T is 90°, is 
= Qq X cof.’Z— fin.* Z. Call the angle OOT’ Z>. 
The n V Z' = Qj? x cof.* Z', and TZ — T',Z', - Q^q X 
cof. 2 Z — cof. 1 Z'. But the arch QT' is the complement 
of QT, and therefore cof. 2 Z' — fin. 2 Z. Therefore TZ — 
T', Z' = Qj> x cof. *Z — fin. * Z* 

3. — 4 Q jj. For the inferibed fphere is to the 
fpheroid as OQ,t° O q. But the inferibed fphere is to the 
fphere / os as OQjAo O 0 3 . Therefore becaufe the fphere 
son is equal to the fpheroid S q N, we have OQj O q =3 
OQj : Os 5 , and O 0 is the firft of two mean proportionals 
between OQ__and O q. But is very fmall in compari- 
fon with OQ^ Therefore Q_o is very nearly 4 of Q q. 

Since son is the fphere of equal capacity, it is the form 
of the undifturbed ocean. The beft way therefore of con¬ 
ceiving the changes of form produced by the fun or moon, 
or by both together, is to confider the elevations or depref- 
fions which they produce above or below this furface. There¬ 
fore, 

4. The elevation r Z of the point Z above the equicapa- 
cious fphere is evidently = Qj^ X cofAZ — 4 Qj7- Al¬ 
fo the depreffion r' Z' of the point Z' is = O q x lin. 2 Z' 

— * Q q, 

N. B. Either of thefe formulae will anfwerfor either the 
elevation above, or the depreffion below, the natural ocean : 
For if cof.* Z is lefs than -f, the elevation given by the for¬ 
mula will be negative ; that is, the point is below the natu¬ 
ral furface. In like manner, when fin. 1 Z' is lefs than -f, 
the depreffion is negative, and the point is above the fur¬ 
face. Butif cof.’ Z be =r y, or fin. 2 Z be = 4, the point 
is in the natural furface. This marks the place where the 
fpheroid and the equal fphere interfedf each other, viz. 1 in 
I”, the arch P' 0 being 54 0 44' very nearly, and PS = 
35 ° l6 '- 

Let S reprefent the whole elevation of the pole of the 
folar tide above its equator, or the difference between high 
and low water produced by the fun; and let M reprefent 
the whole elevation produced by the moon. Let x and y 
reprefent the zenith diftances of the fun and moon with re- 
fpedt to any point whatever on the ocean. Then x and y 
will be the arches intercepted between that point and the 
fummits of the folar and lunar tides. Then the elevation 

produced by both luminaries in that plane is S • cof.* x _ 

y S + M * cof. *j» — y M ; or, more concifely, S • coft * x -f- 
M ■ cof.* y — 4 S + M, and the depreffion is S • fin.’ x 4- 
M • fin. 'y — 4 S 4. M. 

Let the fun and moon be in the fame point of the hea¬ 
vens. The folar and lunar tides will have the fame axis; 
the cofinesof x andji will each be 1, and the elevation at 
the compound pole will be S -f M — y S + M = 4 S -f- M. 
The depreffion at any point 90° from this pole will be 
4 S 4- M, and the whole tide is S -J- M. 

Let the moon be in quadrature, as in a (fig. 3). The 
appearance at s will be known, by confidering that in this 
place the cofine of x is 1, and the cofine of y is o. There¬ 
fore the elevation at .r = S — yS + M, = 4 S_ j M. 

The depreffion at a = S — 3- S + M = j S — 4 M. 
The difference or whole tide = S— M. 

In 
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In like manner, the whole elevation at a above the infcribed 
fphere is M — S. 

Hence we fee that the whole tide, when the moon is in 
quadrature, is the difference of S and M. We alfo fee, 
that if M exceeds S, the water will be higher at a than at 
/■ Now it is a matter of obfervation, that in the quadra¬ 
tures it is high water under the moon, and low water under 
the fun. It is alio a matter of obfervation, that in the free 
ocean, the ebb tide, or the water at /, immediately under 
the fun, is below the natural furface of the ocean. Hence 
we muff conclude, that 4 S is lefs than \ M, or that M is 
more than double of S. This agrees with the phenomena 
of nutation and' preceffion, which feem to make S = 4 - 
of M. 

In all other pofitions of the fun and moon, the place of 
high water will be different. It is high water where the 
fum of the elevations produced by both luminaries above the 
natural ocean is greateft ; and the place of low water is 
where the deprelfion below the natural ocean is greateft. 
Therefore, in order that it may be high water, we muft have 
S • cof . 2 x + M • cof . 2 y — jS + Ma maximum; or, ne- 

, , n ■ S + M 

gle&ing the conftant quantity ---, we muft have 

S • cof . 2 x 4 - M' cof.' y a maximum. 

In like manner, to have low' water in a place where the 
zenith diftances of the fun and moon are v and w, we muft 
have S • fin . 2 v -f. M • fin.’ w a maximum. 

Lemma i. If we confider the fines and cofines of angles 
as numeral fradtions of the radius i, then we have cof,' Z 
= 4 + 4 cof.’ Z, and fin.’ Z = 4 — 4 cof. Z. 

Let am s (fig. 3.) be a quadrant of a circle of which O 
is the centre, and O s is the radius. On O s defcribe the 
femicircle OMS, cutting O m in M. Draw s M, and pro* 
duce it till it cut the quadrant in n. Alfo draw MC to 
the centre of the femicircle, and MD and n d perpendicular 
to O s. 

It is plain that / M is perpendicular to OM ; and if O s 
be radius, s M is the fine of the angle / OM, w'hich W'e may 
call Z ; OM is its cofine ; and becaufe O s : OM = OM : 
OD, and O s : OD = Oj’: OM’, and ODmay reprefent 
cof.’Z. Now OD = OC + CD. If Ots 1, then OC 
= 4. CD = CM - cof. MCD, = CM • cof. 2 MOD, = 
4 cof. 2 Z. Therefore cof. ■ Z ^ 4 + 4 cof. 2 Z. 

In like manner, becaufe O i M = i M: / D,/ Dis z: 
fin. ’Z. This is evidently = 4 — 4 cof. 2 Z. 

Lemma 2. Cof.’ Z — fin. ■ Z 2: cof. 2 Z. For, becaufe 
/ M is perpendicular to OM, the arch s n is double of the 
arch s m, and becaufe MD is parallel to n d, s d is z= 2 s D, 
and d D =2 fin.’ Z. Therefore O d = cof.’ Z — fin.’ Z. 
But O d is the cofine of n s, = cof. 2 Z, and cof. * Z, — 
fin.*Z zz cof. 2Z. 

By the firft Lemma we fee, that in order that there may 
be high water at any place, when the zenith diftances of 
the fun and moon are x and y, we muft have S • cof. 2 x 4- 
M • cof. 2ya maximum. 

That this may be the cafe, the fluxion of this formula 
muft be = o. Now we know that the fluxions of the co- 
lines of two arches are as the fines of thofe arches. Therefore 
we muft have S * fin. 2 * + M • fin. 2 y — o, or S • fin. 2 x 
~ — M • fin. 2 y, w’hich gives us fin. 2 x : fin. 2 y = M : S. 

In like manner, the place of low water requires fin. 2 v : 
fin. 2 nu — M : S. 

From this la ft circumftance we learn, that the place of 
low W'ater is o, removed 90° from the place of high water ; 
whereas we might have expedled, that the fpheroid would 
have been moft protuberant on that fide on which the moon 
is : For the fines of 2 v and of 2 w have the fame propor¬ 
tion with the fines of 2 x and of 2 y. Now we know that 
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the fine of the double of any arch is the fame with the fine 
of the double of its complement. Therefore if low water 
be really diftant 9c 0 from high water, we lhall have fin. 2 x : 
fin. 2y =z fin. 2 v : fin. 2 w. But if it is at any other place, 
the fines cannot have this proportion. 

Now let s be the point of the earth’s furface which has 
the fun in the zenith, and m the point which has the moon 
in the zenith. Let b be any other point. Draw O h 
cutting the femicircle OM / in H. Make CM to CS as 
the difturbing force of the moon to that of the fun; and 
draw S v parallel, and St, M r perpendicular to HH'. 
Join MH and MH'. The angle H C s is double of the 
angle HO/, and MCH is double of MH'H, or of its equal 
MOH. Becaufe H'MH is a femicircle, HM is perpendi¬ 
cular to MO. Therefore if HH' be confidered as radius, 
HM is the fine, and H'M is the cofine of MH'H. And 
C r is zz MC • cof. 2j y, zz M • cof. 2 y. And C t is SC • 
cof. 2 .v. Therefore t r or S' u is zz S ’ cof. 2 x -f- M * cof. 

2 y. Therefore t r or S v will exprefs the whole difference 
of elevation between h and the points that are 90 degrees 
from it on either fide (by Lemma 2.) ; and if h be the place 
of high water, it will exprefs the whole tide, becaufe the 
high and low waters were fliown to be 90° afunder. Eat 
when h is the place of high water, S v is a maximum. Be¬ 
caufe the place of the moon, and therefore the point M, is 
given, S v will be a maximum when it coincides with SM, 
and CH is parallel to SM. 

This fuggefted to us the following new, and not inele¬ 
gant, folution of the problem for determining the place of 
high water. 

Let / Qjj qs (fig. 4. and 5.) be a fedtion of the terra¬ 
queous globe, by a plane faffing through the fun and moon, 
and let O be its centre. Let s be the point which is imme¬ 
diately under the fun, and m the place immediately under 
the moon. Bifedl O / in C, and defcribe round C the circle 
OM / LO, cutting O m in M. Take C / to reprefent the 
difturbing force of the moon, and make C/ to CS as the 
force of the moon to that of the fun (fuppofing this ratio to 
be known). Join MS, and draw CH parallel to it. Draw 
OH i, and / OL / perpendicular to it. And laftly, draw 
Cl perpendicular to SM. Then we fay that m and its op- 
pofite m' are the places of high water, l and /' are the places 
of low water, MS is the height of the tide, and MI, SI 
are the portion of this tide produced by the moon and 
fun. 

For it is plain, that in this cafe the line S p of the laft 
propolition coincides with MS, and is a maximum. We 
may alfo obferve, that MC : CS zz fin, MSC : fin. SMC, zz 
fin. HCS : fin. MCH, zz fin. 2 h O / : fin. 2 h O m, zz: fin. 

2 x : fin. 2 y, or M : S zz fin. 2 x : fin. 2 y, agreeably to what 
was required for the maximum. 

It is alfo evident, that MI zz: MC • cof. CiMI, zz: M • cof. 
2y, and SI ~ SC • cof. ISC, zz S' cof. 2 x; arm therefore 
MS is the difference of elevation between b and the points 
l and /', which are 90° from it, and is therefore the place 
of low water ; that is, MS is the whole tide. 

The elevation of every other point may be determined in 
the fame way, and thus may the form of the fpheroid be 
completely determined. 

If we iuppofe the figure to reprefent a feeftion through 
the earth’s equator (whiclr is the cafe when the fun and 
moon are in the equator), and farther fuppofe the two lu¬ 
minaries to be in conjunftion, the ocean is an oblong fphe¬ 
roid, whofe axis is in the line of the fyzigies, and whofe 
equator coincides with the fix hour circle. But if the moon 
be in any other point of the equator, the figure of the ocean 
will be very complicated. It will not be any figure of re¬ 
volution ; becaufe neither its equator (or moft depreffed 

part) 
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part), nor 'us meridians, are circles. The mod depreffed 
part of its equator will be in that fedion through the axis 
which is perpendicular to the plane in which the luminaries 
are fituated. And this greateft depreffion, and its fhorteft 
equatorial diameter, will be condant, while its other dimen- 
fions vary with the moon’s place. We need not inquire 
more minutely into its form ; and it is fufficient to know, 
that all the fedions perpendicular to the plane paffing thro* 
the fun and moon are ellipfes. 

This conftrudion will afford us a very Ample, and, we 
hope, a very perfpicuous explanation of the chief phenome¬ 
na of the tides. The well informed reader will be pleafed 
with obferving its coincidence with the algebraic folution of 
the problem given by Daniel Bernoulli, in his excellent dif- 
fertation on the Tides, which (hared with M'Laurin and 
Euler the prize given by the Academy of Sciences at Paris, 
and with the eafe and perfpicuity with which the pheno¬ 
mena are deducible from it, being in fome fort exhibited to 
the eye. 

In our application, we (hall begin with the fimpled cafes, 
and gradually introduce the complicating circumftances 
which accommodate the theory to the true date of things. 

We begin, therefore, by fuppofing the earth covered, to 
a proper depth, with water, forming an ocean concentric 
With its folid nucleus. 

In the next place, we fuppofe that this ocean'adopts in 
an indant the form which is confident with the equilibrium 
of gravity and the didurbing forces. 

Thirdly, We fuppofe the fun dationary, and the moon 
to move eadward from him above i 2\° every day. 

Fourthly, We fuppofe that the folid nucleus turns round 
its proper axis to the eadward, making a rotation in 24 fo- 
lar hours. Thus any place of obfervation will fucceffively 
experience all the different depths of water. 

Thus we (hall obtain a certain Succession of pheno¬ 
mena, precifely (imilar to the fucceflion obferved in nature, 
with this foie difference, that they do not correfpond to 
the contemporaneous durations of the fun and moon. When 
we ilia.ll have accounted for this difference, we (hall pre¬ 
fume to think that we have given a jud theory of the 
tides. 

We begin with the bmpled cafe, fuppofing the fun and 
moon to be always in the equator. Let the feries begin 
with the fun and moon in conjundion in the line O j. In 
this cafe the points s, m, and h coincide, and we have high 
water at 12 o’clock noon and midnight. 

While the moon moves from s to O m cuts the upper 
femicircle in M ; and therefore CH, which is always paral¬ 
lel to MS, lies between MC and C /. Therefore h is be¬ 
tween m and j-, and we have high water after 12 o’clock, 
but before the moon’s fouthing. The fame thing happens 
while the moon moves from 0 to y, during her third quar¬ 
ter. 

But while the moon moves from her fird quadrature in 
Q^to oppodtion in 0 (as in fig. 5.), the line m O drawn 
from the moon’s place, cuts the bwer femicircle in M and 
CH, parallel to SM, again lie., between M and s, and there¬ 
fore h lies between m and 0. The place of high water is 
to the ealtward of the moon, and we have high water after 
the moon’s fot.thing. The lame thing happens while the 
moon is moving fr-m her lad quadrature in q to the next 
fyzigy. In (hurt, the point H is always between M and 
1, and the place of high water is always between the 
moon and the nearefl fyzigy. The place ot h-gh water 
overtakes the moon in each qua, rature, and is overtaken by 
the moon in each lyzigy. Therefore during the fird and 
third quarters, the place of high water gradually fails be¬ 
hind the moon for fome time, and then gains upon her 


again, fo as to overtake her in the next quadrature. But Tide, 
during the fecond and fourth quarters, the place of high 
water advances before the moon to a certain didance, and 
then the moon gains upon it, and overtakes it in the next 
fyzigy. 

If therefore we fuppofe the moon to advance uniformly 
along the equator, the place of high water moves unequally, 

(lowed in the times of new and full moon, and fwifted in the 
time of the quadratures. There mud be fome intermediate 
fituations where the place of high water neither gains nor 
lofes upon the moon, but moves with the fame velocity. 

The rate of motion of the point h may be determined, as 
follows: Draw C i, S «, making very fmall and equal angles 
with HC and MS. Draw n C, and about S, with the dif- 
tance S n, deferibe the arch n v, which may be confidered 
as a draight line perpendicular to n S, or to MS. 

Then, becaufe SM and S n are parallel to CH and C i, 
the points n and i are contemporaneous fituations of M and 
H, and the arches n M, i H, are in the ratio of the angular 
motions of m and h. Alfo, becaufe n v and n M are perpen- 
dicular to n S and n C, the angle v n M is equal to the angle 
S n C, or SMC. Alfo, becaufe the angles n v M and MIC 
are right angles, and the angles vn M, CMI, are alfo equal, 
the triangles v n M, CMI, are (imilar. Therefore 
sM:sn = MC : MI. And 
n v : /H £= n S : i C, or sz MS : MC ; therefore 
n M : iH = MS : MI. Therefore the angular mo¬ 
tion of the moon is to the angular motion of the place of 
high water as MS to Ml. ’ 

Therefore, when M'S is perpendicular to SC, and the 
point I coincides with S, the motion of high water is equal 
to that of the moon. But when M'S is perpendicular to SC, 

H'C is alfo perpendicular to C and the angle h' O / is 
45, and the high water is in the odant. While the moon 
paifes from s to ml, or the high water from j to h', the 
point I falls between M and S, and the motion of high wa¬ 
ter is (lower than that of the moon. The contrary obtains 
while the moon moves from m! to or the high water from 
the oflant to the quadrature. 

It is evident, that the motion of h in the third quarter of 
the lunation, that is, in paffing from 0 to q, is fimilar to its 
motion from s to Alfo, that its motion from Q^to 0 
mud retard by the fame degrees as it accelerated in paffing 
from s to and that Its motion in the laft quarter from 
q to j is dmilar to its motion from Qjo 0. 

At new and full moon the point I coincides with C, and 
the point M coincides with /. Therefore the motion of 
the high water at full and change is to the motion of the 
moon as / C to s S. But when the moon is in quadrature, 

I coincides with C, and M with 0. Therefore the motion 
of the moon is to that of high water as OS to OC or s C. 
Therefore the motion of high water at full and change is to 
its motion in the quadratures as OS to S s, or as the dif¬ 
ference of the didurbing forces to their fum. The motion 
of the tide is therefore (lowed in the fyzigies and fwifted in 
the quadratures ; yet even in the fyzigies it paifes the fun 
along with the moon, but more (lowly. 

Eet the interval between the morning tide of one day 
and that of the next day be called ’a. tide-,lay. This'is ah 
ways gi eater than a lnlar day, or 24 hours, becaufe the place 
of high water is moving falter to the eadward than the fun. 

It 1 > leis than alunai day, or 24b■ ^o, while the high water 
paifes from the fecond to the third odant, or from the fourth 
to the fird. It is equul to a lunar day when hiqh water is 
in the odants, and it exceeds a lunar day while high water 
paifes Born the fird to the fecond odant, or from the third 
to the fourth. 

The difference between a folar day and a 'tide-day i s 

called, 
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called the pai mis- c cr the retardation of the tides. This 
is evidently equal to the time of the earth’s defcribing in 
its rotation an angle equal to the motion of the high water 
in a dry from the fun. The fmalleft of thefe retardations 
is to the greatefl as the difference of the diilurbing forces 
to their fum. Of all the phenomena of the tides, this feems 
liable to the fewed and moil inconfiderable derangements 
from local and accidental circumilances. It therefore af¬ 
fords the bed means tor determining the proportion of the 
diiturbihg forces. By a companion ot a great number of 
obfervations made by Dr Malkelyne at St Helena and at 
Barbadoes (places fituated in the openfea), it appears that 
the (horteft tide-day is 24.I1. 37', and the longed is 25b. 27'. 
This gives M — S: M + S = 37: 87, and S : M = 2 : 
4,96; which differs only 1 part in 124 from the propor¬ 
tion of 2 to 5, which Daniel Bernoulli collected from a va¬ 
riety of different obfervations. We ffiall therefore adopt 
the proportion of 2 to 3 as abundantly exact. It alfo agrees 
exaftly with the phenomena of the nutation of the earth’s 
axis and the preceffion of the equinoxes ; and the adrono- 
mers affecl to have deduced this proportion from thefe phe¬ 
nomena. But an intelligent reader of their writings will per¬ 
ceive more fineffe than judice in this affertion. The nuta¬ 
tion and preceffion do not afford phenomena of which we 
can affign the diare to each luminary with fufficient preci- 
fion for determining the proportion of their didurbing 
forces ; and it is by means of many arbitrary combinations, 
and without neceffity, that D’Alembert has made out this 
ratio. We cannot help being of opinion, that D’Alembert 
has accommodated his didribution of the phenomena to this 
ratio of 2 to 5, which Daniel Bernoulli (the bed philofo- 
pher and the mod candid man of that illudrious family of 
mathematicians) had, with fo much fagacity and judneis of 
inference, deduced from the phenomena of the tides. D’A¬ 
lembert could not but fee the value of this inference ; but 
he wanted to fhow his own addrefs in deducing it proprio 
marte forfooth from the nutation and preceffion. His pro¬ 
cedure in this refembles that of his no lefs vain countryman 
De la Place, who affedts to be highly pleafed with finding 
that Mr Bode’s difeovery that Meyer had feeri the Geor- 
gium Sidus in 1756, periedtly agreed with the theory of its 
motions which he (De la Place) had deduced from his own 
dodlrines. Any well informed mathematician will fee, that 
De la Place’s data afforded no fuch precifion; and the 
book on the Elliptical Motions of the Planets, to which he 
alludes, contains no grounds for his inference. This obfer* 
vation we owe to the author of a paper on that fubjedt in 
the Tranfadtions of the Royal S iciety of Edinburgh. 
We hope that our readers will excufe this occafional ob- 
fervation, by which we wiffi to do judice to the merit of 
a moded man, and one of the greated philofophers of his 
time. Our only claim in the prefent differtation is the ma¬ 
king his excellent performance on the tides acceffible to 
an Engliffi reader m t much verfant in mathematical refearch- 
es; and we are lorry that our limits do not admit any thing 
more than a fketch of it. But to proceed. 

Affuming 2 : 5 as the ratio of SC to CM', we have the 
angle CM'S = 23 0 34'nearly, and m' oh' = ii° 47'; and 
this is the greated difference between the moon’s place and 
the place of high water. And when this obtains, the moon’s 
elongation m! 0 r is 56° 47' from the-neared fyzigy. Hence 
it follows, that white the moon moves uniformly from 56° 
47' wed elongation to 56° 47' ead, or from 123 0 13' ead 
to 123 0 I 3' w eft> the tide day is diorter than the lunar day ; 
and while fhe moves from 56° 47' ead to 123 0 13', or from 

12 3° 1 i > vve ft t0 56° 47’> the tide-day is longer than the lu¬ 
nar-day. 

Von. XVIII. Part II. 
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We now fee the reafon why 

-The fwelling tl-le^ obey the mcon. 

The time of high water, when the fun and mom a-e in 
the eouator, is never more than 47 minutes different from 
that of the moon's fouthing ( + or — a certain fixed quan¬ 
tity, to be determined once for all by obfervation.) 

It is now an eafy matter to determine the hour of Ivgh 
water correfponding to any pofition ot the fun and moon in 
the equator. Suppofe that on the noon of a certain day 
the moon’s didance from the fun is ms. The condrudtion 
of this problem gives us s h, and the length of the tide day. 
Call this T. Then fay 360° : ; m — T: t, and / is the hour 
of high water. 

Or, if we choofe to refer the time of high water to the 
moon’s fouthing, we mud find the value of m b at the lime 
of the moon’s fouthing, and the difference d between the 
tide day and a mean lunar day L, and fay 360 : m b = d: s, 
the time of high water before the moon’s fouthing in the 
fird and third quarters, but after it in the fecond and fourth. 
The following table by Daniel Bernoulli exhibits thefe 
times for every ioth degree of the moon’s elongation from 
the fun. The fird or leading column is the moon’s elon¬ 
gation from the fun or from the point of oppofition. The 
fecond column is the minutes of time between the moon’s 
fouthing and the place of high water. The marks — and 
+ didinguifh whether the high water is before or after the 
moon’s fouthing. The third column is the hour and mi¬ 
nute of high water. But we mud remark, that the fird 
column exhibits the elongation, not on the noon of any day, 
but at the very time of high water. The two remaining 
columns exprefs the heights of the tides and their daily va¬ 
riations. 


m s. 

m h. 

S k> 

M S. 

M v. 

0 

O 

/ 

O 

h. ' 

0. 0 

1000 


10 

I It 

0.28+ 

987 

*3 

38 

62 

81 

20 

22 - 

0.58 

949 

30 

3 * 4 - 

1.284 

887 

40 

40 — 

2. - 

806 

50 

45 — 

2 -35 

7*5 

9 * 

60 

464 - 

3-134 

610 

1 °5 

70 

40!— 

3-594 

5*8 

92 

65 

24 

80 

25 — 

4-55 

453 

90 

O 

6— 

429 


100 

+ 

2 5 + 

7 - 5 

453 

24 

65 

no 

4°t+ 

8. 04 

518 

120 

46’ + 

8.464 

610 

92 

105 

9 * 

81 

13° 

45 + 

9.25 

7 i 5 

140 

40 + 

xo.— 

S06 

150 

3 * 4 -+- 

10.314 

887 

160 

22 + 

11. 2 

949 

38 

170 

**++ 

11 - 3*4 

987 

1180 

O 

12. — 

I coo 

*3 


The height of high water above the low water confti- 
tutes what is ufually called the tide. This is the intered- 
ing circumdance in pradtice. Many circumdances render it 
almod impoffible to fay what is the elevation of high water 
above the natural furface of the ocean. In many places the 
furface at low water is above the natural furface of the 
ocean. This is the cafe in rivers at a great didance from 

3 U their 
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their mouths. This may appear abfurd, and is certainly 
very paradoxical; but it is a fad eftablifhed on the mod 
unexceptionable authority. One indance fell under our 
own obfervation. The low water mark at fpring tide in 
the harbour of Alloa was found by accurate levelling to be 
three feet higher than the top of the done pier at Leith, 
which is feveral feet above the high water mark of this har¬ 
bour. A little attention to the motion of running waters 
will explain this completely. Whatever checks the motion 
of water in a canal mud raife its furface. Water in a canal 
runs only in confequence of the declivity of this furface : 
(See River). Therefore a flood tide coming to the 
mouth of a river checks the current of its waters, and they 
accumulate at the mouth. This checks the current farther 
up, and therefore the waters accumulate there alfo: and this 
checking of the dream, and confequent riflng of the waters, 
is gradually communicated up the river to a great didance. 
The water rifes every where, though its furface dill has a 
flope. In the meantime, the flood tide at the mouth paffes 
by, and an ebb fucceeds. This mud accelerate even the 
ordinary courfe of the river. It will more remarkably acce¬ 
lerate the river now raifed above its ordinary level, becaufe 
the declivity at the mouth will be fo much greater. .There¬ 
fore the waters near the mouth, by accelerating, will fink 
in their channel, and increafe the declivity of the canal be¬ 
yond them. This will accelerate the waters beyond them ; 
and thus a dream more rapid than ordinary will be produ¬ 
ced along the whole river, and the waters will fink below 
their ordinary level. Thus there will be an ebb below the 
ordinary furface as well as a flood above it, however doping 
that furface may be. 

Hence it follows, that we cannot tell what is the natural 
furface of the ocean by any obfervations made in a river, 
even though near its mouth. Yet even in rivers we have 
regular tides, fubjeded to all the varieties, deduced from 
this theory. 

We have feen that the tide is always proportional to M S. 

It is greated therefore when the moon is in conjunction or 
oppolition, being then S r, the fum, of the feparate tides 
produced by the fun and moon. It gradually decr.eafes as 
the moon approaches to quadrature ; and when fhe is at 
or q, it is SO, or the difference of the feparate tides. Sup- 
pofing S r divided into i.oco equal parts, the length of MS. 
is exprefled in thefe parts in the fourth column of the fore¬ 
going table, and their differences are exprefled in the fifth 
column. 

We may here obferve, that the variations of the tides in 
equal fmall times are proportional to the fine of twice the 
diftance of the place of high water from the moon. For 
fince M n is a condant quantity, on the fuppofition of the 
moon’s uniform motion, M v is proportional to the variation 
of MS. Now M n: Mv=MC : CI=i: fin. 2 y, and 
M n and MC are condant quantities. 

Thus we have feen with what eafe the geometrical con- 
ftrudion of this problem not only explains all the intered- 
ing circumdances of the tides, but alfo points them out, al- 
mod without employing the judgment, and exhibits to the 
eye the gradual progrel's of each phenomenon. In thefe re- 
fpeds it has great advantages over the very elegant.algebraic 
analyfis of Mr Bernoulli. " In that procels'we advance al- 
mod without ideas, and obtain our fplutions as detached 
fads, without perceiving their regular feries. This is the 
ulual pre-eminence of geometrical analyfis ; and we regret 
that Mr Bernoulli, who was eminent in this branch, did riot 
rather employ it. We doubt not but that he would have 
fhown fiill more clearly the connexion and gradual progrefs 
of every particular. His aim, however, being tp inftrud 
th.k who were to calculate tables of the different affections 
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of the tides, he adhered to the algebraic method. Unfor¬ 
tunately it did not prefent him with the eafied formulae for 
practice. But the geometrical condruCtion which we have 
given fuggefts feveral formulas which are exceedingly fimple, 
and afford a very ready mode of calculation. 

The fundamental problems are to determine the angle 
/ O h or m O h, having m O s given; and to determine 
M S. 

Let the given angle m O / be called a; and, to avoid 
the ambiguity of algebraic figns, let it always be reck¬ 
oned from the neared fyzigy, fo that we may always 
have a equal to the fum of x and y. Al(o, make d’~ zs 

S’xfm. 2 2 a Sd 

which reprefents the: 


M' + S‘-j-2MxSx col". 2 a 
of fig. 4. or fin. 2 2 y, and make p 


S x fin. 2 a 


Sc 


M-j-S x cof. 2 a 

is the expreffion of — of that figure, or of tan. 2 v. 

Mr J 

we fha.ll have, 

=y^ 


SM 1 

which 

Then 


1. Sin. 


For we lhall have cofi 


2y — /J 1— d*. But fin.’yrr- 


cof. 

2 


2y=- 


i—Vi— .j* 


and fin 


•^y -y —• 


2. Tan. y ~ 


1 + V 1 + A 
is the fecant of 


For becaufe. p is. = 
2 y, and 1 + 4/1 +p* 


tan. 


2yV 1 + /> 2 
-p- tan._y. 

Thefe proceffes for obtaining y diredly. are abundantly 
Ample. But it will be much more expeditious and eafy to 
content ourfqlves with obtaining 2 y by means of the value 

of its tangent, viz. ^ g ^ Or, we may find * by 


M d 


means of the fimilar value of its tangent yll of fig. 

k> d. 

There is fiill an eafier method of finding both 2 x and 2 y, 
as follows. 

Make M +.S : M—S z: tan. a : tan. b. Then b is the 
difference of x and y, as a is their fum. For this analogy 
evidently gives the tangent of half the difference of the 
angles CSMand CMS of fig. 4. or of 2 x and 2 y. There¬ 
fore to a, which is half of the fum of 2 x + 2 y, add b, and we 

have 2 x —a -\-b, or x — —£, and y = a j . 

2 2 

By either of thefe methods a table may be readily com¬ 
puted of the value of x or y for every value of a. 

But we muft recoiled that the values of S and M are by 
no means condant, but vary in the inverfe triplicate ratio of 
the earth’s .didance from the fun and moon ; and the ratio 
of 2 to 5 obtains only when thefe luminaries are at their 
mean diUances from the earth. The forces correfponding 
to the perigean medium and apogean didances are as fol¬ 
low. 


Apogean 

Medium 

Perigean 


Sun. 

1,901 

2 , 

2,105 


Moon. 

4.258 

5. 

5.925 


Hence we fee that the ratio of S to M may vary from 
1,901 : 5»9 2 5 t0 2. 1 °5. : 4.258* that is, nearly from 1 : 5 


to 1 : 2, or from 2 : 6 to 2 : 4. The fflar force does not 
vary much, and may be retained as condant without any 
great error. But the change of the moon’s force has great 
effeds on the tides both as to their time and their quan¬ 
tity- I. In 
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I. In vefpeft of their Time. 

1. The tide day following a fpring tide is 2-j.h. 27' when 
the moon is in perigee, but 24b. 33' when fhe is in a- 
pogee. 

2. The tide day following neap tide is 25I1. 15', and 25I1. 
40' in thefe two fituations of the moon. 

, 3. The greateft interval of time between high water and 
the moon’s fouthing is 39' and 61 '; the anglej being g° 
45' in the firft cafe, and 15 0 15' in the fecond. 

II. In refpedt of their Heights. 

1. If the moon is in perigee when new or full, the fpring 
tide will be 8 feet inftead of 7, which correfponds to her 
mean diftance. The very next fpring tide happens when 
fhe is near her apogee, and will be 6 feet inftead ot 7. The 
neap tides happen when (he is at her mean diftance, and will 
therefore be 3 feet. 

. But if the moon be at her mean diftance when new or 
full, the two fucceeding fpring tides will be regular or 7 feet, 
and one of the neap tides will be 4 feet and the other only 
2 feet. 

Mr Bernoulli has given us the following table of the time 
of high water for thefe three chief fituations of the moon, 
namely, her perigee, mean diftance, and apogee. It may 
be had by interpolation for all intermediate pofitions with 
as great accuracy as can be hoped for in phenomena which 
are fubjedt to fuch a complication of difturbances. The firft 
column contains the moon’s elongation from the fun. The 
columns P, M, A, contain the minutes of time which elapfe 
between the moon’s fouthing and high water, according as 
fhe is in perigee, at her mean diftance, or in apogee. The 
fign— indicates the priority, and -[- the pofteriority, of high 
water to the moon’s fouthing- 
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The t tadcr will undoubtedly be making fome comparifon 
in his own mind of the deductions from this theory with the 
aftual ftute of things. He will find fome coniiderable re- 
femblances; but he will alfo find fuch great differences as 
will make him very doubtful of its juftncfs. In very few 
places does the high waiter happen within ^ths of an hour 


of the moon’s fouthing, as the theory leads him to expect ; 
and in no place whatever does the fpring tide tall on the 
day of new and full moon, nor the neap tide on the day ot 
her quadrature. Thefe always happen two or three d i\s 
later. By comparing the difference of high water and the 
moon’s fouthing in different places, he will hardly find any 
connedling principle. This thows evidently that the cauie 
of this irregularity is local, and that the juftnefs of the theory 
is not affected by it. By confidering the phenomena in a 
navigable river, he will learn the real caufe of the deviation. 
A flood tide arrives at the mouth of a river. The true the¬ 
oretical tide differs in no refpedt from a wave. Suppofe a 
fpring tide adtually formed on a fluid fphere, and the fun 
and moon then annihilated. The elevation mutt fink, pref- 
fing the under waters afide, and caufing them to rife where 
they were depreffed. The motion will not flop when the 
furface comes to a level; for the waters arrived at that po- 
fition with a motion continually accelerated. They will 
therefore pafs this polition as a pendulum paffes the perpen¬ 
dicular, and will* rife as far on the other fide, forming a 
high waiter where it was low water, and a low water where 
it was high water ; and this would go on for ever, ofcilla- 
t>ng in a time which mathematicans can determine, if it 
were not for the vifeidity, or fomething like fridfion, of the 
waters. If the fphere is not fluid to the centre, the motion 
of this wave will be different. The elevated waters cannot 
fink without diffufing themfelves fidewife, and occafioning a 
great horizontal motion, in order to fill up the hollow at 
the place of low water. This motion will be greateft about 
half way between the places of high and low water. The 
fhallower we fuppofe the ocean the greater muft this hori¬ 
zontal motion be. The refiftance of the bottom (tho’ per- 
fedtly fmooth and even) will greatly retard it all the way 
to the furface. Still, however, it will move till all be level, 
and will even move a little farther, and produce a fmall flood 
and ebb where the ebb and flood had been. Then a con¬ 
trary motion will obtain ; and after a few ofcillations, which 
can be calculated, it will be infenftble. If the bottom of 
the ocean (which we (till fuppofe to cover the whole earth) 
be uneven, with long extended valleys running in various di- 
redtions, and with elevations reaching near the furface, it is 
evident that this muft occafion great irregularities in the 
motion of the undermoft waters, both in refpedt of velocity 
and diredlion, and even occafion fmall inequalities on the 
furface, as we fee in a river with a rugged bottom and ra¬ 
pid current. The deviations of the under currents will drag 
with them the contiguous incumbent waters,’ and thus oc¬ 
cafion greater fuperficial irregularities. 

Now a flood arriving at the mouth of a river, muft adt 
precifely as this great wave does. It muft be propagated 
up the river (or along it, even though perfeftly level) in a 
certain time, and we (hall have high water at all the diffe¬ 
rent places in fucceflion. This is diftindfly feen in all ri. 
vers. It is high water at the mouth of the Thames at three 
o’clock, and later as we go up the river, till at London 
bridge we have not high water till three o’clock in the 
morning, at which time it is again high water at the Nore. 
But in the mean time, there has been low water at the 
Nore, and high water about half way to London ; and while 
the high water is proceeding to London, it is ebbing at 
this intermediate place, and is low water there when it is 
high water at London and at the Nore. Did the tide ex¬ 
tend as far beyond London as London is from the Nore, 
we (hould have three high waters with two low waters in- 
terpofed. The mod remarkable inftance of this kind is the 
Maragnon or Amazon river in South America. It appears 
by the obfervations of Condumine and others, that between 
Para, at the mouth of the river, and the conflux of the Ma- 
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dera and Maragnon, there arefeven coexiftent high waters, 
with fix low waters between them. Nothing can more evi¬ 
dently (how that the tides fa thefe places are nothing but 
the propagation of a wave. The velocity of its fuperficial 
motion, and the diftance to which it will fenfibly go, muft 
depend on many circumftances. A deep channel andgentle 
acclivity will allow it to proceed much farther up the river, 
and the difiance between the fucceffive fummits will be great¬ 
er than when the channel is (hallow and deep. If we apply 
the ingenious theory of Chevalier Buat, delivered in the ar¬ 
ticle River, we may tell both the velocity of the motion 
and the interval of the fucceffive high waters. It may be 
imitated in . artificial canal-, and experiments of thi-. kind 
would be very inftruffive. We have laid enough at prefent 
for our purpofe of explaining the irregul irity of the times 
of high water in different places, withrelpeff to the moon’s 
fouthing. For we now fee cleat ly, that fomethtng of the 
fame kind muft happen in all great arms of the fea which 
are of an oblong (hape, and communicate by one end with 
the open ocean. The general tide in this ocean muft pro¬ 
ceed along this channel, and the high water will happen on 
its (hores in fucceffion. This alfo is diftinffly feen. The 
tide in the Atlantic ocean produces high water at new and 
full umon at a later and later hour along the fouth coaft of 
Great Britain in proportion as we proceed from Sfflly iflands 
to Dover. In the fame manner it is later and later as we 
come along the eaft coaft from Orkney to Dover. Yet even 
in this progrefs there are confiderable irregularities owing 
to the finuolities of the Ihores, deep indented bays, promi¬ 
nent capes, and extenfive ridges and valleys in the channel. 
A fimilar progrefs is obferved along the coafts of Spain and 
Fraiice, the tide advancing gradually from the.fouth, turn¬ 
ing round Cape Finifterie, ranging along the north coaft 
®f Spain, and along the weft and north coafts oi France. 

The attentive coufideration of thefe faffs will not only 
fatisfy us with refpeff to this difficulty, but will enable us 
to trace a principle of connexion amidft all the irregularities 
that we obferve. 

We now add, that if we rote the difference between the 
time of high water of fpring tide, as given by theory, for 
any place, and the obferved time of high water, we (hall find 
this interval to be very nearly conftant tliro’ the whole feries 
of tides during a lunation. Suppofe this interval to be forty 
hours. We (hall find every other phenomenon fucceed after 
the fame interval. And if we fuppofe the moon to be in 
the place where (lie was 40 hours before, the obfervation 
will agree pretty well with the theory, as to the fucceffion 
of tides, the length of tide day.^t-he retardations of the 
tides, and their gradual diminution from fpring to neap 
tide. We fay pretty well ; for there (fill remain feveral 
fmall irregularities, different in different places, and not fol¬ 
lowing any obfervable law. Thefe are therefore local, and 
owing to local caufes. Some of thefe we (hall afterwards 
point out. There is alfo a general deviation of the theory 
from the real feries of tides. The neap tides, and thofe ad¬ 
joining, happen a little earlier than the corrected theory 
points out. Thus at Breft (where more numerous and ac¬ 
curate obfervations have been made than at any other place 
in Europe), when the moon changes precifely at noon, it is 
high water at 3h. 28'. When the moon enters her fecond 
quarter at noon, it is high water at 8h. 40', inftead of 9 h. 
<<8\ which theory affigns. 

’ ‘Something fimilar, And within a very few minutes equal, 
to this is obferved in every place on the fea-coaft. This is 
therefore fomething general, and indicates a real defeff in 

^ Buuhis arifes from the fame caufe with the other general 
deviation, viz. that the greateft and leaft tides do not happen 


on the days of full and halt moon, bat a certain time after. 
We (hall attempt to explain this. 

We fet out with the fuppoution, that the water acquired 
in an inftant the elevation competent to its equilibrium. But 
this is not true. No motion is inftantaneous, however great 
the force ; and every motion and change of motion produ¬ 
ced by a fenfible or finite force increafes from nothing to 
a fenfible quantity by infinitely fmall degrees- Time elapfes 
before the body can acquire any fenfible velocity ; and in 
order to acquire the fame fentible velocity by the affion of 
different forces adling fimilarly, a time mult elapfe inverfely 
pi oportional to the force. An infinitely fmall force requires 
a finite time for communicating even an infinitely fmall ve¬ 
locity; and a finite (orce, in an infinitely fmall time, com¬ 
municates only an infinitely fmall velocity ; and if there be 
any kind o motion which changes by infenfible degrees, it 
requires a finite f rce to prevent thi* change. Thus a buc¬ 
ket of water, hanging by a cord lapped round a light and 
eafily moveable cylinder, will run down with a motion uni¬ 
formly accelerated j but this motion will be prevented by 
hanging unequal bucket on the other fide, fo as to adt with 
a finite force. This force prevents only infinitely fmall ac- 
celera ions. 

N w let ALKF (~g. 6 ) be the folid nucleus of the 
earth, furrounded by the lpheric il ocean b b dg. Let this 
be railed t • a fpheioid BHDG by the adtion of the moon 
at M, or in the direction o: the avis CM- If all be at reft, 
this fpheroid may have the form precifely competent to its 
equilibrium. But let the nucleus, with its fplvroidal ocean, 
have a motion round C in the diredtion AFKL fiora weft 
to eaft. When the line < f water BA is carried into the 
fituatii n / q infinitely near to BA, it is no longer in equili- 
brio ; for s is too elevated, and the part now come to B is 
too much depreffed. There is a force tending to deprefs' 
the waters at s, and to raife thofe now at B ; but this force 
is infinitely fmall. It cannot therefore reftore the ftiape 
competent to equilibrium till a fenfible time has elapfed; 
therefore the dillurbing force of the moon cannot keep the 
fummit of the ocean in th; line MC. The force muft be of 
a certain determinate magnitude before it can in an inftant 
undo the inftantaneous effeff of the rotation of the waters 
and keep the fummit of the ocean in the fame place. But 
this effeff is poffible ; for the depreffion at s neceffary for 
this purpofe is nearly as the diftance from B, being a de¬ 
preffion, not from a ftraight 1 ne, but from a circle deferibed 
with the radius CB. It is therefore an infinitefimal of the 
firft order, and may be reftored in an inftant, or the conti¬ 
nuation of the depreffion prevented by a certain finite force. 
Therefore there is feme diftance, fucb as B y, where the dif- 
turbing force of the moon may have the ne.diary intenfity. 
Therefore the fpheiical ocean, inftead of being kept conti¬ 
nually accumulated at B and D, as the waters turn round, 
will be kept accumulated at y and/, but at a height fome- 
what fmaller. It is much in this way that we keep melted 
pitch or other clammy matter from running off from a bruffi, 
by continually turning it round, and it hangs protuberant, 
not from the loweft point, but from a point beyond it, in 
the direffion of its motion. The faffs are very fimilar. 
The following experiment will illuftrate this completely, and 
is quite a parallel faff. Conceive GDH, the lower half of 
the ellipie, to be a fupple heavy rope or chain hanging from 
a roller with a handle. The weight of the rope makes it 
hang in an oblong curve, juft as the force ot the moon raifes 
the waters of the ocean. Turn the roller very (lowly, and 
the rope, unwinding at one fide and winding up rn the other 
fide of the roller, will continue to form the fame curve: 
but turn the roller very brifidy in the direffion FILL, and 
the rope will jiowhang like the curve u / v, confiderably 
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advanced from the perpendicular, fo far, to wit, that the 
force of gravity may be able in an inftant to undo die infi¬ 
nitely lmail elevation produced by the turning. 

We are very anxious to have this circumdance clearly 
conceived, and its truth firmly eftablifiied ; becaule we have 
obferved it to puzzle many perlons not unaccudomed to 
luch difcuflions : we therefore hope tlut our reiders, who 
have got over the. difficulty, w ill indulge us while we give 
yet another view of this matter, which leads to the lame 
conclufion. 

It is certain that the interval between high and low wa¬ 
ter is not lufficient for producing all the accumulation ne- 
celTary for equilibrium in an ocean fo very (hallow. The 
horizontal motion neceffary for gathering together fo much 
water along a (hallow fea would be prodigious. Therefore 
it never attains its full height; and when the w T aters, already 
raifed to a certain degree, have paffed the fituation imme¬ 
diately under the moon, they aie dill under the affion of 
accumulating forces, although thefe forces are now dimi- 
nilhed. They will continue rifing till they have io far pad 
the moon that their fituation fubjefts them to depreffing 
forces. If they have acquired this fituation with an accele¬ 
rated motion, they will rife (till farther by their inherent 
motion, till the depreffing forces have deftroyed all their ac¬ 
celeration, and then they will begin to fink again. It is in 
thi> way that the nutation of the earth’s axis produces the 
greatell inclination, not when the inclining forces ate gieat- 
ed, but three months after. It is thus that the warmed 
time of the day is a confiderable while after noon, and that 
the warmed fealbn is confiderably after midfummer. The 
warmth increafes till the momentary wade of heat exceeds 
the momentary fupply. We conclude by frying, that it 
may be demondrateJ, that, in a fphere, fluid to the centre, 
the time of high water cannot be lefs, and may be more, than 
three lunar hours after the moon’s fouthing. As the depth 
of the ocean dimimfhes, this interval alio diminifhes. 

It is pethaps impoffible to affign the didance Bj? at 
which the fummit of the ocean may be kept while the earth 
turns round its axis. We can only fee, that it mud be lefs 
when the accumulating force is greater, and therefore lefs 
inl’pring tides than in neap tides; but the difference may 
be infenfible. All this depends on circumltances which we 
are little acquainted wiih: mai.y of thefe circumdanoes are 
local; and ihe fituati <n of the fummit of the ocean, with 
refpedl to the mnon, may be different in different places. 

Nor have we been able to determine theoretically what 
will be the height of the fummit. It will certainly be lefs 
than the height nectifiry for perfect equilibrium. Daniel 
Bernoulli fays, that, after very attentive confideration, he is 
convinced that the height at new or full moon will be to the 
theoretical height as the cofine of the angle BC_y to radius. 


or that the height at y will be B l x 

The refult of all this reafoning is, that we mud always 
fuppofe the fun mit of the tide is at a certain didance eaft- 
ward from the place affigned by the theory. Mr Bernoulli 
concludes, from a veiy copious companion of obfervations 
atdiifeient places, that the place of high water is about 20 
degrees to the eadward of the place a.Iigned by the theory. 
Therefore the table formed g.ven will correfpond with ob- 
fervation, if the lead ng column ot the moon’s elongation 
from the fun bea. ercd accordingly. We have inferred it 
again in this pl.-ce, wiih this alar -ition, and added three 
columns for the times of high water. Thus changed it 
will be of grr at u!e. 

We have n w an explanation of the acceleration of the 

neap tides, winch liquid h-ppen 6 hours later than the 


fpring tide-. They are in fact tides correfpmding to pofi- 
tions of the moon, which are 20° more, and not the ieal 
fpring and neap tides. Thefe do not happen till two days 
afeer; and if the really irr. ated and lead tides be obferved, 
the lead will be found 6 hours later than the fird. 


2° c 

High W iter before orafter 
M ion’s Southing. 

Time of High Water. 

3 s 

Perigee 

M. Dill. 

Apogee. 

Peiigee. 

VI. Did. 

Apogee. 

O 

18 after 

22 aftei 

2 74after 

0.18 

0.22 

0.27-I 

IO 

9 r do. 

1 14 - 

'4 

0-494 

0.514 

0.54 

20 

0 do. 

O 

O 

1.20 

1.20 

1.20 

3 ° 

94 bef. 

11 ‘ bef. 

14 bef. 

1 - 5°4 

1 48 

1 46 

+0 

18 do. 

22 

*74 

2.22 

2.18 

2.1 2 

5 ° 

26 

314 

394 - 

* 54 

2 48 

2.4O 

60 

33 

40 

50 

3-*7 

3.20 

3.!° 

70 

374 - 

45 

5 6 

4 °* 4 - 

* 3-55 

3 44 

80 

384 

464 

58 

4 - 4 1 4 

4 33 

4.22 

90 

334 

4 ° 4 t 


5 *64 

5-*9 

5 -° 9 

IOO 

22 

z 5 

3 1 

6. 9 

6.15 

6.09 

I IO 

O 

O 

0 1 

7.20 

7-20 

7,20 

120 

22 after 

25 afte. 

3: after 

8 21 

8.25 

8.31 

13c 

34-aftei 

4°4 

5°4 

9 - ' 34 - 

9 20 

9 - 3 ° 

I40 


464 

5 « 

9-584 

10.06 

10.18 

15 c 


45 

5 6 

i °374 

JO -45 

10.56 

16c 

13 

40 

50 

11 13 

1 1.20 

1 ** 3 ° 

170 

26 

3‘-4 

294 

11-46 

n.51 

H.59 

1 So 

18 

22 

*74 

0.18 

O 22 

0 27 


This table is general; and exhibits the time of high wa¬ 
ter, and their difference from thole of the moon’s fouthing, 
in the open fea, fr-.e Irom all local obdru&ions. If there¬ 
fore the time of high water in any place on the earth’s 
equator (f r we have hitherto c-nfidered no other) he dif¬ 
ferent from this table (fuppofed correft), we mud attri¬ 
bute the difference to the didinguifiiing circumdances of the 
fituation. Thus every place in the equator (houldhtve high 
water on the day that the moon, fituated at her mean dif- 
tance, changes precifely at noon, at 2 1 minutes pad noon; 
becatife the moon palfes the meridian along with the fun by 
fuppofition. Therefore, to make ufe of this table, we mult 
take the difference between the fird number of the column, 
intitled time of high water, from the time of high water at 
full and change peculiar to anyplace, and add this to all 
the other numbers of that column. This adapts the table 
to the given place. Thus to know the time of high water 
at Leith when the moon is 50® ead of the fun, at her mean 
diitance fiom the ea-th, take 22' from 4L 30', there remains 
4.08. Add this to 2h. 48', and ue have 6h. 56' for the 
hour of high water. (The hour of high va'er a' new and 
full moon for Edinburgh is marked 4h. 30' in Malkelyne’s 
tables, but we do not pretend to give it as the cxicf deter¬ 
mination. This would require a feries of accurate obfir- 
vations.) 

It is by no means an eafy matter to afeertain the time of 
high water with precifion. L changes fo very (lowly, that 
ne may eafiiy midake the exaft mil me. The bed method 
is to have a pipe with a fmall hole nt-r it- bottom, and a 
float with a long graduated rod The water ge>s in by the 
fmall hole and railes the float, and the final!ne:s of the hole 
prevents the hidden and irregular darts which wave- would 
occafion. Indead of obierving the moment of high wafer, 
obferve the height of the rod about half hour before, 
and wait after high water til 1 th- rod comes again to that 
height: take the middle between them. The water files 
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fen Ably half an'hour before the top of thd tide, and quickly 
changes the height of the rod, fo that we cannot make a 
great miflake in the time. 

Mr Bernoulli has made a very careful comparifon of the 
theory thus corrected, with the great colleftion of obferva- 
tions prel'.rved in the Depot de la Marine at Breft and 
Rochefort * ; and finds the coincidence very great, and far 
exceeding any rule which he had ever feen. Indeed we have 
no rules but what are purely empirical, or which fuppofe 
a uniform progiefTion of the tides. 

The heights of the tides are much more affe£ted by local 
circumftances than the regular feries of their times. The 
regular fpring tide fhould be to the neap tide in the fame 
proportion in all places ; but nothing is more different than 
this proportion. * In fome places the fpring tide is not 
double of the neap tide, and in other places it is more than 
quadruple. This prevented Bernoulli from attempting to 
fix the proportion of M to S by means of the heights of 
the tides. Newton had, however, done it by the tides at 
Briftol, and made the lunar force almoft five times greater 
than the folar force. But this was very ill-founded, for the 
reafon now given. 

Yet Bernoulli faw, that in all places the tides gradually 
decreafed from the fyzigies to the quadratures. He there¬ 
fore prefumed, that they decreafed by a fimilar law with 
the theoretical tides, and has given a very ingenious method 
of accommodating the theory to any tides which may be 
obferved. Let A be the fpring tide, and B the neap tide 
in any place. Then form an M and an S from thele, by 

making M == , and S = ^~T— ; fo that M + S may 

2 2 

be rz A, and M— S = B agreeable to theory. Then with 
this M and S compofe the general tide T, agreeable to the 
conftrudtion of the problem. We may be perfuaded that 
the refult cannot be far from the truth. The following 
table is calculated for the three chief diftances of the moon 
from the earth. 


ftC 0 

f *} 

s « 

Height of the Tide. 

Moon in Perigee. 

Moon in M, Dill, 

Moon in Apogee. 

0 

o,99A-(-o,i5B 

o,S8A4-o,i2B 

o,79A4-o,o8B 

10 

1, ioA-|-o,04B 

0,9 7 A 4 - 0,03 B 

o,87A + o,02 B 

20 

i,i4A-j-o,ooB 

i,ooA-}-o,ooB 

o,9oA4-o,ooB 

3 ° 

i,ioA-j-o,o4B 

0,9 7 A 4-0,03 B 

0,87 A-j-0,02B 

40 

o,99A-j-o,i5B 

o,88A-j-o,i 2B 

o,79A4-o,o8B 

5 ° 

0,8 jA+o,32B 

0,75 A-j-0,25 B 

0,68 A 4-0,18B 

60 

0,67 A+ 0,5 3 B 

o,59A-j-o,4iB 

o, 53 a + °> 2 9 b 

70 

0,46 A + 0,75 B 

0,41 A-}-o,59B 

o,37A 4-0,41 B 

So 

o,28A-[-o,96B 

c, 25 A-}-o, 75 B 

0,23 A-j-o,53B 

90 

o,i 3 a + i,i 3 I 3 

o,i2A-j-o,88B 

0,11 A-(-o,62B 

ICO 

0,03 A 4-1,2411 

0,03 A+o,97B 

o,03A4-o,6SB 

I 10 

o,ooA-j-1,2 SB 

0,00 A 4- i,ooB 

o,ooA-(-o,7oB 

120 

0,03 A -j- 1.24B 

0,03 A 4-0,97.6 

0,03 A-j-o,68B 

13° 

o,i3A-f-i,i3B 

o,i2A-j-o,88B 

0,11A 4-0,62B 

140 

0,28 A-f-o,96B 

0,25A4-0,756 

°> 2 3 A + °, 53 B 

150 

0,46 A -}-0,75 B 

0,41 A + o,59B 

°> 37 A + o, 4 iB 

160 

o,67A + o,53B 

o, 59 ^ + o, 4 i B 

°'53 a + o, 2 9 b 

I 70 

0,85 A 4 - 0,3213 

°,75 A + 0,23 B 

o,6sA4-o,i8B 

1 So 

o ,99 A + o,i5B 

o,88A-j-o,i2B 

o,79A4-o,o8B 


Obferve that this table is corrected for the retardation 
arifing from the inertia of the waters. Thus when the 
moon is 20 degree- from the fu:i, the mean dilfance tide is 
I,ocA-f o,ooB, which is the theoretical tide correfponding 
to conjunction or oppofition. 


We have now given in fufficient detail the phenomena of 
the tides along the equator, when the fun and moon are 
both in the equator, fhewing both their times and their 
magnitude. When we recolleCt that all the feCtions of an 
oblong fpheroid by a plane palling through an equatorial 
diameter are ellipfes, and that the compound tide is a com¬ 
bination of two fuch fpheroids, we perceive that every fec- 
tion of it through the centre, and perpendicular to the plane 
in which the fun and moon are fituated, is alfo an ellipfe, 
whofe fhorter axis is the equatorial diameter of a fpring 
tide. This is the greateft depreffion in all fituations of the 
luminaries; and the points of greateft depreffion are the 
lower poles of every compound tide. When the luminaries 
are in the equator, thefe lower poles coincide with the poles 
of the earth. The equator, therefore, of every compound 
tide is alfo an ellipfe ; the whole circumference of which is 
lower than any other fedion of this tide, and gives 'the 
place of low water in every part of the earth. In like 
manner, the feftion through the four poles, upper and lower, 
gives the place of high water. Thefe two fedtions are ter- 
reftrial meridians or hour circles, when the luminaries are 
in the equator. 

Hence it follows, that all that we have already laid as to 
the times of high and low water may be applied to every 
place on the furface of the earth, when the fun and moon 
are in the equator. But the heights of tide will diminifh 
as we recede from the equator. The heights muft be re-, 
duced in the proportion of radius to the cofine of the lati¬ 
tude of the place. But in every other fituation of the fun 
and moon all the circumftances vary exceedingly. It is very 
true, that the determination of the elevation of the waters 
in any place whatever is equally eafy. The difficulty is, 
to exhibit for that place a connected view of the whole tide, 
with the hours of flood and ebb, and the difference between 
high and low water. This is not indeed difficult; but the 
procefs by the ordinary rules of fpherical trigonometry is 
tedious. When the fun and moon are not near conjunftion 
or oppofition, the fhape of the ocean refembles a turnip, 
which is flat and not round in its broadeft part. Before 
we can determine with precifion the different phenomena 
in connection, we mil ft afcertain the pofttion or attitude of 
this turnip ; marking on the furface of the earth both its 
elliptical equators. One of thefe is the plane palling thro’ 
the fun and moon, and the other is perpendicular to it, 
and marks the place of -low water. And we muft mark in 
like manner its firft meridian, which paffes through all the 
four poles, and marks on the furface of the earth the place 
of high water. The pofition of the greateft feiftion of this 
compound fpheroid is frequently much inclined to the earth’s 
equator ; nay, fometimes is at right angles to it, when 
the moon has the fame right afcenfion with the fun, but 
a different declination. In thefe cafes die ebb tide on the 
equator is the greateft polfible ; for the lower poles of the 
compound fpheroid are in the equator. Such fituations 
occaiion a very complicated calculus. We muft therefore 
content ourfelves with a good approximation. 

And firft, with refpett to the times of high water. It 
will be fufficient to conceive the fun and moon as always in 
one plane, viz. the ecliptic. The orbits of the fun and 
moon are never more inclined than 57 degrees. This will 
make very little difference ; for when the luminaries are fo 
fituated that the great circle through them is much inclined 
to the equator, they are then very near to each other, and 
the form of the fpheroid is little different from what it 
would be if they were really in conjumftion or oppofition. 
It will therefore be fufficient to conlider the moon in three 
different fituations. 

1. In the equator. The point of lngheft water is never far¬ 
ther 
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Tide, ther from the moon than 15 0 , when (he is in apogee and 
the fun in perigee. Therefore if a meridian be drawn thro’ 
the point of higheft water to the equator, the arch mh of 
fig. 4. will be reprefented on the equator by another arch 
about T^g- of this by reafon of the inclination of the equa¬ 
tor and ecliptic. Therefore, to have the time of high wa¬ 
ter, multiply the numbers of the columns which exprcfs the 
difference of high water and the moon’s fouthing by T Vo> 
and the produfts give the real difference. 

2. Let the moon be in her greateft declination. The 
arch of right afcenfion correfponding to m h will be had by 
multiplying m h, or the time correfponding to it in the 
table, by 

3. When the.moon is in a middle fituation between thefe 
two extremes, the numbers of the table will give the right 
afcenfion correfponding to mb without any coiredtion, the 
diUance fiom the equator compenl'ating for the obliquity of 
the ecliptic arch m h. 

The time of low water is not fo eafily found ; and we 
muff either go through the whole trigonometrical procefs, 
or content ourfelves with a lefs perfe€t approximation. 
The trigonometrical procefs is not indeed difficult: We 
muft find the pofition of the plane through the fun and 
moon. A great circle through the moon perpendicular to 
this is the line of high water; and another perpendicular 
circle cutting this at right angles is the circle of low water. 

But it will be abundantly exaft to confider the tide as 
accompanying the moon only. 

Let NQSE (fig. 7.) be a feftion of the terraqueous 
globe, of which N and S are the north and fouth poles and 
EOQjthe equator. Let the moon be in the dire&ion OM, 
having the declination BQ^ Let D be any place on the 
earth’s furface. Draw the parallel LDC of latitude. Let 
B'F b'f be the ocean, formed into a fpheroid, of which B b 
is the axis and f F the equator. 

As the place D is carried along the parallel CDL by the 
rotation of the earth, it will pals in fucceffion through dif¬ 
ferent depths of the watery fpheroid. It will have high 
water when at C and L, and low water when it erodes the 
circle f OF. Draw the meridian N d G, and the great cir¬ 
cle B d b. The arch GQ^wben converted into lunar hours 
(each about 62 miuutes), gives the duration of the flood 
dc and of the fubfequent ebb c d, which happen while 
the moon is above the horizon; and the arch EG will 
give the durations of the flood and of the ebb which hap¬ 
pen when the moon is below the horizon. It is evident, 
that thefe two floods and two ebbs have unequal durations. 
When D is at C it has high water ; and the height of the 
tide is CC'. For the fpheroid is fuppofed to touch the 
fphere on the equator fOY, fo that of CC' is the difference 
between high and low water. At L the height of the tide 
is LL' ; and if we delcribe the circle L 1 N 7, C ' q is the 
difference of thefe high waters, or of thefe tides. 

Hence it appears, that the two tides of one lunar day 
may be confiderably different, and it is proper to diltinguifh 
them by different names. We (hall call that a fuperior tide 
which happens when the moon is above the horizon during 
high water. The other may be called the inferior tide. 
The duration of the fuperior tide is meafured by z GQ., 
and that of the infeiior tide by 2 EG, and 4 GO meaiures 
the difference between the whole duration of a fuperior and 
of an interior tide. 

From this ccnitrudfion we may learn in general, 1. When 
the moon has no declination, the durations and alfo the 
heights of the fupcm 1 and interior tides are equil in all 
parts of the world. For in this cafe the tide equator f F 
coincides with the meridian NOS, and the poles B ' b‘ of the 
watery ipheroid are on the earth’s equator. 
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2. When the moon ha-s declination, the duration and alfo Tide, 
the height of a fuperior tide at any place is greater than 

that of the inferior ; or is lefs than it, according as the 
mo n’s declination and the latitude of the place are of the 
fame or oppoflte names. 

This is an important circumftance. It frequently hap¬ 
pens that the inferior tide is found the grealeit when it 
inould lie the leal! ; which is particularly the cafe at the 
Nore. This (hows, without further reafor.ing, that the tide 
at the Noie is only a branch of the regular tide. The re¬ 
gular tide comes in between Scotland and the continent; 
and after travelling along the coaft reaches the Thames, 
while the regular tide is jult coming in again between Scot¬ 
land and the continent. 

3. If the moon’s declination is equal to the crlatitude of 
the place, or exceeds it, there will be only one tide in a lu¬ 
nar day. It vvill be a fuperior or an inferior tide, accord¬ 
ing as the declination of the moon and the latitude of the 
place are of the lame or oppoflte kinds. For the equator 
of the tide cuts the meridian in /"and F. Therefore a place 
which moves in the parallel c f has high water when at c, 
and 11 lunar hours afterwards, has low water when at f. 

And any place k which is if ill nearer to the pole N has 
high water when at k, and 12 lunar hoti afterwards Las 
low water at m. Therefore, as the moon’s declination ex¬ 
tends to 30°, all places farther north or fouth than the la¬ 
titude 6o° will fometimes have only one tide in a lunar 
day. 

4. The fine of the arch GO, which meafures £ of the 
difference between the duration of a fuperior and inferior 
tide, is = tan. lat. x tan. decl. For in the fpherical tri¬ 
angle d OG 

Rad : cotan. d OG — tan. d G : fin. GO, and 

Sin. GO = tan. dOQ^X tan. dG, — tan. decl. X tan. lat. 

Hence we fee, that the difference of the durations of the 
fuperior and inferior tides of the fame day increafe both with 
the moon’s declination and with the latitude of the place. 

The different fituations of the moon and of the place of 
obfervation affed the heights ot the tides no lefs remarkably. 

When the point D comes under the meridian NBQJn which 
the moon is lituated, there is a fuperior high water, and 
the height of the tide above the low water of that day is 
CC'. When D is at L, the height of the inferior tide is 
LL'. The elevation above the inferibed fphere is M x 
cof. ’ y,y being the zenith difiance of the moon at the place 
of obfervation. Therefore at high water, which by the 
theory is in the place diredtly under the moon, the height 
of the tide is as thefquare of the cofine of the moon’s ze¬ 
nith or nadir diflance. 

Hence we derive a conftrudtion which folves all qneftions 
relating to the height of the tides with great facility, free 
fiom all the intricacy and ambiguities of the algebraic ana- 
lvfis employed by Bernoulli. 

With the radius CQ^= M (the elevation produced by 
the moon above the infciibed fphere) deferibe the circle p 
QPE (fig. 8.) to reprefent a meridian, of which P and p 
are the poles, and EQjhe equator. Bifed CP in O ; and 
round O deferibe the circle PBCD. Let M be the pi ice 
over which the moon is vertical, and Z be the place of ob¬ 
fervation. MQ__is the moon’s declination, and ZQ^is the 
latitude of the place. Draw MC m, ZCN, cutting the 
fmall circle in A and B. Draw AGI perpendicular to CP, 
and draw Cl y, which will cut off an arch E y =QM. MZ 
and y N are the moan’s zenith and nadir diltances. Draw 
the diameter BD, and the perpendiculars IK, GH, and AF. 

Alfo draw OA, PA, AB, ID. 

Then DF is the fuperior tide, DK is the inferior tide, 
and DH is the arithmetical mean tide. 


For 
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Tor the angles BCA, BDA, (landing on BA, are equal. 
Alio the angles IDB, /n CN, are equal, being fupplemen's 
' f the angle ICB. Therefore, if BD be wade radius, DA 
and DI are the fines of the zenith and nadir diftances of 
the moon. 

But BD : DA =T DA : DF. Therefore DF = MX 
cof. 1 v, = the height Z z of the fuperior tide. All'o DK 
= M cof. 1 j’, the height » n' of the inferior tide. 

Alfo, becatife IA is bifefted in G, KF is bifedted in H, 
DIC + DF 

and DH =-,= the medium tide. 

2 

Let us trace the relation of the confequences of the va¬ 
rious pofitions of Z and M, as we formerly confidered the 
refults of the various fituations of the fun and moon. 

Firft, then, let Z retain its place, and let M gradually 
approach it from the equator. When M is in the equator, 
A and 1 coincide with C, and the three points F, K, and 
H, coincide in /. 

As M approaches to Z, A and I approach to B and D ; 
DF increafes, and DK diminifhes. The fuperior or inferior 
tide is greatdl when the moon is in M or in N ; and DF 
is then re M. As the moon paffes to the northward of the 
place, the fuperior and inferior tides both diminifh till I 
comes to D j at which time MQJs equal to ZP, and there 
is no inferior tide. This however cannot happen if z P is 
greater than 30°, becaufe the moon never goes farther 
from the equator. M hill going north, we have again a 
perpendicular from I on BD, but below I, indicating that 
the inferior tide, now rneafured by DK, belongs to the he- 
mifpheriod next the moon. Alfo, as M advances from the 
equator northward, DH diminifhes continually. Firft, while 
H lies between O and B, becaufe G approaches O ; and 
afterwards, when G is above O and H lies between O and 
D. It is otherwife, however, if ZQJs greater than 45 0 ; 
for then DB is inclined to EQ_the other way, and DH in¬ 
creafes as the point Grifes. 

In the next place, let M retain its pofition, and Z pro¬ 
ceed along the meridian. 

Let us begin at the equator, or fuppofe Qjihe place of 
obfervation. BD then coincides with CP, and the three 
lines DF, DK, and DH, all coincide with PG, denoting 
the two equal tides Q __q and E e and their medium, equal 
to either. AsZ goes northward from Q__, BOD detaches 
itfelf from COP ; the line DF increafes, while DK and 
DH diminifh. When Z has come to M, F and B coincide 
with A, and DK and DH are ftill more diminifiied. When 
Z paffes M, all the three lines DF, DK, and DH, conti¬ 
nue to diminifh. When Z comes to latitude 45 0 , DB is 
parallel to IA and EQ_, and the point H coincides with 
O. This fituatir.n of Z has the peculiar property that DH 
(now DO) is the fame, whatever be the declination of the 
"inoon. ForlA being always parallel to DB, OK and OF 
will be equal, and DO will be half of DK and DF however 
they may vary. When Z gets fo far north that Z P is 
= MQ_, the diameter bd falls on I ; fo that dk vanifhes, and 
we have only df. And when Z goes ftill farther north, d k 
appears qn the other fide of I. When Z arrives at the pole, 
BD again coincides with PC, D with C, and DF, DK, and 
DH, coincide with CG. 

Thefe variations of the paints F, K, and H, indicate the 
following phenomena. - 

1. The greateft tides happen when the moon is in the 
zenith or "nadir of the place of obfervation ; for then the 
point B coincides with A, and D F becomes DB ; that is, 
— M, indicating the full tide BB. 

z. When the moon is in the equator, the fuperior and in¬ 
ferior tides have equal heights, = M. cof.’ lat. For then 
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A and I coincide with C, ar.d the points F and K coincide Tide, 
in /, and Di is = DB cof.’ BDC, = M* cof.’ lat. 

3. If the place of obfervation is in the equator, the in¬ 
ferior and fuperior tides are again equal, whatever is the 
moon’s declination : For then B coincides with C, and the 
points F, K, and H, coincide with G ; and PG z= PC* cof. 1 
APG, = M* cof. 1 decl. moon. 

4. The fuperior tides are greater or lefs than the inferior 
tides according as the latitude and declination are of the 
fame or of oppofite names. For by making Qj; — QZ, and 
dravfing £ C n, cutting the fmall circle in /S, we fee that the 
figure is reverfed. The difference between the fuperior and 
inferior tides is KF, or IA x cofin. of the angle formed by 
IA and DB j that is, of the angle BD^ 1 , wlych is the com. 
plement of twice ZQj becaufe BOC = 2 ZCQ. Now IA 
is 2 GA, — 2 OA-fin. 2 MQj= PC-fin. 2 MQ_, = M • fin. 

2 decl. Therefore the difference of the fuperior and infe¬ 
rior tides is M * fin. 2 declin. fin. 2 lat. 

5. If the coiatitude be equal to the declination, or lefs 
than it, there will be no inferior tide,or no fuperior tide, ac¬ 
cording as the latitude of the place and declination of the 
moon are of the fame or oppofite names. 

For when PZ == MQ^, D coincides with I, and IK va¬ 
nifhes. When PZ is lefs than MQ_, the point D is between 
C and I, and the point Z never paffes through the equator 
of the watery fpheroid ; and the low water of its only tide is 
really the fummit of the inferior tide. 

6. At the pole there is no daily tide ; but there are two 
monthly tides ~ M • fin. 1 , declin. and it is low water when 
the moon is in the equator. 

7. The medium tide, reprefented by DH, is == M X 

1 + cof. 2 lat. X cof. 2 declin. ^ -p,-- __ ___ 

--For DH = DO + OH. 

Now OH is equal to OG x cof. GOH = OG • cof. 2 ZQ, 

And OG = OA • cof. GOA, = OA* cof. 2 MQ. ThereF 
fore OH = OA • cof. 2 ZQ • cof. 2 MQ. Therefore DH 
= OA 4- OA • cof. 2 ZQj ctf. 2 MQ = 

1 4- cof. 2 ZQ; coll 2 MQ. 

M X *~ 2 -Let this for the future 

be called m. 

N. B. The moon’s declination never exceeds 30°. There¬ 
fore cof. 2 MQJs always a pofitive quantity, and never lefs 
than i, which is the cofine of 6o°. While the latitude is 
lefs than 45 0 , c °f - 2 l a t- is a lfo a pofitive quantity. When it is 
precifely 45° the cofine of its double is o ; and when itisgreater 
than 45, the cofine of its double is negative. Hence we fee, 

1. That the medium tides are equally affefted by the 
northern and fouthern declinations of the moon. 

2. If the latitude of the place is 45 0 , the medium tide 
is always i M. This is the reafon why the tides along the 
coafL of France and Spain are fo little affefted by the de¬ 
clination of the moon. 

3. If the latitude is lefs than 45°> the mean tides increafe 
as the moon’s declination diminifhes. The contrary han 
pens if ZQJ. greater than 450. for DH increafes 'or dl 
mmifii.es while the point G feparates from C according as 
the angle COD is greater or lefs than COB; that is, ac¬ 
cording as PCZ is greater or lefs than ZCQ^ 

, 4* J^hen Z is in the equator, H coincides with G, and 

the effe<ft of the moon’s declination on the height of the 
tides is the moft fenfible. The mean tide is then - M 
i 4- cof. 2 

2 

All that we have now faid may be faid of the folar tide 
putting S in place of M. ’ 

t * ie , fam r„ t ] lin § s hold true of fpring tides, putting 
M + Sm place of M. & v 5 

But, 
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But In order to afcertain the effects of declination and 
latitude on other tides, we muft make a much more com¬ 
plicated conftruction, even tho’ we fuppoie both luminaries 
in the ecliptic. For in this cafe the two depreffed poles of 
the watery fpheroid are not in the poles of the earth ; and 
therefore the fedtions of the ocean, made by meridians, are 
by no means ellipfes. 

In a neap tide, the moon is vertical at B (fig. 7. or 8.), 
and the fun at fome point of/F, 90° from B. If O be 
this point, the conftruftion for the heights of the tides may 
be made by adding to both the fuperior and inferior tides 

for any point D, the quantity M 4- 5 —D'F or DK X 

- fin. 3 2 O 

fin. z d O, = M + S — tide x co p> mqJ as IS evi dent. 

But if the fun be vertical at d, d will be the higheft part 
cf the circle/OF, and no correction is neceflary. But in 
this cafe the circle of high water will be inclined to the me¬ 
ridian in an angle equal to d BO (fig. 7.), and neither the 
times nor elevations of high water will be properly afcertain- 
ed, and the error in time may be confiderable in high latitudes. 

The inaccuracies are not fo great in intermediate tides, 
and refpeft chiefly the time of high water and the height of 
low water. 

The exaft computation is very tedious and peculiar, fo 
that it is hardly poffible to give any account of a regular 
progrefs of phenomena ; and all we can do is, to afcertain 
the precife heights of detached points. For which reafons. 
We muft content ourfelves with the conftrudHon already 
given. It is the exadt geometrical expreffion of Bernoulli’s 
analyfis, and its confequences now related contain all that he 
has inveftigated. We may accommodate it very nearly to the 
real Hate of things, by fnppofing PC equal, not to CO of 
fig. 4. but to MS, exhibiting the whole compound tide. 
And the point B, inftead of reprefenting the moon’s place, 
muft reprefent the place of high water. 

Thus have we obtained a general, though not very accu¬ 
rate, view of the phenomena which muft take place in dif¬ 
ferent latitudes and in different declinations of the fun and 
moon, provided that the phylical theory which determines 
the form and pofition of the watery fpheroid be juft. We 
have only to compute, by a very fimple procefs of fpherical 
trigonometry, the place of the pole of this fpheroid. The 
l'econd conftrudtion, in fig. 8. {hows us all the circumftances 
of the time and height of high water at any point. It will 
be recolledted, that in computing this place of the pole, the 
anticipation of 20 degrees, anting from the inertia of the 
waters, muft be attended to. 

Were we to inftitute a Comparifon of this theory with 
obfervation, without farther confideration, we fhould ftill 
find it unfavourable, partly in refpedt of the heights cf the 
tides, and more remarkably in refpedl of the time of low 
water. We muft again confider the effedls cf the inertia of 
the waters, and recolledt, that a regular theoretical tide dif¬ 
fers very little in its progrels from the motion of a wave. 
Even along the free ocean, its motion much refembles 
that of any other wave. All waves are propagated by an 
ofcillatory motion of the waters, precifely fimiSar to that of 
a pendulum. It is well known, that if a pendulum receive 
a fmall impulfe in the time of every defcent, its vibrations 
may be increafed to infinity. Did the fucceffive adlions of 
the fun or moon juft keep time with the natural propaga¬ 
tion c f the tides, or the natural ofcillations of the waters, 
the tides would alfo augment to infinity: But there is an 
infinite odds againft this exadt adjuftment. It is much more 
probable that the adtion of to-day interrupts or checks the 
olciilation pi educed by yefterday’s adtion, and that the mo¬ 
tion which we perceive in this day’s tide is v.’hat remains, 
Von. XVIII. Fart II. 


and is compounded with lh-e adtion of to-day. This being 
the cafe, we fhould expedt that the nature of any tide will 
depend much on the nature of the preceding tide. There¬ 
fore we fhould expedt that the fuperior and inferior tides ot 
the fame day will be more nearly equal than the thcoiy de¬ 
termines. The whole courfe of obfervation confirms this. 
In latitude 45 0 , the fuperior and inferior tides of one day 
may differ in the proportion of to 1, and the tides cor- 
refponding to the greateft and leaft declinations of the moon 
may differ nearly as much. But the difference of the fu¬ 
perior and inferior tides, as they occur in the lift of Obfer- 
vations at Rochefort, is not the third part of this, and the 
changes made by the moon’s declination is not above one- 
half. Therefore we fhall come much nearer the true mea- 
fbre of afpring tide, by taking the arithmetical mean, than 
by taking either the fuperior or inferior. 

We fhould expedt lefs deviation from the theory in the 
gradual diminution of the tides from fpring tide to neap 
tide, and in the gradual changes of the medium tide by the 
declination of the moon ; becaufe the fucceffive changes are 
very fmall; and when they change in kind, that is, diminifh 
after having for fome time augmented, the change is by in- 
fenfible degrees. This is molt accurately confirmed by ob¬ 
fervation. The vaft colledlion made by Caffini of the Ob- 
fervations at Breft being examined by Bernoulli, and the 
medium of the two tides in one day being taken for the tide 
of that day, he found fuch an agreement between the pro* 
greffion of thefe medium tides and the progreffion of the 
lines MS of fig. 4. that the one feemed to be calculated 
by the other. He found no lefs agreement in the changes 
of the medium tides by the moon’s declination. 

In like manner, the changes produced by the different dii- 
tances of the moon from the earth, were found abundantly 
conformable to the theory, although not fo exadt as the 
other. This difference or inferiority is eafily accounted for : 
When the moon changes in her mean diftance, one of the 
neap tides is uncommonly fmall, and therefore the fucceffive 
diminutions are very great, and one tide fenlibly affedts 
another. The fame circumftance operates when fhe changes 
in apogee, by reafon of a very large fpring tide. And the 
changes correfponding both to the fun’s diftance from the 
earth and his declination agreed almoft exadtly. 

All thefe things confidered together, we have abundant 
reafon to conclude, that not only the theory itfelf is juft in 
principle (a thing which no intelligent naturalift can doubt), 
but alfo that the data which are affumed in the application 
are properly chofen ; that is, that the proportion of 2 to 
5 is very nearly the true proportion of the mean folar and 
lunar forces. If we now compute the medium tide for any 
place in fuegeffion, from fpring tide to neap tide, and ftill 
more, if we compute the feries of times of their occurrence, 
we fhall find as great an agreement as can be defired. Not 
but that there are many irregularities ; but thefe are evi¬ 
dently fo anomalous, that we can afcri’oe them to nothing 
but circumftances which are purely local. 

This general rule of computation muft be formed in the 
following manner; 

The fpring tide, according to theory, being called A, 
and the neap tide B, recolleft that the fpring tide, according 
to the regular theory, is meafured by M -j- S. Recolleft 
alfo, that when the lunar tide only is confidered, the fupe¬ 
rior fpring tide is M X fin.% ZM (fig. 8). But when 
we confider the aftion of two adjoining tides on each 
other, we find it fafer to take the medium of the fupe¬ 
rior and inferior tides for the meafure ; and this is M x 
1 4 - cof. 2 2 ZQ x cof. 2 MQ 

--Let this be called M. This 
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ri _ c1e _. being totally the effe<ft of M as modified by latitude and 
declination, may be taken as its proper meafure, by which 
we are to calculate the other tides of the monthly feries 
from fpring tide to neap tide. 

In like manner, we muft compute a value for S, as mo¬ 
dified by declination and latitude ; call this s. Then fay, 

m + / 

M-j-S:A = «t+/:A X 

This fourth proportional will give the fpring tide as 
modified for the given declination of the luminaries, and 
the latitude of the place. 

Now recoiled, that the medium tide, when the lumina¬ 
ries are in the equator, is A X cof. 2 lat. Therefore let 
F be the fpring tide objerve.d at any place when the lumi¬ 
naries are in the equator; and let this be the medium of a 
great many obfervations made in thefe circumftances. This 
giveS)A : cof, 2 lat. (as modified by the peculiar circum¬ 
ftances of the place) = F. Therefore the fourth propor¬ 
tional now given changes to F X ===== —:— And 

& & M + S- cof. 2 lat. 

a fimilarfubftitute for B is G X — J - 

M — S' cof. 2 lat. 

Laftly, To accommodate our formulae to every diftance of 
the earth from the fun and moon, let D and a be the mean 
diftances of the fun and moon, and d and J' their diftances 
at the given time ; and then the two fubfbitutes become 
A^ d 3 M -J- (f 3 D 3 S m 4- s 

d % S' (M + S) X F x (M + S) cof. 2 Iat 7 

D3 S , _ , m + S 
d* J [i (M—S) X X (M—S)cof. 2 lat. 

The half fum of thefe two quantities will be the MC, 
and their half difference will b& the SC, of fig. 4. with which 
we may now operate, in order to find the tide for any other 
day of the menftrual feries, by means of the elongation a of 
the moon from the fun ; that is, we muft fay MC + CS : 

MC — CS = tan. a : tan. b ; then x zz —-—, and y = 
a — b 

— . And MS, the height of the tide, is MC X cof. 2 y 

CS x cof. 2 x. 

Such is the general theory of the tides, deduced from 
the principle of univerfal gravitation, and adjufted to that 
proportion of the folar and lunar forces which is moft con¬ 
fident with other celeftial phenomena. The comparifon of 
the greateft and leaft daily retardations of the tides was 
with great judgment preferred to the proportion of fpring 
and neap tides, felefted by Sir Ifaac Newton for this pur- 
pofe. This proportion" muft depend on many local circum¬ 
ftances. When a wave or tide comes to the mouths of two 
rivers, and fends a tide up each, and another tide of half the 
magnitude comes a fortnight after ; the proportion of tides 
f;nt up to any given places of thefe rivers may be extremely 
different. Nay, the proportion df tides fent up to two dis¬ 
tant places of the fame river can hardly be the fame ; nor 
are they the fame in any river that we know. It can be 
demonflrated, in the ftriiteft manner, that the farther we 
go up the river, where the declivity is greater, the neap tide 
will be fmaller in proportion to the fpring tide. But it 
does not appear that the time of fucceflion of the different 
tides will be much affected by local circumftances. The 
tide of the fecond day of the moon being very little lefs 
than that of the firft, will be nearly as much retarded, and 
the intervals between their arrivals cannot be very different 
from the real intervals of the undifturbed tides; according¬ 
ly, the fucceflion of the higheft to the higheft but one is. 


found to be the fame in all places, when not difturbed by 
different winds. In like manner, the fucceflion of the loweft 
and the loweft but one is found equally invariable ; and the 
higheft and the loweft tides obferved in any place muft be 
accounted the fpring and neap tides of that place, whether 
they happen on the day of full and half moon or not. Nay, 
we can fee here the explanation of a general deviation of 
the theory which we formerly" noticed. A low tide, being 
lefs able to overcome obftruftions, will be fooner flopped, 
and the neap tides fhould happen a little earlier than by the 
undifturbed theory. 

With all thefe correftions, the theory now delivered will 
be found to correfpond, with obfervation, with all the ex- 
a&nefs that we can reafonably expedt. We had an oppor¬ 
tunity of comparing it with the phenomena in a place where 
they are very Angular, viz. in the harbour of Biffeftedt in 
Iceland. The equator of the watery fpheroid frequently 
paffes through the neighbourhood of this place, in a variety 
of pofitions with refpedt to its parallel of diurnal revolution, 
and the differences of fuperior and inferior tides are moft 
remarkable and various. We found a wonderful conformity 
to the moft diverfified circumftances of the theory. 

There is a period of iB years, refpedting the tides in Ice¬ 
land, taken notice of by the ancient Saxons ; but it is not 
diftindlly defcribed. Now this is the period of the moon’s 
nodes, and of the greateft and leaft inclination of her orbit 
to the equator. It is therefore the period of the pofitions 
of the equator of the tides which ranges round this ifland, 
and very fenfibly affedts them. 

Hitherto we have fuppofed the tides to be formed on 
an ocean completely covering the earth. Let us fee how 
thofe may be determined which happen in a fmalland con¬ 
fined fea, fuch as the Cafpian or the Black Sea. The de¬ 
termination in this cafe is very Ample. As no fupply of 
water is fuppofed to come into the bafon, it is fufceptible of 
a tide only by finking at one end and rifing at the other. 
This may be illuftrated by fig. 6. where C j, C y, are two 
perpendicular planes bounding a fmall portion of the natu¬ 
ral ocean. The water will fink at z and rife at x, and form 
a furface 0 t r parallel to the equilibrated furface y s. It is 
evident that there will be high water, or the greateft pof- 
fible rife at r, when the bafon comes to that pofition where 
the tangent is moft of all inclined to the diameter. This 
will be when the angle t CB is 45 0 nearly, and therefore 
three lunar hours after the moon’s fouthing ; at the fame 
time, it will be low water at the other end. It is plain that 
the rife and fall muft be exceedingly fmall, and that "there 
will be no change in the middle. The tides of this kind in 
the Cafpian Sea, in latitude 45 0 , whofe extent in longitude 
does not exceed eight degrees, are not above feven inches 
a quantity fo fmall, that a flight breeze of wind is fufficient 
to check it, and even to produce a rife of the waters in the 
oppofite direction. We have not met with any accounts of 
a tide being obferved in this fea. 

It flsould be much greater, though ftill very fmall, in the 
Mediterranean Sea. Accordingly, tides are obferved there,, 
but ftill more remarkably in the Adriatic, for a reafon which- 
will be given by and by. We do not know that tides have 
been obferved in the great lakes of North America. 'Thefe 
tides, though fmall, Ihould be very regular. 

Should there be another great bafon in the neighbour¬ 
hood of z x, lying eaft or weft of it, we fhould obferve a 
curious phenomenon. It would be low water on one fide of 
the fhore z when it is high water on the other fide of this, 
partition. If the tides in the Euxine and Cafpian Seas,, or 
in the American lakes which are near each other, could be 
obferved, this phenomenon fhould appear, and would be one 
of the prettieft examples of univerfal gravitation that can 
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Tide. be conceived. Something like it is to be feen at Gibraltar. 
It is high water on the eaft fide of the rock about io 
o’clock at full and change, and it is high water on the weft 
fide, not a mile diftant, at 12. This difference is per¬ 
haps the chief caufe of the fmgular current which is ob¬ 
served in the Straits mouth. There are three currents 
obferved at the fame time, which change their directions 
every 12 hours. The fmall tide of the Mediterranean pro¬ 
ceeds along the Barbary fliore, which is very uniform all 
the way from Egypt,- with tolerable regularity. But along 
the northern fide, where it is greatly obftruCted by Italy, 
the iflands, and the eaft coaft of Spain, it fets very irregu¬ 
larly ; and the perceptible high water on the Spanifh coaft 
differs four hours from that of the fouthern coaft. Thus it 
happens, that one tide ranges round Europa point, and ano¬ 
ther along the fliore near Ceuta, and there is a third current 
in the middle different from both. Its general direction is 
from the Atlantic Ocean into the Mediterranean Sea, but 
it fometimes comes out when the ebb tide in the Atlantic is 
confiderable. 

Suppofe the moon over the middle of the Mediterranean. 
The furface of the fea will be level, and it will be half tide 
at both ends, and therefore within the Straits of Gibral¬ 
tar. But without the Straits it is within half an hour of 
high water. Therefore there will be a current fetting in 
from the Atlantic. About three and an half hours after, 
it is high water within and half ebb without. The cur¬ 
rent now fets out from the Mediterranean. Three hours 
later, it is low water without the Straits and half ebb 
within ; therefore the current has been fetting out all this 
while. Three hours later, it is half flood without the 
Straits and low water within, and the current is again fetting 
in, &c. 

Were the earth fluid to the centre, the only fenfible mo¬ 
tion of the waters would be up and down, like the waves 
on the open ocean, which are not brufhed along by ftrong 
gales. But the lhallownefs of the channel makes a horizon¬ 
tal motion necelfary, that water may be fupplied to form 
the accumulation of the tide. When this is formed on a 
flat fhelving coaft, the water muft flow in and out, on the 
flats and fands, while it rifes and falls. Thefe horizontal 
motions muft be greatly modified by the channel or bed 
along which they move. When the channel contracts along 
the line of flowing water, the wave, as it moves up the 
channel, and is checked by the narrowing ftiores, muft be 
reflected back, and keep a-top of the waters (till flowing in 
underneath. Thus it may rife higher in thefe narrow Teas 
than in the open ocean. This may ferve to explain a little 
the great tides which happen on fome coafts, fuch as the 
coaft of Normandy. At St Malo the flood frequently rifes 
50 feet. But we cannot give any thing like a full or fa- 
tisfaCtory account of thefe Angularities. In the Bay of 
Fundy, and particularly at Annapolis Royal, the water 
fometimes rifes above 100 feet. This feems quite inexpli¬ 
cable by any force of the fun and moon, which cannot raife 
the waters of the free ocean more that eight feet. Thefe 
great floods are unqueftionably owing to the proper timing 
of certain ofcillations or currents adjoining, by w hich they 
unite, and from one of great force. Such violent motions 
of water are frequently feen on a fmall fcale in the motions 
of brooks and rivers ; but w'e are too little acquainted with 
hydraulics to explain them with any precilton. 

We have feen that there is an ofcillation of waters form¬ 
ed under the fun and moon ; and that in confequence of the 
rotation of the earth, the inertia and the want of perfeft 
fluidity of the waters, and obftruClions in the channel, this 
•accumulation never teaches the place where it would finally 


fettle if the earth did not turn round its axis. The confe* Tide, 
quence of this muft be a general currert cf the waters from 
eaft to weft. This may be feen in another way. The 
moon in her orbit round the earth has her gravity to the 
earth diminifhed by the fun’s difturbing force, and therefore 
moves in an orbit lefs incurvatcd than flte would deferibe in¬ 
dependent of the fun’s aCtion. She therefore employs a 
longer time. If the moon were fo near the earth as almoft 
to touch it, the fame thing would happen. Therefore fup- 
pofe the moon turning round the earth, almoft in contact 
with the equator, with her natural undifturbed periodic 
time, and that the earth is revolving round its axis in the 
fame time, the moon would remain continually above the 
famefpot of the earth’s furface (fuppofethe city of Quito), 
and a fpeCtator in another planet would fee the moon al¬ 
ways covering the fame fpot. Now let the fun aft. This 
will not affeCt the rotation of the earth, becaufe the aft ion 
on one part is exactly balanced by the addon on another. 

But it will affeCt the moon. It will move more flowly 
round the earth’s centre, and at a greater diftance. It will 
be left behind by the city of Quito, which it formerly co¬ 
vered. And as the earth moves round from weft to eaft, 
the moon, moving more flowly, will have a motion to the 
weft with refpedl to Quito. In like manner, every particle 
of water has its gravity diminifhed, and its dfurnal motion 
retarded ; and hence arifes a general motion or current from 
eaft to weft. This is very diftinCtly perceived in the At¬ 
lantic and Pacific Oceans. It comes round the Cape of 
Good Hope, ranges along the coaft of Africa, and then fets 
diredlly over to America, where it meets a ftmilar ftream 
which comes in by the north of Europe. Meeting the 
ftiores of America, it is deflected both to the fouth along 
the coaft of Brazil, and to the north along the North A- 
merican ftiores, where it forms what is called the Gulf 
Stream, becaufe it comes from the Gulf of Mexico. This 
motion is indeed very flow, this being fuffleient for the ac¬ 
cumulation of feven or eight feet on the deep ocean ; but it 
is not altogether infenfible. 

We may expeCt differences in the appearances on the 
weftern fhores of Europe and Africa, and on the weftern 
fhore of America, from the appearances on the eaftern 
coafts of America and of Afia, for the general current 
obftrudls the waters from the weftern fhores, and fends them 
to the eaftern ftiores. Alfo when we compare the wide 
opening of the northern extremity of the Atlantic Ocean 
with the narrow opening between Kamtfchatka and Ame¬ 
rica, we fhould expedt differences between the appearances 
on the weft coafts of Europe and of America. The obfer- 
vations made during the circumnavigations of Captain Cook 
and others Ihow a remarkable difference. All along the 
Weft coaft of North America the inferior tide is very trifling, 
and frequently is not perceived. 

In the very fame manner, the difturbing forces of the fun 
and moon form a tide in the fluid air which furrounds this 
globe, confiding of an elevation and depreflion, which move 
gradually from eaft to weft. Neither does this tide ever at¬ 
tain that pofition with refpedt to the difturbing planets 
which it would do were the earth at reft on its axis. Hence 
arifes a motion of the whole air from eaft to weft ; and this 
is the principal caufe of the trade winds. They are a little 
accelerated by being heated, and therefore expanding. They 
expand more to the weftward than in the oppofite direction, 
becaufe the air expands on that fide into air, which is now 
cooling and contracting. Thefe winds very evidently fol¬ 
low the fun’s motion, tending more to the fouth or north as 
he goes fouth or north. Were this motion ccnfiderably af¬ 
fected by the expan fion of heated air, we fhould find the air 
rather coming northward and fouthward from the torrid 

3 X 2 zone. 
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zone, in confequence of its expanfion in that climate. We 
repeat it, it is almoft folely produced by the aerial tide, and 
is neceffary for the very formation of this tide. We cannot 
perceive the accumulation. It cannot affeff the barometer, 
as many think, becaufe, though the air becomes deeper, it 
becomes deeper only becaufe it is made lighter by the gra¬ 
vitation to the fun. Inftead of prefling more on the ciftern 
of the barometer, we imagine that it prefles lefs ; becaufe, 
like the ocean, it never attains the height to which it 
tends. It remains always, too low for equilibrium, and 
therefore it fhould prefs with lefs force on the ciftern of a 
barometer. 

There is an appearance precifely frmilar to this in the 
planet Jupiter. He is furrounded by an atmolphere which 
is arranged in zones or belts, probably owing to climate dif- 
lerencesof the different latitudes, by which each feems to 
have a different kind of Iky. Something like this will ap- 
pear to a fpeffator in the moon looking at this earth. The 
general weather and appearance of thefky is confiderably 
different in the torrid and temperate zones. Jupiter’s belts 
are not of a conftant Ihape and colour ; but there often ap¬ 
pear large fpots or traffs of cloud, which retain their lhape 
during feveral revolutions of Jupiter round his axis. To 
judge of his rotation by one of thefe, we fhould fay that he 
turns round ia 9.55. There is alfo a brighter fpot which 
is frequently been* occupying one ceitain fituation on the 
body of Jupiter. This is furely adherent to his body, and 
is either a bright coloured country, or perhaps a tradk of 
clouds hovering over fome volcano. This fpot turns round in 
9.51^. And thus there is a general current in his atmo- 
iphere from eaft to weft. 

Both the motion of the air and of the water tend to di- 
minifh the rotation of the earth round its axis : for they 
move flower than the earth, becaufe they are retarded by 
the luminaries. They mull communicate this retardation 
to the earth, and muft take from it a quantity of motion 
precifely equal to what they want, in order to make up the 
equilibrated tide. In all probability this retardation is com 
penfated by other caufes ; for no retardation can be ob- 
ferved. This would have altered the length of the year 
fince the timeof Hipparchus, giving it a fmaller number of 
days. We fee caufes of compenfation. The continual wafii- 
ing down of foil from the elevated parts of the earth muft 
produce this effeff, by communicating to the valley on which 
it is brought to reft the excefs of diurnal velocity which it 
had on the mountain top. 

While we were employed on this article, a book was put 
into our hands called Studies of Nature, by a Mr Saint 
Pierre. This author fcouts the Newtonian theory of the 
tides, as erroneous in principle, and as quite infufficient for 
explaining the phenomena ; and he aferibes all pheno¬ 
mena of the tides to the liquefaction of the ices and fnows 
of the circumpolar regions, and the greater length of the po¬ 
lar than of the equatorial axis of the earth. He is a man 
of whom we wifh to fpeak with refpeff, for his conftant at¬ 
tention to final caufes, and the proof thence refulting of 
the wifdom and goodnefs of God. For this he is entitled 
to the greater praife, that it required no fmall degree of for¬ 
titude to refiftthe influence of national example, and to re¬ 
tain his piety in the midft of a people who have drunk the 
very dregs of the atheifmof ancient Greece. This is a fpe- 
cies of merit rarely to be met with in a Frenchman of the 
prefent day ; but as a philofopher, M. de St Pierre can lay 
xlaim to no other merit except that of having colleffed ma¬ 
ny important faff'. The argument which he employs to 
p-ove that the earth is a prolate fpheroid, is a direff demon- 
ftration of the truth of the contrary opinion ; and the melt¬ 
ing of the ice and fnows at the poles cannot produce the 


fmalleft motion in the waters. Were there even 10 times Tide, 
more ice and fnow floating on the northern fea than there , II 
is, and were it all to melt in one minute, there would be no 
flux from it; for it would only fill U p the i'pace which it 
formerly occupied in the water. Of this any perfon will 
be convinced, who tfliall put a handful of fnow fqneezed 
hard into ajar of water, and note the exaff height of the 
water. Let the fnow melt, and he will find the water of 
the fame height as before. 

Tide-W aiters, or Tidefmen, are inferior officers belonging 
to the cuftomhoufe, whofe employment is to watch or at¬ 
tend upon fhips until the cuftoms be paid ; they get this 
name from their going on board flips on their arrival in the 
mouth of the Thames or other ports, and fo come up with 
the tide. 

TIEND, in Scots law. SeeTEiND. / 

TIERCE, or Teirce, a meafure of liquid things, as 
wine, oil, &c. containing the third part of a pipe, or 42 gal- * 
Ions. 


TIERCED, in heraldry, denotes the Ihield to be divi¬ 
ded by any part of the partition-lines, as party, coupy, tran- 
chy, or tailly, into three equal parts of different colours or 
metals. 

TIGER, in zoology. See Felis. 

Tiger-WoI/, the name by which the hyaena is called at 
the Cape of Good Hope. See Hy^na. 

TIGRIS, a river of Afia, which has its fource near that 
of the Euphrates in the mountain Tchildir in Turkomania : 
afterwards it feparates Diarbeck from Erzerum, and Khu- 
fiftan from Irac-Arabia ; and uniting with the Euphrates at 
Gorno, it falls into the gulf of Bafforah, under the name of 
Schat el-drab. This river paffes by Diarbekar, Gezira, 

Mouful, Bagdad, Gorno, and Bafforah. 

TILIA, Lime or Linden-tree, in botany : A genus 
of plants belonging to the clafs of polyandria, and order of' 
monogynia ; and in the natural fyftem ranging under the Co- 
lumniferte. The calyx is quinquepartite ; the corolla pentape- 
talous ; the berry is dry,-globofe, quinquelocular, quinque- 
valve, and opening at the bafe. There are four fpecies; the 
europxa and americana, pubefeens and alba. 

The europtea, or common lime tree, is generally fup- Cox’s Trai» 
pofed to be a native of Britain ; but we are informed by Mr vels in 
Coxe, that Mr Pennant told him (on what authority is not Sw hzer-^ 
mentioned), that it was imported into England before the lan< J’ vola “ 
year 1652. b - P- 6 4 * 

The leaves are heart-ffiaped, with the apex produced, and 
feirated on the edges ; the flowers grow in a thin umbel, 
from three to nine together, of a whitiffi colour and a fra¬ 
grant fmell ; very grateful to bees. The wood is light,, 
fmooth, andofafpongy texture, ufed for making lafts and 
tables for ffioemakers, &c. Ropes‘and bandages are made 
of the bark, and mats and ruftic garments of the inner rind, 
in Carniola and fome other countries—The lime-tree con¬ 
tains a gummy juice, which being repeatedly boiled and cla¬ 
rified produces a i'ubftance like fugar. 

TILLEMONT (Sebaftian le Nain de). See Nain. 

TILLER of a Ship, a ftrong piece of wood faftened ini 
the head of the rudder, and in fmall (hips and boats called 
the helm. 

TILLCEA, in botany : A genius of plants belonging to 
the clafs of tetrandria, the order of tetragynia, and in the- 
natural fyftem ranging under the 13th order, Succulent#., 

The calyx has three or four divifions ; the petals are three- 
or four, and equal; the capfules three or four, and polyfper- 
mous. There are four fpecies ; of which one only, the mufi. 
cofa, is a native of England, and is not mentioned among 
the Scotch plants. 

The mufcofa t or procumbent tillcea, has proflrate Hems, 

almoft 
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Tillotfon. almoft erect, generally red, and grow longer after flowering. 

The parts of fructification are always three. The leaves 
grow in pairs, and are flefhy. It is found on dry-heaths in 
Norfolk and Suffolk, and flowers in May and June. 

TILLOTSON (John), a celebrated archbifhop of Can¬ 
terbury, was the fon of Robert Tillotfon of Sowerby, in the 
parifh of Hallifax in Yorkfh're, clothier ; and was born there 
in the year 1630. He ftudied in Clarehall, Cambridge; 
and in 1656 left this college, in order to become tutor to 
the foil of Edmund Prideaux, Efq; of Ford-abbey in De- 
vonfliire. He was afterwards curate to Dr HacLet, vicar of 
Chefhunt, in Hertfordfhire, In 1663, he was prefented 
by Sir Thomas B.irnardifton to the redtory of Ketton or 
Keddington in the' county of Suffolk; but was the next 
year chofen preacher to Lincoln’s-Inn, when he procured 
Ketton to'be beftowed on his curate. Pie was greatly ad¬ 
mired in London for his fermons ; and in the fame year was 
chofen Tuefday ledlurer at St Lawrence’s church, London, 
where his leisures were frequented by all the divines of the 
city, and by many perfons of quality and diftindion. In 1 666, 
he took the degree of Doctor of Divinity at Cambridge ; 
in 1669, was made prebendary of Canterbury ; in 1672, 
was admitted dean of that cathedral; and three years after, 
was made a prebendary of St Paul’s cathedral, London. 
In 1C79, he became acquainted with Charles earl of Shrewf- 
bury, whom he converted from Popery ; and the next year 
refuted to fign the clergy of London’s addrefs of thanks to 
king Charles II. for not agreeing to the bill of exclufion of 
the duke of York. In 1683, he vifited the unhappy Lord 
Ruflel when under condemnation ; and attended him in his 
lalt moments on the fc.dfold. In 1689, he was inftalled 
dean of St Paul’s; made clerk of the clofet to ICng Wil¬ 
liam and Queen Mary ; and appointed one of the commif- 
fioners to prepare matters to be laid before the convocation, 
in order to a comprehenfion of all Proteilants, as well dif- 
fenters as churchmen ; but this attempt was fruftrated by 
the zeal of thofe members of that body, who refufed to ad¬ 
mit of any alteration in things confefledly indilFerent. In 
169?, Dr Tillotlon was, notwithftanding the warmeft re- 
monflranees and intreatics on his part, confecrated archbi- 
Ihop of Canterbury, and lour days after was fworn one of 
the privy council ; their m.Jellies always repofing an entire 
confidence in his prudence, moderation, and integrity. Iqg 
1694, he was feized with a dead pally, of which he died in” 
the 65th year of his age. Pie v.*ss interred in the church 
of St Lawrence Jury, London, whei e ahandfome monument 
is creeled to his memory. This learned and pious divine, 
while living, was greatly inveighed ag.dnfl by the enemies 
of the revolution. After his death there was found a bundle 
of bitter libels which had.been publilbed againft him, on 
which he had written with his own hand, “ I forgive the 
authors of thefe books, and pray God that he may alfo for¬ 
give them.” It is remarkable, that while this truly great 
man was in a private Ration, he always laid abide two-tenths 
of his income for charitable ufes. One volume in folio of 
Dr Tillotfon’s fermons was published in his life time, and 
corrected by his own hand ; thefe Barbeyrac tranflated into 
French. Tbofe which came abroad after his death, from 
his chaplain Dr Barker, made two volumes in folio, the co¬ 
py of which was fold for 2500I. and this was the only lega¬ 
cy be left to his family, his extenilve charity having confir¬ 
med his yearly revenues as conftantly as they came to his 
hands. However, King Wiliam gave two grants to his 
widow; the fir ft of which was an annuity of 4001, during 
the term or her natural life, and tiie fecond of 200 J. as. an 
addition to 1 he former annuity. Dr Tdlotfon wrote Line 
other works befides Lis Sermons; and alfo publilhed Dr 


Double, duple, or common time, is when the notes are in 
a duple duration of each other, viz. a femibreve equal to 
two minims, a minim to two crotchets, a crotchet to two 
quavers, &c. 

Common or double time is of two kinds. B he firfp 
when every bar or meafure is equal to a femibreve, or its. 
value in any combination of notes of a lefs quantity. The 
fecond is where every bar is equal to a minim, or its value 
in lefs notes. The movements of this kind of meafure are 
various, but there u-e three common diftinftions ;. the fil l! 
denoted at the beginning of the line by the mark 


C ; the fecond Ir'Jk, marked thus ; and the third 


•very 


brifk, thus marked 

Triple time is when the durations of the notes are triple 
of each other, that is, when the femibreve is equal to three 
minims, the minim to three crptqjjjets, ,&c. and it is mark¬ 
ed T. 

TiME-Kcepers, or Itflrumenis for meetfur'ing Time, See 
Clock, Dial, Watch, &c. 

Hnrrifon’r Timi-K eeper. See Harrison and Longitude. 

T 1 MOLEON; a celebrated Corinthian general, who re- 
flored the Syracufians to their liberty, and drove the Cartha¬ 
ginians out of Sicily. See Syracuse, n° 50—54. 

TIMON the Scepdc, who is not to be confounded with 
Timon the Mifanihrope, was a Phliafian, a difciple of 
Pyrrho, and lived in the time of Ptolemy Philadelphus. Pie 
took fo little pains to invite difciples to his fchool, that it 
has been Paid of him, that as the Scythians fhot flying, Ti¬ 
mon gained pupils by running from them. He was fond of 
rural retirement; and was fo much addidled to wine, that he 
held a fuccefsful conteft with fevered celebrated champions in 
drinking. Like Lucian, he wrote with farcaftic humour 
againft the whole body of philofophers. The fragments of 
his fatirical poem Siili, often quoted by the ancients, have 
been carefully collected by Henry Stephens, in his Poefls 
PlVofoplvca. Timon lived to the age of 90 years. 

Timon, furnamed Mifanthropos , or the Man-hater, a fa¬ 
mous Athenian, who lived about 420 B. C. He was one 
day afked, why beloved the young Alcibiades while he de- 
teited all the reft of the human race? on which he replied, 
“ Itisbecaufe I forefee that he will be the ruin of the Athe¬ 
nians.’ 7 


Timon. 
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Barrow’s works, and Dr Wilkins’s Treadle of the Principles Timber, 
and Duties of Natural Religion, and a volume of that di¬ 
vine’s Sermons. 

TIMBER, wood fit for building, & c. See Tree, and 

S-t'renc'TH of Materials. 

TIMBERS, the ribs of a fhip, or the incurvated pieces 
of wood, branching outward from the keel in a veriical di¬ 
rection, fo as to give ftrength, figure, and folidity, to the- 
whole fabric. See Ship building, book i. ch. ii. 

TIME, a fucceffion of phenomena in the univerfe, or a 
mode of duration marked by certain periods or meafures, 
chiefly by the motion and revolution of the fun. 

The general idea which time gives in every thing to which 
it is applied, is that of limited duration. Thus we cannot 
fay of the Deity, that he exifts in time; becaufe eternity,, 
which he inhabits, is abfolutely uniform, neither admitting 
limitation nor fucceffion. See Metaphysics, n° 209. 

Time, in mufic, is an afteflion of found, by which it is 
faid to be long or fhort, with regard to its continuance in 
the fame tone or degree of tune. 

Mufical time is diftinguiihed into common or duple time, 
and triple time. 
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Timor, mans.” IT- carefully avoided all forts of company; yet 
imo theus W cnt one day to an affembly of the people, and cried with 
a loud voice, “ That he had a fig-tree on which feveral per- 
fons had hanged themfelves; but as he intended to cut it 
down, in order to build a houfe in the place where it Hood, 
he gave them notice of it, that if any of them had a mind 
to hang themfelves, they mult make hafte and do it fpeedily.” 
He had an epitaph engraved on his tomb, filled with impre¬ 
cations againft thofe who read it. Shakefpeare has formed 
a tragedy on his Itory. 

TIMOR, an illand of Alia, in the Eaft Indian fea, to 
the fouth of the Moluccas, and to the eaft of the ifland of 
Java, being 150 miles in length, and 37 in breadth. It 
abounds in fandal-wood, wax, and honey ; and the Dutch 
have a fort here. The inhabitants are Pagans, and are little 
better than favages ; and fome pretend they had not the ufe 
of fire till a few years ago. 

TIMOTHEUS, one of the moft celebrated poet-mufi- 
cians of antiquity, was born at Miletus, an Ionian city of 
Caria, 446 years B. C. He was contemporary with Philip 
of Macedon and Euripides; and not only excelled in lyric 
and dithyrambic poetry, but in his performance upon the ci- 
thara. According to Paufanias, he perfected that inftru- 
ment by the addition of four new firings to the feven which 
it had before; though Suidas fays it had nine before, and 
that Timotheus only added two, the 10th and nth, to that 
number. See Lyre. 

With refpedt to the number of firings upon the lyre of 
Timotheus: The account of Paufanius and Suidas is con¬ 
firmed in the famous fenatus confultum againft him, ftill ex¬ 
tant, preferved at full length in Boethius. Mr Stillingfleet 
has given an extratt from it, in proof of the fimpli- 
city of the ancient Spartan mufic. The fad is mentioned 
in Athenseus ; and Cafaubon, in his notes upon that author, 
has inferted the whole original text from Boethius, with 
corredions. The following is a faithful tranflation of this 
extraordinary Spartan ad of parliament. “ Whereas Ti¬ 
motheus the Milefian, coming to our city, has difhonoured 
our ancient mufic, and, defpifing the lyre of feven firings, 
has, by the introdudion of a greater variety of notes, cor¬ 
rupted the ears of our youth ; and by the number of his 
firings, and the novelty of his melody, has given to our mufic 
an effeminate and artificial drefs, inftead of the plain and 
orderly one in which it has hitherto appeared; rendering 
melody infamous, by compofing in the chromatic inftead of 

the enharmonic :--The kings and 

the ephori have therefore refolved to pafs cenfure upon Ti¬ 
motheus for thefe things ; and, farther, to oblige him to cut 
all the fuperfluous firings of his eleven, leaving only the 
feven tones ; and to banilh him from our city; that men 
may be'warned for the future not to introduce into Sparta 
any unbecoming cuftom.”- 

The fame ftory, as related in Athenseus, has this addi¬ 
tional circumfiance, That when the public executioner was 
on the point of fulfilling the fentence, by cutting off the 
new firings, Timotheus, perceiving a little ftatue in the 
, fame place, with a lyre in his hand of as many firings as 
that which had given the offence, and fhowing it to the 
judges, was acquitted. 

It appears from Suidas, that the poetical and mufical 
compofitions of Timotheus were very numerous, and of va- 
2 bus kinds. He attributes to him 19 nomes, or canticles, 
in hexameters; 36 proems, or preludes; 18 dithyrambics 5 
21 hymns; the poem in praife of Diana; one panegyric; 
three tragedies, the Perfians Phinidas, and Laertes ; to 
which muft be added a fourth, mentioned by feveral ancient 
authors, called I'/wif, without forgetting the poem on the 
birth of Bacchus. Stephen of Byzantium makes him author 


of 18 books of nomes, or airs, for the cithara, to 8000 T; mur 
verfes ; and of rooo npooi or preludes, for the nomes of ” 
the flutes. 11 ” 

Timotheus died in Macedonia, according to Suidas, at 
the age of 97 ; though the Marbles, much better authority, 
fay at 90; and Stephen of Byzantium fixes his death in 
the fourth year of the 105th Olympiad, two years before 
the birth of Alexander the Great; whence it appears, that 
this Timotheus was not the famous player on the flute fo 
much efteemed by that prince, who was animated to fuch a 
degree by his performance as to feize his arms; and who 
employed him, as Athenaeus informs us, together with the 
other great muficians of his time, at his nuptials. How¬ 
ever, by an inattention to dates, and by forgetting that of 
thefe two muficians of the fame name the one was a Mile¬ 
fian and the other a Theb.an, they have been hitherto often 
confounded. 

TIMUR beck. See Tamerlane. 

TIN, one of the four imperfedt metals. 

For an account of its metalline qualities, and the va¬ 
rious Hates in which it is found, fee Mineralogy, page 
xi8. For its chemical qualities, fee the places referred to 
in Chemistry-/«2/i?». For the method of eflaying and 
fmelting its ore, fee Metallurgy, Part ii. fedt. vi. ; Part 
iii. fedf. vi. See alfo Cornwall, and Pharmacy -Index. —- 
An advantageous commerce has been lately opened between 
Cornwall and the Eaft Indies and China. In 1791 about 
3000 tons of tin were raifed in Cornwall; of which 2200 
tons were fold in the European market for L. 72 each, and 
800 tons carried to India and China at L. 62 per ton. 

TINCAL, the name by which crude or impure borax is 
called. See Borax and Chemistry-/»</<?iv. 

TINCTURE, in pharmacy. See Pharmacy-W«. 

TINDAL (Dr Matthew), a famous Engliih writer, was 
the fon of the reverend Mr John Tindal of Beer Ferres in 
Devonlhire, and was born about the year 1657. He ftudied 
at Lincoln college in Oxford, whence he removed to Exeter, 
and was afterwards eledted fellow of All Souls. In 1685 
he took the degree of dodlor of law, and in the reign of 
James II. declared himfelf a Roman Catholic ; but foon 
renounced that religion. After the revolution he publifh- 
ed feveral pamphlets in favour of government, the liberty 
of the prefs, See. His “ Rights of the Chriftian Church 
aliened,” occafioned his having a violent conteft with the 
high church clergy ; and his treatife “ .Chriftianity as old as 
the Creation,” publilhed in 1730, made much noife, and 
was anfwered by feveral writers, particularly by Dr Cony- 
beare, Mr Forfter, and Dr Leland. Dr Tindal died at 
London in Auguft 1733. He left in manufeript a fecond 
volume of his “ Chriftianity as old as the Creation the 
preface to which has been publilhed. Mr Pope has fati- 
rized Dr Tindal in his Dunciad. 

TINDALE (William). See Tyndale. 

TINNING, the covering or lining any thing with melted 
tin, or tin reduced to a very fine leaf. Looking-glaffes are 
foliated or tinned with thin plates of beaten tin, the whole 
bignefs of the glafs, applied or fattened thereto by means of 
quickfilver. See Foliating of Looking Glaffes. 

Finning of Copper. See Copper, n°25—28. 

TINNITUS Aurium, a noife in the ears like the con¬ 
tinued found of bells, very common in many diforders, par¬ 
ticularly in nervous fevers. 

TIPPERARY, a county of the province of Munfter in 
Ireland, bounded on the weft by that of Limerick and Clare, 
on the eaft by the county of Kilkenny and Queen’s coun¬ 
ty, on the fouth by the county of Waterford, and on 
the north and north-eaft by King’s county and the territory 
of the ancient O’Carols. It extends about 42 miles in 

length. 
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Tipftaff, length, 27 in breadth, containing 599,500 acres, divided 
■ , _ Tl P u l . a - into 12 baronies, in which are feveral market towns and 
Gough’s boroughs. It fends eight members to parliament, viz. two 
Edition of tor the county, two for the city of Cafhel, and two for each 
Cambden’s of the boroughs of Clonmell, Fetherd, and Thurles. The 
Britannia, qorth part of it is mountainous and cold ; but in the fouth 
the air is milder, and the foil much more fertile, producing 
plenty of corn and good pafture for the numerous herds of 
cattle and flocks of fheep with which it abounds. The 
north part is called Ormond, and for a long time gave the 
title of earl, and afterwards of marquis and duke, to the 
noble family of Butler, defeended from a fitter of Thomas 
a Becket archbifliop of Canterbury, till, at the acceffion of 
George I. the lad duke was attainted of high-treafon, and 
died abroad. In that part of the county, the family had 
great prerogatives and privileges granted them by Edward 
III. Another diftrid in this county was anciently called 
the County of the Holy Crofs of Tipperary, from a famous 
abbey in it ftyled Holy Crofs, on account of a piece of 
Chrift’s crofs that was faid to be preferved there. This 
abbey and diftrid enjoined alfo fpecial privileges in former 
times. The remains of the abbey, or rather the fpot where 
it flood, are ftill held in great veneration, and much reflat¬ 
ed to by the Roman Catholics. 

TIPSTAFF, an officer who attends the judges'with a 
kind of ftaff tipped with filver, and takes into his charge 
all prifoners who are committed or turned over at a judge’s 
chambers. 

TIPULA, the crane-tly ; a genus of infeds belong¬ 
ing to the order of diptera. The mouth is a prolongation 
of the head ; the upper-jaw is arched. They have two 
palpi, which are curved, and longer than the head. The 
probofeis is (hort, and bends inwards. Gmelin enumerates 
123 fpecies, of which 14 are Britith. They are divided 
into two families. 1. Thofe with wings difplayed. 2. Thofe 
with wings incumbent, and which in form refemble a 
gnat. 

This two winged infed is often taken for the gnat, which 
it refembles, but has not its mifehievous inflind, nor- its 
murderous probofeis. The larger tipulse go by the name 
of fempflrejjes, the fmall ones by that of culicform; the 
latter, in tine fummer evenings, flutter about the water-fide 
in legions, through which a perfon may pats on his way 
unhurt. The fhrill noife they make with their wings is 
not very difcernible. Tipulse, before they become inhabi¬ 
tants ot the air, creep under the form of grubs. Thofe 
which turn to larger tipulse dwell in holes of decayed wil¬ 
lows, in the dampefl pjaces, where they change into chry- 
falids, and in that ftate have the faculty oi'breathing through 
two fmall curve horns; befldes which they are endowed 
with pr. greffive motion, but not retrogreffive, being im¬ 
peded by little fpines placed on every ring of the abdomen.' 
When the fliroud is torn, the infed, prettily apparelled, 
cfcapes from his gloomy habitation by means of his wings, 
which often are variegated, and takes his paftime in the 
fields. Its long legs and its wings mutually affift each 
other when it either walks or flies. The larvse and chry- 
falids of the little tipulse are found in water. They are 
various in colour, form, and carriage; fome being grey, 
others brown, and others red ; fome, like the polypus, fur- 
niflied with a pair of arms; feveral with cylindrical tubes 
that perform the office of vent holes. Thefe fwim with 
nimblenefs ; thofe never leave the holes they have dug for 
themffclves in the banks of rivulet'. Laftly, others make 
a filken cod that receives part of their body ; but all of 
them, after a period, renounce their reptile and aquatic 
life, and receive wings from the hands of nature. Their 
f; jins is then fo weak, that a touch is enough to cruih them. 


They are fometimes of a beautiful green, fometimes coal- Tire, 
black j and the moll remarkable are thofe whofe fore-legs, °_j; 
extraordinarily long, do not touch the ground, and are 
movable like antennae. In this flate of perfedion, the ti- 
pulae being provided with proper organs, apply themfelves 
to the propagation of the fpecies. Thofe fame poor infeds, 
who in the Itate of larvae have efcaped the voracioufnefs of 
fithes, often become, in their progrefs through the air, a 
prey to equally mercilefs birds. 

TIRE, in the fea-language, is a row of cannon placed 
along a Ihip’s fide, either above upon deck, or below, dif- 
linguiflied by the epithets of upper and lower tires. 

TYROL, a county of Germany in the circle of Auflria, 
under which may be included the territories belonging to 
the bifhops of Brixen, Trent and Chur, Teutonic Order, 
and the prince of Deitrichftien, the Auflrian feigniories 
before the Arlberg, and the Auflrian diftrids in Swabia. 

It is 150 miles in length, and 120 in breadth, and contains 
28 large towns. 

The face of the country is very mountainous. Of thefe 
mountains, fome have their tops always buried in fnow ; 
others are covered with woods, abounding with a variety 
of game : and others are rich in metals, and marble of all 
colours. Of the lower, fome yield plenty of corn, others 
wine, and woods of chefnut trees. The valleys are exceed¬ 
ing fertile alfo, and pleafant. In fome places confiderable 
qualities of flax are raifed, in others there is a good breed 
of horfes and horned cattle ; and, among the mountains, 
abundance of chamois and wild goats. In this country are 
alfo found precious ftones of feveral forts ; as granates, ru¬ 
bies, amethifts, emeralds, and a fpecies of diamonds, agates, 
cornelians, chalcedonies, malachites, &c. nor is it without 
hot-baths, acid waters, falt-pits, mines of filver, copper, 
and lead, mineral colours, alum, and vitriol. The principal 
river of Tirol is the Inn, which, after traverfing the country, 
and receiving a number of leffer ftreams into it, enters Ba¬ 
varia, in which, at Pa/Tau, it falls-into the Danube. The 
men here are very tall, robuft, and vigorous; the women 
alfo are flout, and generally fair ; and both fexes have a 
mixture of the Italian and German in their tempers and 
charafters. As there is little trade or manufacture in the 
country, except what is occafioned by the mines and fait* 
works, many of the common people are obliged to feek a 
fubfiflence elfewhere. A particular kind of falutation is 
u!ed all over Tirol. When a perfon comes into a houfe, 
he fays, “ Hail! Jefus Chriftthe anfwer is, “ May Chrift 
be piaifed, ana the Holy Virgin his mother.” Then the 
matter of the houfe takes the vifitor by the hand. This fa¬ 
lutation is fixed up in print at all the doors, with an adver- 
tifiment tacked to it, importing, that pope Clement XI. 
granted 100 days indulgence, and a plenary abfolution, to 
thofe who fhould pronounce the falutation and anfwer, as 
often as they did it. The emperor has forts and citadels 
fo advantageoufly fituated on rocks and mountains all over 
the country, that they command all the valleys, avenue?, and 
pafies that lead into it. The inhabitants, however, to keep 
them in good humour, are more gently treated, and not fo 
highly taxed as thofe of the other hereditary countries. 

As to the ftates, they are much the fame in this country as 
in the other Auflrian territories, except that the peafants 
here fend deputies to the diets. Tirol came to the houfe of 
Auflria in the year 1363, when Margaret, countefs thereof, 
bequeathed it to her uncles the dukes of Auflria. The 
arms of Tirol are an eagle gules, in a field argent. The 
counts of Trap are hereditary ftewards ; the lords of Glofz 
chamberlains ; the princes of Trautfon, marflials; the counts 
of Wolkenftein, matters of the horfe and carvers: the houfe 
of Spaur, cup-bearers; the counts of Kungl, ftwers and 

rangers j 
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rangers ; the counts of Brandis, keepers of the jewels; the 
houfe of Welfperg, purveyors and ftaff-bearers, and the 
counts of Coalto, falconers. Befides the governor, here 
are three fcvereign colleges, fubordinate to the court at 
Vienna, which fit at Infpruck, and have their different de¬ 
partments. Towards ihe expences of the-military ellablifh- 
ment of this country, the proportion is 100,000 florins year¬ 
ly; but no more than one regiment of foot is generally 
quartered in it. 

Tirol is divided into fix quarters, as they are called; name¬ 
ly, thofe of the Lower and Upper Innthal, Vintfgow, Etch, 
Eifack, and Fufterthal. 

TITAN, in fabulous hiftory, the fon of Ccelus and 
Terra, and the elded brother of Saturn, fuffered the latter 
to enjoy the crown, on condition that he Ihould bring up 
hone of his male iffue, by which means the crown would 
at length revert to him; but Jupiter being fpared by the 
addrefs of Rhea, Saturn’s wife, Titan and his children were 
fo enraged at feeing their hopes fruflrated, that they took 
up arms to revenge the injury ; and not only defeated Sa¬ 
turn, but kept him and his wife prifoners till he was deliver¬ 
ed by Jupiter, who defeated the Titans; when from the blood 
of thefe Titans flain in the battle, proceeded ferpents, fcor- 
pions, and all venomous reptiles. See Saturn. 

Such is the account given by the poets of this family of 
Grecian and Roman gods. From the fragments of Sancho- 
niatho, however, and other ancient writers,many learned men 
have infeired that the Titans were an early race of ambitious 
heroes, who laid the foundation of that idolatry which quick¬ 
ly overfpread,the world, and that by affuming the names of 
the luminaries of heaven they contrived to get themfelves 
every where adored as the DU majorum gentium. That the 
■word Titan, fignifies the fun, there can indeed be very little 
doubt. Every one knows that fuch was its figniflcation in 
the fEolic dialed! ; and as it is evidently compounded of 77 , 
which, in fome oriental tongues, fignifies l rig It or dear, 
;-tnd Tan, which fignifies a country or the earth, it may be 
fafely concluded that Titan was the name of the fun before 
the word was imported into Greece. But the great quef- 
tion among antiquarians is, of what country was that race 
which, affirming to themfelves the names of the heavenly 
bodies, introduced into the world that fpecies of idolatry 
which is known by the appellation of Hero-nvorfhip. 

M. Pezron, in a work publilhed many years ago, and en¬ 
titled The Antiquities of Nations, maintains that the Titans 
were a family of Sacas or Scythians, who made their firft 
appearance beyond Media and Mount Imaus, in the upper 
regions of Afia ; that they were the defendants of Gomer 
the fon of Jap’neth and grandfon of Noah ; and that after 
conquering a great part of the world, upon entering Upper 
Phrygia, they quitted their ancient name of Gomerians or 
Cimmerians, and alfumed that of Titans. All this, he fays, 
happened before the birth of Abraham and the foundation 
of the Affyrian monarchy ; and he makes Uranus, their fe- 
cond prince in the order of fucceffion, to have conquered 
Thrace, Greece, the liland of Crete, and a great part of 
Europe. Uranus was fucceeded by Saturn, and Saturn by 
Jupiter, who flourilhed, he fays, 300 years before Mofes, 
and divided his vad empire between himfelf, his brother Plu¬ 
to, and his coufiti-german Atlas, who was called Telamon. 
For the truth of this genealogy of the Titans M. Pezron 
appeals to the moll approved Greek hiftorians; but unluc¬ 
kily for his bypothefis thefe writers have not a fingle fen- 
tence by which it can be fairly fupported. It fuppofes 
rot only the great antiquity of the Scythians, buthkewife 
their early progrefs in arts and l'cieoces, contrary to what 
we have proved in other articles of this woik. See Sculp¬ 
ture, n°4and5. and Scythia. 


Others, taking the fragment of Sanchonutho’s Phenician T'.tw. 
hiltory for their guide, have fuppofed the Titans to have 
been the defendants of Ham. Of this opinion was bilhop 
Cumberland ; and our learned friend Dr Doig, to whom 
we have been indebted for great favours, indulged us with 
the perufal of a manufeript, in which, with erudition and 
ingenuity draggling for the pre-eminence, he traces that 
impious family from the profane fon of Noah, andlhows by 
what means they fpread the idolatrous worlhip of them¬ 
felves over the greater part of the ancient world. Cronus, 
of whofe exploits fome account has been given elfewbere 
(fee Sanchoniatho), he holds to be Ham ;. and tracing 
the progrefs of the family from Phoenicia to Cyprus, from 
Cyprus to Rhodes, thence to Crete, and from Crete to Sa- 
mathrace, he finds reafon to conclude that the branch called 
Titans or Titanides flourilhed about the era of Abraham, 
with whom, or with his fon Ifaac, he thinks the Cretan Ju¬ 
piter mud have been contemporary. As they proceeded 
from countries which were the original feat of civilization 
to others in which mankind had funk into'the groffed bar- 
barifm, it was eafy for them toperfuade the ignorant inha¬ 
bitants that they derived the arts of civil life from their pa¬ 
rent the fun, and in confequence of their relation to him. to 
affume to themfelves divine honours. To alk how they 
came to think of fuch grofs impiety, is a quedion as foolilh 
as it would be to alk how Ham their ancedor became fo 
wicked as to entail the curfe of God upon himfelf and his 
poderity. The origin of evil is involved in difficulties ; but 
leaving all inquiries into it to be profecuted by the meta- 
phyfician and moralid, it is furely more probable that the 
worlhip of dead men originated among the defendants of 
Ham than among thofe of Shem and Japheth ; and that the 
fragment of Sanchoniatho, when giving an account of the 
origin of the Titans, the undoubted authors of that worlhip, 
is more deferving of credit than the fabulous and compara¬ 
tively late writers of Greece and Rome. 

TlTFIES, in ecclefiadical law, are defined to be the 
tenth-part of the increafe, yearly arifing and renewing from 
the profits of lands, the dock upon lands, and the perfonal 
indudry of the inhabitants : the fird fpecies being ufually 
called predial, as of corn, grafs, hops, and wood ; the fecond 
mixed, as of wool, milk, pigs, &c. confiding of natural 
produ&s, hut nurtured and preferved .in part by the care of 
man; and of thefe the tenth mud be paid in grofs; the 
third perfonal, as of manual occupations, trades, ddieries, 
and the like ; and of thefe only the tenth-part of the clear 
gains and profits is due. 

We fhall, in this article, condder, 1. The original of the 
right of tithes. 2. In whom that right at prefent fubfids. 

3. Who maybe difeharged, either totally or in part, from 
paying them. 

1. As to their original, we will not put the title of the 
clergy to tithes upon any divine right; though fuch a right 
certainly commenced, and we believe as certainly ceafed, 
with the Jewifh theocracy. Yet an honourable and com¬ 
petent maintenance for the miniders of the gofpel is un- 
doubtedly jure divino, whatever the particular mode of that 
maintenance may be. For, befides the pofitive precepts 0 f Comment * 
the New Tedament, natural reafon will tell us, that an 
order of men who are feparated from the world, and exclud¬ 
ed from other lucrative profedions for the fake of the red of 
mankind, have a right to be fumidied with the neceffaries, 
conveniences, and moderate enjoyments of life, at their ex¬ 
pence ; for whofe benefit they forego the ulual means of 
providing them. Accordingly all municipal laws have pro¬ 
vided a liberal and decent maintenance for their national 
prieds or clergy ; ours, in particular, have edablifhed this 
of tithes, probably in imitation of the Jewiffi law : and per¬ 
haps 
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haps, confidering the degenerate ftate of the world in gene¬ 
ral, it may be more beneficial to the Englifh clergy to found 
their title on the law of the land, than upon any divine right 
whatfoever, unacknowledged and unfupported by temporal 
fan&ions. 

We cannot precifely afcertain the time when tithes were 
firfl introduced into this country. Poffibly they were con¬ 
temporary with the planting of Chriftianity among the 
Saxons by Auguftin the monk, about the end of the fixth 
century. But the firfl: mention of them which we have met 
with in any written Englilh law, is a conftitutional decree, 
made in a fynod held A. D. 786, wherein the payment of 
tithes in general is llrongly enjoined. This cannon or decree, 
which at firfl; bound not the laity, was effettually confirmed 
by two kingdoms of the heptarchy, in their parliamentary 
conventions of eftates, refpedtively confiding of the kings of 
Mercia and Northumberland, the bifhops, dukes, fenators, 
and people. Which was a few years later than the time 
that Charlemagne eftablifhed the payment of them in France, 
and made that famous divifion of them into four parts; one 
to maintain the edifice of the church, the fecond to fupport 
the poor, the third the bifliop, and the fourth the parochial 
clergy. _ < 

The next authentic mention of them is in the fadus Ed- 
wardi et Guthruni ; or the laws agreed upon between king 
Guthrun the Dane, and Alfred and his fon Edward the 
Elder, fucceflive kings of England, about the year 900. 
This was a kind of treaty between thofe monarchs, which 
may be found at large in the Anglo-Saxon laws : wherein 
it was neceflary, as Guthrun was a pagan, to provide for the 
fubfiftence of the Chriftian clergy under his dominion ; and 
accordingly, we find the payment of tithes not only enjoin¬ 
ed, but a penalty added upon non-obfervance : which law is 
feconded by the laws of Athelftan, about the year 930. 
And this is as much as can certainly be traced out with re¬ 
gard to their legal original. 

2. We are next to confider the perfons to whom tithes 
are due. Upon their firfl introduction, though every man 
was obliged to pay tithes in general, yet he might give 
them to what priefts he pleafed ; which were called arbitrary 
donfecrations of tithes ; or he might pay them into the hands 
of the bifhop, who diftributed among his diocefian clergy the 
revenues of the church, which were then in common. But 
when diocefes were divided into parifiies, the tithes of each 
parifh were allotted to its own particular minifter; firfl by 
common confent or the appointments of lords of manors, 
and afterwards by the written law of the land. 

Arbitrary confecrations of tithes took place again after¬ 
wards, and were in general ufe till the time of king John. 
This was probably owing to the intrigues of the regular 
clergy, or monks of the Benedictine and other orders, under 
archbifhop Dunftan and his fuccelfors; who endeavoured 
to wean the people from paying their dues to the fecular 
or parochial clergy (a much more valuable fet of men than 
themfelves), and were then in hopes to have drawn, by 
fanCfimonious pretences to extraordinary purity of life, all 
ecclefiaftical profits to the coffers of their own focieties. 
And this will naturally enough account for the number and 
riches of the monafteries and religious houfes which were 
founded in thofe days, and which were frequently endowed 
with tithes. For a layman, who was obliged to pay his 
tithes lomewhere, might think it good policy to ereCt an 
abbey, and there pay them to his own monks, or grant 
them to feme abbey already ereCled : fince for this dona¬ 
tion, which really coft the patron little or nothing, he 
might, according to the fuperflition of the times, have 
maifes for ever lung for his foul. But in procefs of years, 
the income of the poor laborious parifh-priefts being fcanda- 
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loufly reduced by thefe arbitrary confecrations of tithes, it 
was remedied by pope Innocent III. about the year 1200, 
in a decretal epiftle fent to the archbifhip of Canterbury, 
and dated from the palace of Lateran : which has occafiou- 
ed Sir Henry Hobart and others to miftake it for a decree 
of the council of Lateran, held A. D. 1179, which only 
prohibited what was called the infeodation of tithes , or their 
being granted to mere laymen ; whereas this letter of pope 
Innocent to the archbifhop enjoined the payment of tithes 
to the parfons of the refpeftive parilhes where every man 
inhabited, agreeable to what was afterwards directed by 
the fame pope in other countries. This epiflle, fays Sir 
Edward Coke, bound not the lay fubje&s of this realm ; 
but being reafonable and juft, it was allowed of, and fo be¬ 
came lex terra;. This put an effectual flop to all the ar¬ 
bitrary confecrations of tithes ; except fome footfteps which 
Hill continue in thofe portions of tithes which the parfon of 
one parifh hath, though rarely, a right to claim in another: 
for it is now univerfally held, that tithes are due, of com¬ 
mon right, to the parfon of the parifh, unlefs there be a 
fpecial exemption. This parfon of the parifh may be either 
the aftual incumbent, or elfe the appropriator of the bene¬ 
fice ; appropriations being a method of endowing monaf¬ 
teries, which feems to have been devifed by the regular 
clergy, by way of fubftitution to arbitrary confecrations of 
tithes. 

3. We obferved that tithes are due of common right 
to the parfon, unlefs by fpecial exemption; let us therefore 
fee, thirdly, who may be exempted from the payment of 
tithes, and how lands and their occupiers may be exempted 
or difeharged from the payment of tithes, either in part or 
totally ; firfl, by a real compofition : or, fecondly, by cuftom 
or prefeription. 

Firfl, a real compofition is when an agreement is made 
between the owner of the lands and the parfon or vicar, 
with the confent of the ordinary and the patron, that fuch 
lands fliall for the future be difeharged from payment of 
tithes, by reafon of fome land or other real recompenfe 
given to the parfon in lieu and fatisfadion thereof. This 
was permitted by law, becaufe it was fuppofed that the 
clergy would be no lolers by fuch compofition ; fince the 
confent of the ordinary, whofe duty it is to take care of the 
Church in general, and of the patron, whofe intereft it is to 
proted that particular church, were both made neceffary 
to render the compofition effedual; and hence have arifen 
all fuch compofitions as exift at this day by force of the 
common law. But experience fhowing that even this cau¬ 
tion was ineffedlual, and the pofieffions of the church being 
by this and other means every day diminiffied, the difabling 
{Unite 13 Eliz. c. 10. was made; which prevents, among 
other fpiritual perfons, all parfons and vicars from making 
any conveyances of the eftates of their churches, other than 
for three lives or 21 years. So that now, by virtue of this 
ftatute, no real compofition made fince the 13 Eliz. is good 
for any longer term than three lives or 21 years,’ though 
made by confent of the patron and ordinary : which has 
indeed effectually demoliflied this kind of traffic ; fuch com- 
pofitions being now rarely heard of, unlefs by authority of 
parliament. 1 

Secondly, a difeharge by cuftom or prefeription, is where 
time out of mind fuch perfons or fuch lands have been 
either partially or totally difeharged from the payment of 
tithes. And this immemorial ufage is binding upon all 
parties; as it is in its nature an evidence of univerfal con¬ 
fent and acquiefcence, and with reafon fuppofes a real com¬ 
pofition to have been formerly made. This cuftom or pre- 
fcnption is either de modo decimandi, or de non decimando. 

A modus decimandi, commonly called by the fimple name 
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°f a modus only, is where there is by cuftom a particular 
manner of tithing allowed, different from the general law of 
taking tithes in kind, which are the adual tenth-part of the 
annual increafe. This is fometimes a pecuniary compenfa- 
tion, as twopence an acre for the tithe of land : fometimes 
it is a compenfation in work and labour, as that the parfon 
fliall have only the twelfth cock of hay, and not the tenth, 
in confideration of the owner’s making it for him : fome¬ 
times, in lieu of a large quantity of crude or impeded tithe, 
the parfon fhall have a lefs quantity when arrived at greater 
maturity, as a couple of fowls in lieu of tithe-eggs, and 
the like. Any means, in fhort, whereby the general law of 
tithing is altered, and a new method of taking them is intro¬ 
duced, is called a modus decimandi, or fpecialmannerof tithing. 

A prefcription de non decimando is a claim to be entirely 
difcharged of tithes, and to pay no compenfation in lieu of 
them. Thus the king by Iris prerogative is difcharged 
from all tithes. So a vicar fhall pay no tithes to the 
redor, nor the redor to the vicar, for ccckfia deeimas 
non fohit ecckjia. But thefe perfonal privileges (not 
arifing from or being annexed to the land) are perfon- 
ally confined to both the king and the clergy ; for their 
tenant or leffee fhall pay tithes, though in their own occu¬ 
pation their lands are not generally tithable. And, general¬ 
ly fpeaking, it is an eflablifhed rule, that in lay hands, mo¬ 
dus de non decimando non valet. But fpiritual perfons or 
corporations, as monafteries, abbots, bifhops, and the like, 
were always capable of having their lands totally difcharged 
of tithes by various ways: as, 1. By real compofition. 
2. By the pope’s bull of exemption. 3. By unity of 
poffelfion ; as when the redory of a parifh, and lands 
in the fame parifh, both belonged to a religious houfe, 
thofe lands were difcharged of tithes by this unity of poffef- 
fion. 4. By prefcription ; having never been liable to tithes, 
by being always in fpiritual hands. 5. By virtue of their 
order; as the Knights Templars, Ciftercians, and others, 
whofe lands Were privileged by the pope with a difcharge 
of tithes. Though, upon the diffolution of abbeys by 
Henry VIII. mod of thefe exemptions from tithes- would 
have fallen with them, and the lands become tithable again, 
had they not been fupported and upheld by the flatute 31 
Henry VIII. c. 13. which enacls, that all perfons who 
f'nould come to the pofTeffion of the lands of any abbey then 
diffolved, fhould hold them free and difcharged of tithes, in 
as large and ample a manner as the abbeys themfelves for¬ 
merly held them. And from this original have fprung all 
the lands which being in lay hands, do at prefent claim to be 
tithe-free : for if a man can fhow his lands to have been 
fuch abbey-lands, and alfo immemorially difcharged of tithes 
by any of the means before- mentioned, this is now a good 
prefcription de non decimando. But he muff (how both 
thefe r.-quifites : for abbey-lands, without a fpecial ground 
of difcharge, are not difcharged of courfe ; neither will any 
prefcription de non decimando avail in total difcharge of tithes, 
unlefs it relates to fuch abbey-lands. 

It is univerfally acknowledged that the payment of tithes 
in kind is a great difccuragement to agriculture. They 
are inconvenient and vexatious to the hufbandman, and 
operate as an impolitic tax upon indullry. The clergyman, 
too, frequently finds them troublefome and precarious; his 
expences incolleding are a confiderable drawback from their 
value, and his juft rights are with difficulty fecured : he is 
too often obliged to fubmit to impofition, or is embroiled 
■with his pnrifhioners in difputes and litigations, no lefs irk- 
fome to his feelings than prejudicial to his intereft, and 
tending to prevent thofe good effeds which his precepts 
fhould produce. It is therefore of the utmoft importance 


to parochial tranquillity, and even to religion, that fome Tithiny, 
juft and reafonable ftandard of compofition could be fixed. Txtiano. 
Land has been propofed, but in the prefent ftate of the 
divifion of prsperty this is impofiible : and as money is 
continually changing in its value, it would alfo be a very 
improper ftandard, unlefs fome plan could be formed by 
which the compofition could be increafed as the value of 
money diminifties. A plan of this kind has been publilhed 
in the Tranfadions of the Society inftituted at Bath, VoL 
IV. which thofe who are interefted in this fubjed may con* 
fult for farther information. 

TITHING, ( Dithinga , from the Sax. Theotkunge, i. e. 

Decuria), a number or company of ten men, with their fa¬ 
milies, knit together in a kind of fociety, and all bound to 
the king, for the peaceable behaviour of each other. An¬ 
ciently no man was differed to abide in England above forty 
days, unlefs he were enrolled in fome tithing.—One of the 
principal inhabitants of the tithing was annually appointed 
to prefide over the reft, being called the tithing-man, the 
head-borough, and in fome countries the borfebolder, or 
borough’s ealder, being fuppofed the difcreeteft man in the 
borough, town, or tithing. The dtftribution of England 
into tithings and hundreds is owing to king Alfred. See 
Borseholder, 

TIT 1 ANO Vecelli, or Titian, the moft univerfal 
genius for painting of all the Lombard fchool, the beft co- 
lourift of all the moderns, and the moft eminent for hi- ^ 
ftories, portraits, and landfcapes, was borne at Cadore, in p;m n _ 
the province of Friuli, in the ftate of Venice, in 1477, orton’s S 
in 1480 according to Vafari and Sandrart. His parents Di&ionary 
fent him at ten years of age to one of his uncles at Venice, of Painter*, 
who finding that he had an inclination to painting, put h im 
to the lchool of Giovanni Bellino. 

But as foon as Titian had feen the works of Giorgione, 
whofe manner appeared to him abundantly more elegant, 
and lefs conftrained than that of Bellino, he determined to 
quit the ftyle to which he had fo long been acc-uftomed, 
and to purfixe the other that recommended itfelf to him, 
by having more force, more relief, more nature, and more 
truth. Some authors affirm, that he placed himfelf as a 
difciple with Giorgione; yet others only fay, that he cul¬ 
tivated an intimacy with him; but it is undoubtedly cer¬ 
tain that he iludied with that great mafter : that he learn¬ 
ed his method of blending and uniting the colours; and 
pradifed his .manner fo effectually, that feveral of the paint¬ 
ings of Titian were taken for the performances of Gior¬ 
gione ; and then his fuccefs infpired that artift with an in¬ 
vincible jealoufy of Titian, which broke off their connedion 
for ever after. 

The reputation of Titian rofe continually; every new 
work contributed to extend his fame through all Europe ; 
and he was confidered as the principal ornament of the agb 
in which he flourifhed. And yet, Sandrart obferves, that 
amidft all hisapplaufe, and conffant employment at Venice, 
his income and fortune were inconfiderable ; and he was 
more remarkable for the extenfivenefs of his talents, than 
for the affluence of his circumftances. But when his merit 
was made known to the emperor Charles V. that monarch 
knew howto feta juft value on his fuperior abilities; he 
enriched him by repeated bounties, allowed him a confider¬ 
able penfion, conferred on him the honour of knighthood, 
and what was ftill more, honoured him with his friendfflip. 

He painted the portrait of that benefador feveral times ; 
and it is recorded by Sandrart, that one da)-, while the em¬ 
peror was fitting for his pidure, a pencil happening to drop 
from the painter, he (looped, took it up, and returned it ; 
obligingly anfwering to the modeft apology of the artift 
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(who blulhed at the condefcenfion of fo great a monarch), 
that the merit of a Titian was worthy of the attendance of 
an emperor. 

The excellence of Titian was not fo remarkably appa¬ 
rent in the hiftoriral compolitions which he jfc.inted as in his 
portraits and landfcapes, which feem to be fuperior to all 
competition ; and even to this day, many of them preserve 
their original beauty, being as much the admiration of the 
prefent age as they have defervedly been of the ages pad. 
—It is oblbrved of Titian by mod writers, that in the dif¬ 
ferent periods of his life he had four different manners ; 
one refembling his firll inllrudor Bellino, which was forne- 
what ftiff; another, in imitation of Giorgione, more bold, 
and full of force ; his third manner was the refult of ex¬ 
perience, knowledge, and judgment, beautifully natural, 
and finifhed with exquifite care, which manner was peculiar¬ 
ly his own ; and in thofe pictures which he painted between 
the years of approaching old age and his death may be 
noticed his fourth manner. His portraits ? were very dif¬ 
ferently finilhed in his early, and in his latter time, accord¬ 
ing to the teftimony of Sandrart. At firll he laboured his 
piftures'highly, and gave them a poliftied beauty and luflre, 
fo as to produce their effect full as well when they were 
examined clofely as when viewed at a diftance ; but after¬ 
wards, he fo managed his penciling, that their greateft force 
and beauty appeared at a more remote view, and they plea- 
fed lefs when they were beheld more nearly. So that many 
of thofe artifts who ftudied to imitate him, being milled by 
appearances which they did not fufficiently confider, have 
imagined that Titian executed his work with readinefs and 
a matlerly rapidity; and concluded that they Ihould imitate 
his manner moll effedhially by a freedom of hand and a 
bold pencil ; Whereas in reality, Titian took abundance 
of pains to work up his pi&ures to fo high a degree of per- 
fedion ; and the freedom that appears in the handling 
was entirely effeded by a Ikilful combination of labour and 
judgment. 

It cannot be truly affirmed, that Titian equalled the 
great mailers of the Roman fchool in defign; but he al¬ 
ways took care to difpofe his figures in fuch attitudes as 
iliowed the mod beautiful parts of the body. His talle in 
defigning men was not generally fo corred or elegant as it 
appeared in his boys and female figures; but his colouring 
had all the look of real flelh, his figures breathe. He was 
not fo bold as Giorgione, but in tendernefs and delicacy he 
proved himfelf much fuperior to him and all other artills. 
The expreffion of the paffions was not his excellence, 
though even in that refpedt many of his figures merited the 
jufteft commendation ; but he always gave his figures an air 
of eafe and dignity. His landfcapes are univerfally allowed 
to be unequalled, whether we confider the forms of his trees, 
the grand ideas of nature which appear in his fcenery, or 
his diftances which agreeably delude and delight the eye of 
every obferver ; and they are executed with a light, tender, 
and mellow pencil. He learned from nature the harmony 
of colours, and his tints feem aftonilhing, not only for their 
force, but their fweetnefs ; and in that refpedt his colour¬ 
ing is accounted the ftandard of excellence to all profeflors 
of the art. 

It would prove almoft an endlefs talk to enumerate the 
variety of works executed by this illuftrious artift, at Rome, 
Venice, Bologna, and Florence, as well as thofe which are 
to be feen in other cities of Italy, in England, Spain, Ger¬ 
many, and France ; but there are two, which are mention¬ 
ed as being truly admirable. One is, a Lalt Supper, pre- 
ferved in the Refodory at the Efcurial in Spain, which 
is inimitably line ; the other is at Milan, reprefenting Chrilt 
crowned with Thorns. The principal figure in the latter 


has an attitude full of grace and dignity more than mort-d, 
and the countenance fuows a benevolence and humility, com¬ 
bined with dignity and pain, which no pencil but that of 
Titian could fo feelingly have defcribed. It is admirably 
coloured, and tenderly and delicately penciled ; the heads 
are wonderfully beautiful, the compolition excellent, and 
the whole has a charming effed by the clvaro-fcuro. 

He was of fo happy a confiitution, that he was never 
ill till the year 1576, when he died cf the plague, at 99 
years of age. His difciples were Paulo Veronele, Giacomo 
Tintoret, Giacomo- de Porte Baffano, and his fons. 

TITLARK, in ornithology. See Alauda. 

TITLE, an appellation of dignity or rank given to 
princes and perfons of diltindion. 

Titles were not fo common among the ancient Greeks or 
Romans as they are in modern times. Till the reign of 
Conftantine the title of Illuftrious was never given except to 
thofe who were diilinguifhed in arms or letters: But at 
length it became hereditary in the families of princes, and 
every fon of a prince v. * > illullrious. The title of High- 
nefs was formerly given only to kings. The kings of Eng¬ 
land before the reign of Henry VIII. were addreffed by the 
title of your Grace. That monarch firll affirmed the title 
of Highnefs, and afterwards that of Majefty. The title of 
majefty was firll given him by Francis I. in their interview 
in 1520. Charles V. was the firll king of Spain who af* 
fumed the fame title. 

Princes, nobles, and clergy generally have one title de¬ 
rived from their territories and eliates, and another derived 
from their rank or from feme other remarkable circum- 
fiance. The Pope is called the Bijhop of Rome, and ha* 
the title of Holincfts. A cardinal has his name gene¬ 
rally from fame church, and is laluted by the name of 
Eminent or moft Eminent. An archbifhop, befides being 
named from his diocefe, is called his Grace and moft Reve¬ 
rend : a bilhop is alfo diftinguiffied by the name of his dio¬ 
cefe, and has the title of his Lordjhip and right Reverend. 
Inferior clergymen are denominated Reverend. 

The titles of crowned heads derived from their dominions 
it is unneceffary to mention. It will be fufficient to men¬ 
tion thofe by which they are addrelfed. To an emperor 
is given the title of Imperial Majefty ; to kings, that of Ma¬ 
jefty; to the princes of Great Britain, Royal Highnefs; to 
thofe of Spain, Infant; to eledors, Electoral Highnefs ; to 
the grand duke of Tufcany, Moft Serene Highnefs; to the 
other princes of Italy and Germany, Highnefs ; to the Doge 
of Venice, Moft Serene Prince; tothegrand-mallerofM.il- 
ta, Eminence ; to nuncios and ambaffadors of crowned heads. 
Excellency; to dukes, Grace; to marquiffts, earls, and ba¬ 
rons, Lordjhip. 

The emperor of China, among his titles, takes that of 
Elan Su, “ Son of Heaven.” The Orientals, it is obiei ved, 
are exceedingly fond of titles: the fimple governor of Schi- 
ras, for in fiance, after a pompous enumeration of qualities, 
lordfhips, Sec. addsfhe titles of Flower of Courtefy, Nutmeg 
of Conjolation, and Rofe of Delight. 

Title, in law, denotes any right which a perfon has 
to the poffeffion of a thing, or an authentic inftrument 
whereby he can prove his right. See the articles Right, 
Property, &c. 

Title to the Crown in the Britijh Conftitation. See Suc¬ 
cession. 

TITMOUSE, in ornithology. See Parus. 

TITULAR, denotes a perfon invefted with a title, i» 
■virtue of which he holds an office or benefice, whether he 
perform the functions thereof or not. 

TITUS Vespasianus, the Roman Emperor, the fon of 
Vefpafian ; of whom it is related, that net being able too e- 
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Tivlet. collett any remarkable good attion he had done on a certain 
J day, he exclaimed, “ I have loft a day!” He might 
truly be called th s father of bis people; and though Rome 
laboured under various public calamities during his reign, 
fuch was his equitable and mild adminiftration, that he con- 
ftantly preferved his popularity. He was a great lover of 
learning, and compofed feveral poems. He reigned but 
two years ; and it is thought Domitian his brother poifoned 
him, A. D. 81, aged 41. See (Hiftory of) Rome. 

TIVIOT hills. See Cheviot. 

TIVOLI, the modern name of Tibur. 

TOAD, in zoology. See Rana. 

‘ToAD-FiJh . See Lophius. 

Toad-FIox, in botany. See Antirrhinum. 

ToAD-Slone, a genus of argillaceous earths examined by 
Dr Withering. He defcribes it as of a dark-brownifh grey 
colour ; its texture granular; neither effervefcing with acids 
nor ftriking fire with fteel. The cavities of it are filled 
with cryftallized fpar, and in a ftrong heat it is fufible per 
Philofophir f e . An hundred parts of toad-f*one contain from 56 to 
cal Tranf- 5^ ^ 0 f filiceous earth, near 15 of argillaceous earth, 7.5 
a ions for ca l careous earth, and 16 of oxydated iron. Dr Kirwan 
obferves, that the toad-ftone is not much different from ba- 
faltes, only that it is fofter : it contains alfo a fmaller pro¬ 
portion of iron, and a larger one of filiceous earth. 

TOBACCO, in botany. See Nicotiana and Snuff. 

The Indians (fay Dr Leake) poifon their arrows with 
the oil of tobacco, which, infufed into a frefh wound, occa- 
fions ficknefs and vomiting, or convulfions and death; with 
what fafety therefore, fetting afide propriety, the fubtile pow¬ 
der of this plant, called fnujf, may be applied to the tender, 
Leake’s internal furface of the nofe, it may be proper to inquire ; for. 
Poetical jf (4,5 0 ;i 0 f tobacco is a mortal poifon when applied to the 
Dffcafes 1 of °P en ve ^ s a wound, furely this plant, when taken in 

the*" Vifce- Aibftance as fnuff, muft in a certain degree be injurious, 
ra. From the infinite number of nerves diffufed over the mucous 

membrane of the nofe, it is endowed with exquifite feeling ; 
and, the better to preferve the fenfe of fuelling, thofe nerves 
are continually lubricated with moifture. 

By the almoft cauftic acrimony of fnuff, this moifture is 
dried up, and thofe fine, delicate nerves, the organs of fmell- 
ing, are rendered callous and infenfible. To this felf-evi- 
dent bad effett may be added the narcotic or ftupifying 
power of tobacco, by .which not only the brain and nerves 
are injured, but alfo the eyes depending upon their influ¬ 
ence, together with the fenfe of fmelling ; and, from the 
force with which fnuff is ufually drawn up the nofe, its paf- 
fage will be obftriitted, and the voice lofe its clearnefs and 
diftintt articulation. 

Befides thofe pernicious qualities, fnuff often involuntari¬ 
ly defcends into the ftomach, creating naufea, lofs of ap¬ 
petite, and vomiting ; and by its narcotic power will dimi- 
ni(h nervous influence and impair digeftion ; it difcolours 
the flcin contiguous to the nofe, and will taint the fweeteft 
breath with the rank odour of a tobacco-cafk. For this 
reafon the ladies of fafhion in France feldom take fnuff till 
they are married; a very high compliment, no doubt, to 
their hufbands. The only advantage of taking fnuff is 
that of fneezing, which, in fluggifh, phlegmatic habits, will 
give univerfal concuflion to the body, and promote a more 
free circulation of the blood j but of this benefit, fnuff- 
takers are deprived, from being familiar with its ufe. 

We have been told, that tobacco, when chewed, is a pre- 
fervative againft hunger: but this is a vulgar error; for, 
in reality, it may more properly be faid to deftroy appetite 
by the profufe difc'narge of faliva, which has already been 
confidered as a powerful, diffolving fluid, effential both to 
appetite and digeftion. In fmoking, the fumes of tobacco 


induce a kind of pleafing infenfibility not eafily defcribed. Tobacca. 
Its narcotic odour, thus admiuiftered, equally infatuates the 
ignorant favage and the intelligent philoiopher; but, by 
the large expence of faliva thereby occafioned, it is produc¬ 
tive of many dfforders of the head and ftomach, particularly 
the laft. 

Tobacco- Pipe-Fijh. See Fistularia. 

ToBACCO-nuine. See PHARMACY-iWifac. 

TOBAGO, one of the Caribbeeiflands, ceded to Great 
Britain by the treaty of Paris in 1763, taken by the French 
in 1781, and retaken by the Britifh in 1793. It lies in 
the latitude of 11 degrees 10 minutes north, and 59 degrees 
40 minutes longitude weft from London, about 40 leagues 
fouth-by-weft from Barbadoes, 35 fouth-eaft from St Vin¬ 
cents, 20 fouth-eaft from Grenada, J2 north-eaft from the 
Spanifh ifland of Trinidada, and between 30 and 40 north- 
eaft from the Spanifh main. According to the lateft ac¬ 
counts, it is fomewhat more than 30 miles.in length from 
north-eaft to fouth-weft, between 8 and 9 in breadth, and 
from 23 to 25 leagues in circumference. The Englilh vi- 
fited this ifland very early, Sir Robert Dudly being there 
in the reign of queen Elizabeth. In that of Charles I, 

William earl of Pembroke procured a grant of this, with 
two other fmall iflands; but died before he was able to carry 
into execution his defign of fettling them. In A. D. 1632 
fome merchants of Zealand fent over a fmall colony thither, 
and gave it the name of New Walcheren ; but before they 
were able thoroughly to eftablifh themfelves, they were 
deftroyed by the Indians aflifted by the Spaniards. Tenyears 
after, James Duke of Co.urland fent a colony thither, who 
fettled themfelves upon Great Courland bay, and made a 
confiderable progrefs in planting. A. D. 1654, Meflieurs 
Adrian and Cornelius Lampfms, two opulent merchants of 
Flufhing, fent a confiderable number of people thither, who 
fettled on the other fide of the ifland, and lived in amity 
with the Courlanders, until they learned that the king of 
Sweden had feized the perfon of their duke and difpoffeA 
fed him of his dominions, when they attacked and forced 
his fubjetts to fubmit. The duke being afterwards re- 
ftored, he obtained from Charles II, a grant of this ifland, 
dated the 17th of November 1664. In the fecond Dutch 
war the count d’Eftrees, by order of his mafter, to¬ 
tally ruined it at the clofe of the year 1677 ; and from that 
time it continued wafte till Britain took poffeflion of it after 
the treaty of Paris. The climate, notwithftanding its vici¬ 
nity to the line, is fo tempered by the breezes from the fea„ 
as to be very fuppcrtable even to Europeans ; and hath the 
fame advantages with that of Grenada, in having regular 
feafons, and alfo in being exempt from the hurricanes. There 
are throughout the ifland many rifing grounds, though, ex¬ 
cept at the r.orth-eaft extremity, there is no part of it that 
can be ftiled mountainous ; and even there the country is 
far from being rugged or impafl’able. The foil, if we may 
credit either Dutch or French writers, is as fertile and lux¬ 
uriant as any of the iflands, and very finely diverfified. 

Ground provifions of all forts have been raifed in great 
plenty, a vaft variety of vegetables, excellent in their kind, 
fome for food, fome for phyfic. Almoft every fpecies of 
ufeful timber is to be found here, and fome of an enormous, 
fize ; amongft others, the true cinnamon and nutmeg tree, 
as the Dutch confefs, and of which none could be better 
judges; whole groves of. faffafras, and of trees that bear the 
true gum copal, with other odoriferous plants that render 
the air wholefome and pleafant. It is as well watered as 
can be wifhed, by rivers that fall into the fea on both 
fides, many fmaller ftreams, and fine frefh fprings in almoft 
every part of the ifland. The fea-coaft is indented by 10. 
or 12 fair and fpacious bays, and there are amongft thefe 

one 
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Yobollki one or two ports capable of receiving as large fhips as ever 
II vifited thofe feas. There are wild hogs in great plenty, 
abundance of fowls of different kinds, a vaft variety of 
fea and river fifh. At the north eaft extremity lies Little 
Tobago, which is two miles long, and about half a mile 
broad, very capable of improvement. 

TOBOLSKI, the capital of Siberia, is fituated at the 
confluence of the rivers Tobol and Irtifh, in N. Lat. 58° 
12' E. Long. 68° 18'. The city Hands upon the afcent of 
a high hill, the lower part of which is inhabited by Maho¬ 
metan Tartars, who carry on a confiderable traffic upon the 
river Irtifh, and convey their merchandife quite acrofs Great 
Tartary as far as China. The river Irtifh is reckoned as 
rapid as the Danube ; runs from the fouth, and empties it- 
felf into the Oby : the Tobol wafhes the other fide of the 
town, and a little below it falls into the Irtifh. By means 
of thefe two rivers, there is a conftant flow of merchaqdife 
into the city during the fummer feafon. Tobolfki is there¬ 
fore a great mart for the commodities of Mufcovy, Tartary 
and other countries : and here is a great concourfe of mer¬ 
chants. All forts of proviflons are plentiful and cheap. An 
hundred weight of rice is fold for ificopecs, equal to about 
eight pence Sterling ; a fturgeon weighing 40 pounds, for 
half that money ; an ox for two rix-dollars, and every other 
article in proportion : the adjacent country abounds with 
game in great variety. The fupreme court of judicature for 
all Siberia is held in this city, which is alfo the feat of a 
metropolitan, fent hither from Mofcow to exercife fpiritual 
jurifdiflion over the whole kingdom. Tobolfki is well for¬ 
tified, and defended by a ftrong garrifon, under the com¬ 
mand of the waiwode, who refides in the place, and takes 
charge of the fur tribute, which is here depofited in proper 
magazines. This governor enjoys a very extenfive com¬ 
mand, and can occafionally bring into the field 9000 men, 
befides a ftrong body of Tartars on horfeback, to make head 
againft the Kalmucks and Coffacks, in their repeated in- 
curfions. A fufficient number of Ruffians, called Jem- 
Jkolks, are kept in continual pay by the government, on the 
banks of the Irtifh, to fupply travellers on the czar’s ac¬ 
count with men, boats, or carriages, to convey them as far 
as Surgut on the Oby, a voyage of 200 leagues by water. 
This is the common method of travelling in the fummer ; 
but in winter the journey by land is not half fo long, 
being performed in fleds over the ice and fnow, with which 
the country is covered. Thefe fleds are moved by a pair 
of dogs, which will draw a load of 300 pounds with fur- 
prifing expedition. They are hired at eafy rates, and du¬ 
ring one half of the year may be feen flying over the fnow 
in great numbers. The city is fuppofed to contain 15,000 
inhabitants. It is Soo miles eaft from Mofcow, and 1000 
from Peterfburgh. 

TODDA Panna. See Cycas. 

TODDY, a name given to the juice of the cocoa nut 
tree. See Arak. —Toddy is alfo a name given to a mix¬ 
ture of fpirits, water, and fugar. 

Tonm-Bird. See Loxia, fpecies 11. 

TODUS, the Tody, in ornithology ; a genus belonging 
to the order of pica. The beak is flender, depreffed, broad, 
and the bafe belet with briftles. The noftrils are fmall and 
oval. The toes are placed three before and one behind ; 
the middle are greatly connedled to the outer. There are 
15 fpecies according to Dr Latham. 

“ Birds of this genus (fays that eminent ornithologift) 
inhabit the warmer parts of America. They vary confi- 
derably in their bills as to breadth, but all of them have a 
certain fiatnefs, or depreffion, which is peculiar. They have 
great, affinity to the flycatchers ; and indeed, to fpeak the 
truth, tire two genera run much into one another ; however, 


in one thing they differ materially ; for in the tody the Toga 
outer and middle toes are much connected, whereas in the 
flycatcher genus they are divided to their origin.” 

TOGA, in Roman antiquity, a wide woollen gown or 
mantle, which feems to have been of a femicircular form, 
without fleeves ; differing both in richnefs and largenefs, ac¬ 
cording to the circumftances of the wearer, and ufed only 
upon occafion of appearing in public. 

Every body knows that the toga was the diftinguiflied 
mark pf a Roman : hence, the jus toga, or privilege of a 
Roman citizen ; i. e. the right of wearing a Roman habit, 
and of taking, as they explain it, fire and water through the 
Roman empire. 

TOKAY-Wine, derives its name from a town of Hun- 
gary, where it is produced. There are four forts of wine 
made from the fame grapes, diftinguiflied at Tokay by the 
names of ejfence, aufpruch, mafslach, and the common wine. 

The eflence is made by picking out the half-dried and fhri- 
velled grapes, and putting them into a perforated veffel, 
where they remain as long as any juice runs off by the mere 
preffure of their own weight. This is put into fmall calks. 

The aufpruch is made by pouring the expreffed juice of the 
grapes from which the former had been picked on thofe that 
yielded the eflence, and treading them with the feet. The 
ljquor thus_obtained ftands for a day or two to ferment, and 
then is poured into fmall calks, which are kept in the air for 
about a month, and afterwaids put into calks. The fame 
procefs is again repeated by the addition of more juice to 
the grapes which have already undergone the two former 
preffures, and they are now wrung with the hands ; and thus 
is had the mafslach. The fourth kind is made by taking all the 
grapes together at firft, and fubmitting them to the greatefl 
preffure : this is chiefly prepared by the peafants. The ef- 
fence is thick, and very fweet and lufcious: it is chiefly ufed 
to mix with the other kinds. The aufpruch is the wine 
commonly exported, and which is known in foreign coun¬ 
tries by the name of ‘Tokay. 

The goodnefs of it is determined by the following rules. 

The colour fhould neither be reddifii nor very pale, but a 
light filver : in trying it, the palate and tip of the tongue 
fhould be wetted without fwallowing it, and if it manifeft 
any acrimony to the tongue, it is not good ; but the tafte 
ought to be foft and mild : when poured out, it fhould form 
globules in the glafs, and have an oily appearance: when 
genuine, the ftrongeft is always of the belt quality : when 
{wallowed, it fhould have an earthy aftringent talte in the 
mouth, which is called the tafte of the root. All tokay 
wine has an aromatic tafte, which diftinguifhes it from every 
other fpecies of wine. It keeps to any age, and improves 
by time : but is never good till about three years old. It 
is the belt way to tranlport it in cafks ; for when it is on 
the feas, it ferments three times every feafon, and thus re¬ 
fines itfelf. When in bottles, there muft be an empty fpace 
left between the wine and the cork, otherwife it would burft 
the bottle. A little oil is put upon the furface, and apiece 
of bladder'tied over the cork. The bottles are always laid 
on their fides in fand. Philofophical tranfaclions. vol. lxiii. 
part ii. p. 292, See. 

TOKENS. See TsADF.SMENs-Tokens. 

TOISE, a French meafure containing fix of their feet, 
or a fathom. 

TOLAND (John), a very famous writer, was born near 
Londonderry in Ireland, 1670, and educated in the Popifh 
religion; but at 16 years of age embraced the principles of 
the Proteftants. He ftudied three years at the univerfity of 
Glafgow ; was created mailer of arts in the univerfity of E- 
dinburgh ; and afterwards completed his ftudies at Leyden, 
where he refided two years. He then went to Oxford, 

where. 
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Toledo, where, having the advantage of the public library, he col- 
Lcted materials upon various fubje&s, and computed fome 
pieces ; among which \va-, A Differ tation to prove the re¬ 
ceived biftory of the tragical death of Atilius Regulars, the 
Roman confer!, to be a fable. He began likewife a work of 
greater confequence, in which he undertook to Ihorv that 
there are no myfleries in the Chriftian religion. He pub¬ 
lilhed it in 1696 at London, under the title of ChrifUanity 
not myjlerhus . This book gave great offence, and was at¬ 
tacked by feveral writers. He afterward wrote in favour of 
the Hanoverian fuccefiion, and many other pieces. In 1707 
he went into Germany, where he vifited feveral courts; and 
in 1710 he was introduced to Prince Eugene, who gave 
him feveral marks of his generofity. Upon his return to 
England he was for fome time fupported by the liberality 
of the earl of Oxford lord-treafurer, and kept a country- 
houfe at Epfom ; but foon lofing his lordfhip’s favour, he 
publilhed feveral pamphlets againft that mini fter’s meafures. 
In the four laft years of his life he lived at Putney, but 
ufed to fpend molt part of the winter in London. Mr. To- 
land died at London in 1722. Pie was a man of uncom¬ 
mon abilities, publilhed a number of curious trarfes, and was 
perhaps the molt learned of all the infidel writers ; but his 
private charadter was far from being an amiable one ; for he 
was extremely vain, and wanted thofe focial virtues which 
are the chief ornaments as well as duties of life. His poft- 
humous works, two volumes odtavo, were publilhed in 1726, 
with an account of his life and writings, by Mr Des Mai- 


zeaux. 

TOLEDO, an ancient and trading city of Spain in 
New Caltile, of which it was formerly the capital. About 
two centuries ago it is faid to have contained more than 
Eour 200,000 inhabitants ; but they are now diminiflied to 
granne’s 20,000. or at moll to 30,000. It is advantageoufly feated 
Travels on the river Tajo, which furrounded it on two Tides s and on 

Spain, the land Tide it has an ancient wall built by a Gothic king, 

voL “■ and flanked with 100 towers. It is feated on a mountain, 
which renders the (beets uneven, and which are narrow ; 
but the houfes are fine, and there are a great number of fu- 
perb ftrutftures, befldes 17 public fquares, where the mar¬ 
kets are kept. The fineft buildings are the royal caftle and 
the cathedral church ; which lafl is the richeft and moll con- 
liderable in Spain. It is feated in the middle of the city, 
joining to a handfome flreet, with a fine fquare before it. 
Several of the gates are very large, and of bronze. There 
is alfo a fuperb fteeple extremely high, from whence there is 
-a very diftant profperf. The Sagrariro, or principal cha¬ 
pel, is a real treasury, in which are 15 large cabinets let 
into the wall, full of prodigious quantities of gold and filver 
velfels, and other works. There are two mitres of filver 
rrjlt, fet all over with pearls and precious Hones, with three 
collars of mafiy gold, enriched in like manner. There are 
two bracelets and' an imperial crown of the Virgin Mary, 
confiding of large diamonds and other jewels. The weight 
-of the gold in the crown is 15 pounds. The vrifel which 
contains thefeonfecrated wafer is of filver gilt, as high as a 
man, and fo heavy, that it requires 30 men to carry it ; 
within it is another of pure gold enriched with jewels. Here 
are 38 religious houfes, mod of which are worthy a travel¬ 
ler’s notice, with many other facred buildings, a great num¬ 
ber of churches belonging to 27 parifties, and fome hofpi- 
tals. Without the town are the remains of an amphi¬ 
theatre, and other antiquities. 

Toledo is an archbifiiop’s fee, and the feat cf the pri¬ 
mate of Spain. His revenue is faid to be worth 400,000 
jfwinburn’s ducats, but there are large deductions to be made from it. 
Travels in pays ij,ooo ducats to the monks of the Rfcunal, be- 
Spain. fides feveral other penfions. Toledo has alfo a univerfity. 
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It was formerly celebrated for the exquifite temper of the Toleration, 
fword blades made there. It is fituated in ead longitude 3. 

15. in north latitude 39. 50. and is 27 miles fouth from 
Madrid. 


TOLERATION, in matters of religion, is either civil 
or ecclefiadical. Civil toleration is an impunity and fafety 
granted by the date to every fed that does not maintain 
dorfrines inconfiRent with the public peace : and ecclefi- 
adical toleration is the allowance which the church grants 
to its members to differ in certain opinions, not reputed fun¬ 
damental. 

As the gods of Paganifm were almod all local and tute¬ 
lary, and as it was a maxim univerfally received that it was 
the duty of every man to worfhip, together with his own 
deities, the tutelary gods of the country in which he might 
chance to refide, there was no room for perfecution in the 
Heathen world, on account of different fentiments in reli¬ 
gion, or of the different rites with which the various dei¬ 
ties were worfhipped. Had the primitive Chridrans joined 
their fellow-citizens in the worfhip of Jupiter, Juno, and 
the'red of the rabble of Roman divinities, they would have 
been differed to worfhip, without moledation, the Creator 
of the world and the Redeemer of mankind ; for in that 
cafe the God of the Chridians would have been looked upon 
■as a Being of the fame kind with the gods of the empire ; 
and the great principle of intercommunity would have 
remained unviolated. But the true God had exprefsly pro¬ 
hibited both Jews and Chridians from worfhipping any 
other God befides Himfelf ; and it was their refufal to break 
that precept of their religion which made their Heathen 
maders look upon them as Atheids, and perfecute them as 
a people inimical to the date. Utility, and not truth, was 
the objeft for which the Heathen legiflatures fupported the 
national religion. They well knew that the dories told by 
their poets of their different divinities, of the rewards of 
Elyfium, and of the punifliments of Tartarus, were a col- 
lefiion of fenfelefs fables ; but they had nothing better to 
pTopofe to the vulgar, and they were not fuch ftrangers to 
the human heart, as to fuppofe that mankind could live to¬ 
gether in fociety without being influenced in their conduct 
by fome religion. 

Widely different from the genius of Paganifm was ths 
fpirit of the Jewifh difpenfation. Truth, which is in fadt 
always coincident with general utility, was the great objedt 
of the Mofaic law. The children of Ifrael were feparated 
from the red of the world, to preferve the knowledge, and 
worfliip of the true God, at a time when all the other nations 
on earth, forgetting the Lord that made them, were falling 
prodrate to docks and dones, and worfhipping devils and 
impure fpirits. Such was the contagion of idolatry, and fo 
ftrong the propenfity of the Ifraelites to the cudoms and 
manners of the Egyptians, and other polytbeidic nations 
around them, that thepurpofe of their feparation could not 
have been ferved, had not Jehovah condefcended to become 
not only their tutelary God, but even their fupreme civil 
Magistrate (fee Theology, n° 151.) ; fo that under the 
Mofaic economy, idolatry v/as the crime of high treafon, 
and as fuch judly punilhed by the laws of the date. Among 
the Jews, the church and date were not indeed different fc> 
cieties. They were fo thoroughly incorporated, that what 
was a fin in the one was a crime in the other ; and the for¬ 
feiture of ecclefiaRical privileges was the forfeiture of the 
rights of citizens. 

In many refperfs the Chriftian religion is dire&ly op- 
pofite to the ritual law of Mofes. It is calculated for all 
nations, and intended to be propagated among all. Inftead 
of feparating one people from another, one of its principal 
cbjerfs is to diffeminate' univerfal benevolence, and to incul¬ 
cate 
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Toleration, cate upon the whole human i ace, that mutuallove which 
naturally fprings from the knowledge that all men are bre¬ 
thren. Its ultimate end being to train its votaries for hea¬ 
ven, it concerns itfelf no farther with ihe affairs of earth 
than to enforce by eternal fanclions the laws of morality ; 
and the kingdom of its Founder not being of this world, it 
leaves every nation at liberty to fabricate its own municipal 
laws, fo as beft to ferve its own filtered in the various cir- 
cumflances in which it may be placed; and denounces a 
curfe upon all who pay not to thofe laws the fulled obedi¬ 
ence, when they were not obvioufly inconfident with the 
laws of piety and virtue, which are of prior obligation. The 
Chridian church therefore mud always remain a diftindt fo- 
ciety from the date; and tho’,till the prefent age of hazardous 
innovations, it has been deemed expedient in every country, 
where the truth of the gofpel is admitted, to give to the re¬ 
ligion of Chrift a legal edablifhment, and to confer immu¬ 
nities on its minillers, this meafure has been adopted, not to 
fecure the purity of the faith which appeals to the private 
judgment of each individual, but merely to preferve the 
pea-e of fociety, and to put a redraint upon thofe adtions of 
which human laws cannot take cognizance. With religion, 
Chridian governments have no farther concern than as it 
tends to promote the pradlice of virtue. The early Chrif- 
tians, however, not underdanding the principle upon which 
penal laws were employed to preferve the purity of the Jew- 
i(h religion; and, as our blelfed Lord oblcrved to two of 
his apodles, not knowing what fpirit they were of—hadily 
concluded that they had a right to enforce the dodtrines 
and worfhip of the New Tedament, by the fame means 
which had been ufed to preferve the Ifraelites deady to the 
dodtrines and worfnip of the Old. Hence, though they 
had differed the cruelled perfections themfelves (lee Per¬ 
secution), they no fooner got the power of the date in 
their hands, than they perfected the Pagans for their 
idolatry ; and afterwards, whenheredes aTofe in the church, 
perfected one another for exprefling in different phrafes 
metaphyfical propofitions, of fuch a nature as no human 
mind can fully comprehend. The apodle had forewarned 
them that there mud be heredes in the church, that they 
who are approved may be made manifed ; but it did not 
occur to them that perfecution lor opinion is the word of all 
herefies, as it violates at once truth and charity. 

Hitherto thefc unhallowed means of bringing Chridians 
to uniformity of faith and practice, had been only occafion- 
iilly employed from their not accurately didinguifhing be¬ 
tween the lpirit of the gofpel and that of the law; but as 
foon as the bifhops of Rome had brought the inhabitants of 
Europe to recognize their infallibility in explaining articles 
of faith, and deciding points of controveify, perfecution be¬ 
came a regular and permanent indrument of eccledadical 
discipline. To doubt or to deny any dodtrine to which 
thefe unerring indrudtors had given the fandtion of their 
approbation, was held to be not only a redding of the 
truth, but an adt of rebellion againd their facred authority; 
and the fecular power, of which, by various arts, they had 
acquired the abfolute diredlion, was indantly employed to 
avenge both. 

“ Thus Europe had been accudomed, during many cen¬ 
turies, to fee fpeculative opinions propagated or defended 
by force, the charity and mutual fotbearance which Chrif- 
Robcrtfon’s tianity recommends with fo much warmth, were forgotten, 
Jiiftory of the facred rights of confcience and of private judgment were 
Charks Y. un heard of; and not only the idea of toleration, but even 
the word itfelf, in tne ienfe now affixed to it, was unknown. 
A right to extirpate erior by force, was univerfally allowed 
to be the prerogative of thofe who polfeffed the knowledge 
of truth j” and though the firft reformers did not arro¬ 


gate to themfelves in diredt terms that infallibility which r oleratroa. 
they had refufed to the church of Rome, they were not lefs 
confident of the truth of their own dodtrines, and requited 
with equal ardour the princes of their party to check fuch 
as prefumed to impugn or to oppofe them. To this requetk 
too many of thefe princes lent a willing ear. It flattered 
at once their piety and their pride to be confidered as pof- 
feflIng all the rights of Jewiih princes ; and Henry the 
VIII. of England, after libouring to make his divines 
declare that all authority ecclefiadical as well as civil flow's 
from the crown, perfecuted alternately the Papifls and Pro- 
tedants. Many of his fucceffors, whofe charadters were 
much better than hi:, thought themfelves duly authorized, 
in virtue of their acknowledged fupremacy over all dates 
and conditions of men, to enforce by means of penal laws a 
uniformity of faith and worfhip among their fubjedls ; and 
it was not till the revolution that any fed! in England feems 
to have fully underdood, that all men have an unalienable 
right to worfhip God in the manner w’hich to them may 
feem mod fuitable to his nature, and the relation in which 
they dand to him ; or that it is impofiible to produce uni¬ 
formity of opinion by any other means than candid difqui- 
fition and found reafoning. That the civil magidrate has 
a right to check the propagation of opinions which tend on¬ 
ly to fap the foundations of virtue, and to didurb the peace 
of fociety, cannot, we think, be quedioned ; but that he has 
no right to redrain mankind from publicly profeffing any 
fyftem of faith, which comprehends the being and provi¬ 
dence of God, the great laws of morality, and a future date 
of rewards and punifhments, is as evident as that it is the 
objedt of religion to fit mankind for heaven, and the whole 
duty of the magidrates to maintain peace, liberty, and pro¬ 
perty, upon earth. We have elfewhere obferved (fee Test), 
that among a number of different feeds of Chridian?, it is 
not the fupeiior purity of the fydem of faith profeifed by 
one of them, that gives it a right to the immunities of an 
edablifhment in preference to all its rivals; but tho’ the legif- 
lature is authorized, in certain circumdances, to make a lefs 
pure fydem the religion of the date, it would be the height 
of abfurdity to fuppofe that any man, or body of men, can 
have authority to prevent a purer fydem from being ac¬ 
knowledged as the religion of individuals. For propagat¬ 
ing opinions and purfuing pradlices which neceffarily create 
civil difiurbance, every man is anfwerable to the laws of his 
country ; but for the loundnefs of his faith, and the purity 
of his worfhip, he is anfwerable to no tribunal but that which 
car. fearch the heart. 

When churches are edablifhed, and creeds draw'n up as 
guides to the preaching of the national clergy, it is obvious 
that every clergyman who teaches any thing diredlly con¬ 
trary to the doftrine of fuch creeds, violates the condition 
on which he holds his living, and may be judly deprived of 
that living, whether his obnoxious opinion be in itfelf true 
or falfe, important or unimportant; but his punifhment 
fhould be extended no farther. To expel a Chridian from 
private communion for teaching any dodlrine which is nei¬ 
ther injurious to the date, nor contrary to the few fimple ar¬ 
ticles which comprife the fum of the Chridian faith, is the 
groflell tyranny ; and the governors of that church which 
is guilty of it, ufurp the prerogative of their bleffed Lord, 
who commanded the apodles themfelves not to be called maf- 
ters in this fenfe ; for one (fays he) is your rnader ( uy «■/ i 
mtityurn), even Chrid. It is indeed a hardfhip to deprive a 
man of his living for confcientioufly illuflrating what he be¬ 
lieves to be a truth of the gofpel, only becaufe his illudra- 
tion may be different from that which had formerly been gi¬ 
ven by men fallible like himfelf; but if the edablifliment of 
human compilations of faith be neceffary, this hardlhip 

cannot 
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cannot bi removed, but by making fuch compilations as minal weakneffes. I t ; s diredted by the Pharmacopoeias Tomatoes. 

Tolnlfcra. fimple as P offible > and drawin g thenl U P !n Scripture lan. in the fyrupus tolutanus, tinffura £olutana, and fyrupus bal- Tomb, 

guage. Such a reformation, could it be effedted peaceably, famicus. See PHARMAcr-lndex. ' -“ —* 

would ferve other good purpofes ; for while it would fuffi- TOMATOES. See Solan um. 

ciently guard the purity of the faith, it would withdraw TOMB, includes both the grave or fepulchre wherein a 

that temptation which too many eftablifhments throw in the defundt is interred, and the monument eredted to preferve 
way of men, to fubfcribe to the truth of what they do not his memory. The word is formed from the Greek tvj.Soc 
really believe ; and it would effedlually banilh from the Chri- tumulus, “ fepulchre;” or, according to Menage, from the 

ftivtn church every thing which can be called by the name Latin tumba, which figpifies the fame, 

of perfection. See Nonconformists. In many nations it has been cuftomary to burn the bodies 

TOLL, a tax or cuftom paid for liberty to vend goods of the dead ; and to colledt the afhes with pious care into an 

in a market or fair, or for keeping roads in proper repair, urn, which was depofited in a tomb or fepulchre. See 
The firft appointment of atoll on highways of which we Burning, Among many nations it has alfo been the prac- 
read, took place in 1346. See Road. tice to lay the dead body in a tomb, without confuming it, 

TOLOUSE. See Toulouse. _ after having wrapped it updecently, andfometimesplacing 

TOLU, a town of South America in Terra Firma, and it in a coffin. See Coffin. 


in the government of Carthagena ; famous for the fine bal¬ 
fam of Tolu, brought into Europe from thence, and pro¬ 
duced from a tree like a pine. It is feated on a bay of the 
North Sea, 60 miles fouth of Carthagena. W. Long. 72. 
55. N. Lat. 9. 40. 

TOLUIFERA, the Balsam or Tolu-tr.ee; a genus 
of plants belonging to the clafs of decandria, and order of 
monogynies. There is only one fpecies ; the balfamum. 

This tree grows to a confiderable height; it fends off nu¬ 
merous large branches, and is covered with rough, thick, 
greyifh bark ; the leaves are elliptical or ovate, entire, point¬ 
ed, alternate, of a light green colour, and Hand upon fhort 
ftrong footftalks: the flowers are numerous, and produced 
in lateral racemi: the calyx is bell-lhaped, divided at the 
Wood- brim into five teeth, which are nearly equal, but one is pro- 
dica'lEota" j e< ^ ed to a g reater diftance than the others: the petals are 
" inferred into the receptacle, and are five in number, of which 
four are equal, linear, and a little longer than the calyx ; the 
fifth is much the largeft, inverfely heart-fbaped, and its un¬ 
guis is of the length of the calyx : the 10 filaments are very 
lhort, and furnilhed with long antherae : the germen is ob¬ 
long : there is no ftyle ; the ftigma is pointed: the fruit is 
a round berry. 

It grows in Spaniffi America, in the province of Tolu, 
behind Carthagena, whence we are fupplied with the bal- 
iam, which is brought to us in little gourd-ffiells. This 
balfarn is obtained by making incifions in the bark of the 
tree, and is collected into fpoons, which are made of black 
wax, from which it is poured into proper veffels. 

This balfam is of a reddifh yellow colour, tranfparent, in 
confidence thick and tenacious : by age it grows fo hard 
and brittle, that it may be rubbed into a powder between 
the finger and thumb. Its fmell is extremely fragrant, 
fomewhat refembling that of lemons ; its tafte is warm and 
fweetifh, and on being chewed it adheres to the teeth. 
Thrown into the fire it immediately liquifies, takes flame, 
and difperfes its agreeable odour. Though it does not dif- 
folve in water, yet if boiled in it for two or three hours in 
a covered veffel, the water receives its odoriferous fmell: 
water alfo differs a dmilar impregnation from the balfam 
by didillation. With the abidance of mucilage it unites 
with water, fo as to form a milky folution. It diffolves en¬ 
tirely in fpiiit of wine, and eafily mixes with diddled oils, 
but lefs eafily with thofe of the expreffed kind. Diddled 
without addition, it produces not only an empyreumatic oil, 
cf a pale dark colour, but fometimes a fmall portion of a 
faline matter, fimilar to that of the flowers of benzoin. 

This balfam poffelTes the fame general virtues with the 
balfam of Gilead, and that of Peru; it is, however, lefs 
heating and dimulating, and may therefore be employed 
with more fafety. It has been chiefly ufed as a pedloral, 
and is faid to be an efficacious corroborant in gleets and fe- 


The tombs of the Jews were generally hollow places hewn 
out of a rock. Abraham buried Sarah in a cave. Such 
was the place too in which the kings of Judah and Ifrael 
were interred; and fuch was the place in which the body of 
our Saviour was depofited by Jofeph. of Arimathea. But 
it is probable that the common people buried their dead in 
graves ; for our Saviour compares the Pharifees to “ craves 
which appear not, and the men that walk over are not 
aware of them.” Over the tombs, perhaps only of people 
of diftinction, a done or monument was ere&ed, to intimate 
to paffengers that they were burying places, that they 
might not pollute themfelves by touching them. With the 
fame intention, as Lightfoot informs us, they whitened them 
every year on the 15th of February. 

The Egyptians alfo buried their dead in caves, called ca¬ 
tacombs. See Catacomb. The pyramids, as fome think, 
were alfo employed for the fame purpofe. Sometimes alfo, 
after embalming their dead, they placed them in niches in 
fome magnificent apartment in their houfes. 

The Greeks and Romans burned their dead, and depo- 
fited their affies in a tomb. The" Greeks interred the affies 
without the cities, by the fides of their highways. Some- 
times indeed, by way of particular honour, they were buried 
m an elevated part of the town ; and the Lacedemonians 
were allowed by Lycurgus to bury in the city and round 
their temples: But this was forbidden among the Romans 
by the law of the twelve tables, In urbe nefepelito, ne ve uri* 
to-, yet Valerius Publicola, Pofthumus Tubertius, and the 
family of the Claudii, were buried in the Capitol. To 
bury by the fides of public roads was common among the 
Romans alfo 5 hence their epitaphs frequently began with 
JiJie viator. Highways were made choice of probably for 
two reafons; 1. That the dead might not be offenfive or 
injure the health of the living, which they certainly would 
it buried in towns or populous places ; and, 2dly, That 
they might hold out to travellers a leffon of mortality, and 
teach the ruftic moralift to die. 

As it.would /well this article to too great a fize to de- 
fenbe all the different kinds of tombs which have been ufed 
by different nations and. ages, we muff content ourfelves 
with Ihortly deferibing the tombs of a few nations, and add¬ 
ing a few concomitant circumftances. 

• The tombs of the Parfees are fingular. The defundt, 
after lying a proper time in his own houfe, for the purpofes 
of mourning, is carried, followed by his relations and friends, 
the females chanting a requiem, and depofited in a tomb of 
the following conftruaion. It is a circular building, open 
at top, about 55 feet diameter, and 25 feet in height, filled 
to within 5 feet of the top, excepting a well of 1 c feet dia¬ 
meter in the centre. The part fo filled is terraced, with a 
f ight declivity toward the well. Two circular grooves 
three inches deep are raifed round the wejl; the firft at the 
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Tomb, diilarfce cf four, the fecond at ten, feet from the -well. 
Grooves of the like depth or height, and four feet diftant 
from each other at the outer part of the outer circle, are 
carried ftraight from the wall to the well, communicating 
with the circular ones, for the purpofe of carrying off the 
water, &c. The tomb, by this means, is divided into three 
circles of partitions; the outer, about feven feet by four ; 
the middle, fix by three ; the inner, four by two : the outer 
for the men, the middle for the women, the inner for the 
children ; in which the bodies are refpedtively placed, wrap¬ 
ped loofely in a piece of cloth, and left to be devoured by 
the vultures ; which is very foon done, as numbers of thofe 
animals are always feen hovering and watching about thefe 
charnel houfes, in expectation of their prey. The friends 
of the deceafed, or the perfons who have charge of the 
tomb, come at the proper time, and throw the bones into 
their receptacle, the well in the centre ; for which purpofe, 
iron rakes and tongs are depofited in the tomb. The en¬ 
trance is clofed by an iron door, four feet fquare, on the 
eaftern fide, as high up as the terrace, to which a road is 
raifed. Upon the wall, above the door, an additional wall 
is raifed, to prevent people from looking into the tomb, 
which the Parfees are particularly careful to prevent. A 
Perfian infeription is on a ftone inferted over the door, 
which we once copied, but have forgotten its tenor. From 
the bottom of the wall fubterraneous paflages lead to re¬ 
ceive the bones, &c. and prevent the well from filling. 

Of the ancient fepulqhres found in Ruflla and Siberia, 
fome are perfeCl tumuli, raifed to an enormous height, while 
Archseolo- others are almoft level with the ground. Some of them are 
gia, vol. vii. encompalfed with a fquare wall of large quarry ftones placed 
in an ered pofition ; others are covered only with a fmall 
heap of ftones, or they are tumuli adorned with ftones -at 
top. Some are mured with brick within, and vaulted over ; 
others are no more than pits or common graves. In fome 
the earth is excavated feveral fathoms deep ; others, and 
efpecially thofe which are topped by a lofty tumulus, are 
only dug of a fufficient depth for covering the carcafe. In 
many of thefe fepulchres the bones of men, and frequently 
of horfes, are found, and in a condition that renders it pro¬ 
bable the bodies were not burnt before they were inhumed. 
Other bones fhow clearly that they have been previoufiy 
burnt; becaufe a part of them is unconfirmed, and becaufe 
they lie in a difordered manner, and fome of them are want¬ 
ing. Urns, in which other nations of antiquity have depo- 
fited the allies of their dead, are never met with here. But 
fometimes what remained of the bodies after the combuftion, 
and even whole carcafes, are found wrapped up in thin 
plates of gold'. Many dead bodies are frequently feen de- 
p.olited together in one tomb; a certain indication that ei¬ 
ther a battle had been fought in the neighbourhood of the 
place, or that fome families buried their relations in an he¬ 
reditary tomb. 

The Moors, like all other Mahometans, hold it a thing 
irreverent, and contrary to the fpirit of religion, to bury 
their dead in mofques, and to profane the temple of the 
Chenier’s Moft High by the putrefaction of dead bodies. In the in- 
Morocco, fancy of the church the Chriftians had the like piety, and 
Vo1, '■ gavcexample of the refpeft in which they held temples dedi¬ 
cated to religious worlhip ; but ill-guided devotion, min¬ 
gled with fuperltitious vanities, and that contagious fpirit of 
felf-intereft which pervades all 'human affairs, without re- 
fpeCting the altar of God, have, together, infenfibly pervert¬ 
ed men’s ideas. The burial grounds of the Mahometans are 
moft of them without the city ; the emperors have their fe¬ 
pulchres diftind anddiftant from the mofque, in fanduaries, 
built by themfelves, or in places which they have indicated : 
their tombs are exceedingly fimple } the Moors do not imi- 
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tate the oftentation of Europeans, where fuperb monuments Tnmpioa 
are raifed rather to gratify the pride of the living than the II p 
merit of the dead. 

All Mahometans inter the dead at the hour let apart for 
prayer. The defunft is not kept in the houfe, except he ex¬ 
pires after fun-fet; but the body is tranfported to the 
mofque, whither it is carried by thofe who are going to 
prayer. Each, from a fpirit of devotion, is defirous to carry 
in his turn. The Moors fmg at their burial fervice ; which 
ufage perhaps they have imitated after the Chriftians of 
Spain, for the oriental Mahometans do not fing. They have 
no particular colour appropriated to mourning ; their giief 
for the lofs of relations is a fenfittion of the heart they do 
not attempt to exprefs by outward fymbols. Women re¬ 
gularly go on the Friday to weep over and pray at the fe¬ 
pulchres of the dead, whofe memory they hold dear. 

Among the northern nations it was cuftomary to bury 
their dead under heaps of ftones called cairns, or under bar- 
rows ; (See the articles Cairns and Barrow). The in¬ 
habitants of Tibet, it is faid, neither bury nor burn their 
dead, but expofe them on the tops of the mountains. See 
Tibet. 

TOMPIGN, a fort of bung or cork ufed to flop the 
mouth of a cannon. At fea this is carefully encircled with 
tallow or putty, to prevent the penetration of the water in¬ 
to the bore, whereby the powder contained in the chamber 
might be damaged or rendered incapable of fervice. 

TON, a meafure or weight. See Tun. 

TONE, or Tune, in mufic, a property of found, where¬ 
by it comes under the relation of grave and acute ; or the 
degree of elevation any found has, from the degree of fwift* 
nets of the vibrations of the parts of the fonorous body. 

The variety of tones in human voices arifes partly from 
the dimenfions of the windpipe, which, like a flute, the 
longer and narrower it is, the fharper the tone it gives; but 
principally from the head of the larynx or knot of the 
throat: the tone of the voice being more or lefs grave as 
the rima or cleft thereof is more or lefs open. 

The word tone is taken in four different fenfes among the 
ancients: i. For any found 5 2. For a certain interval, as 
when it is faid the difference between the diapente and dia- 
teffaron is a tone ; 3. For a certain locus or compafs of the 
voice, in which fenie they ufed the Dorian, Phrygian, Ly¬ 
dian tones; 4. For tenfion, as when they fpeak of an acute, 
grave, or a middle tone. 

Tone is more particularly ufed, in mufic, for a certain 
degree or interval of tune, whereby a found may be either 
raifed or lowered from one extreme of a concord to the other, 
foas ftill to produce trfte melody. 

TONGUE. See Anatomy, n° 102. 

TONIC, in mufic, fignifies a certain degree of tenfion, 
or the found produced by a vocal firing in a given degree of 
tenfion, or by any fonorous body when put in vibration. 

Tonic, fays Rouffeau, is likewife the name given by Arif- 
toxenus to one of the three kinds of chromatic mufic, whofe 
divifionshe explains, and which was the ordinary chromatic 
of the Greeks, proceeding by two femitones in fucceffion, 
and afterwards a third minor. 

Tonic Dominant, See Dominant. 

TONNAGE and Poundage, an ancient duty on wine 
and other goods, the origin of which feems to have been 
this: About the 21ft of Edward III. complaint was made 
that merchants were robbed and murdered on the feas. The 
king thereupon, with the confent of the peers, levied a duty 
of 2 s. on every ton of wine, and 12 d. in the pound on all 
goods imported ; which was treated as illegal by the com¬ 
mons. About 25 years after, the king, when the knights 
of fibres were returned home, obtained a like grant from the 
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Tonnage, citizens and burgefles, and the year after it was regularly 
i i mq ui n ^ granted in parliament. Thefe duties were diminifhed fome- 
times, andfometimes increafed; atlength they feem to have 
been fixed at 3s. tonnage and is. poundage. They were 
Biackft. at u p ua p y g ran t e d only for dated term of years, as, 
yo^T ^ 0 ' f° r two 7 ears ,n 5 R*>c* H*» but * n Henry VI.’s time they 
were granted him for life by a ftatute in the 31ft year of 
his reign ; and again to Edward IV. for the term of his life 
alfo : fince which time they were regularly granted to all 
his fucceffors for life, fometimes at the firft, fometimes at 
other fubfequent parliaments, till the reign of Charles I.; 
■when, as the noble hiftorian-expreffes it, his minifters were 
not fufficiently felicitous for a renewal of this legal grant. 
And yet thefe imports were imprudently and uuconftitution- 
ally levied and taken, without confent of parliament, for 15 
/years together; which was one of the caufes of thofe un¬ 
happy discontents, juftifiable at firft in too many inftances, 
but which degenerated at laft into caufelefs rebellion and 
murder. For, as in every other, fo in this panicular.cafe, 
the king (previous to the commencement of hoftilities) gave 
the nation ample fatisfa&ion for the errors of his former 
conduft, by palling an a£t, whereby he renounced all power 
in the crown of levying the duty of tonnage and poundage, 
without the exprefs confent of parliament j and alfo all power 
of impofuion upon any merchandifes whatever. Upon the 
reftoration this duty was granted to King Charles II. for 
life, andfo it was to his two immediate fucceffors j but now, 
by three feveral ftatutes. 9 Ann. c. 6 . 1 Geo. I. c. 12. and 
3 Geo. I. c. 7. it is made perpetual, and mortgaged for the 
debt of the public. 

TONQUIN, a kingdom of Afia, in the Eaft Indies, 
beyond the Ganges ; bounded on the nortlrby the province 
of Yunnan in China, on the eaft by the province of CaDton 
and the bay of Tonquin, on the fouth by Cochin China, and 
on the weft by the kingdom of Laos. It is about 1200 
miles in length and 500 in breadth j and is one of the fineft 
and jnoft confiderable kingdoms of the Eaft, as well on ac¬ 
count of the number of inhabitants as the riches it contains 
and the trade it carries on. The country is thick fet with 
villages; and the natives in general are of a middle ftattire 
and clean limbed, with a tawny complexion. Their faces 
are oval,and flattifh, and their nofes and lips well propor¬ 
tioned. Their hair is black, long, lank, and coarfe ; and 
they let it hang down their fhoulders. They are gene¬ 
rally dexterous, nimble, adtive, and ingenious in me¬ 
chanic arts. They weave a multitude of fine fiiks, and 
make curious lacker-works, which are tranfported to other 
countries. There is fuch a number of people, that many 
want employment; for they feldom go'to work but when 
foreign fliips arrive. The money and goods brought hither 
by the Englifti and Dutch put them in affian; for they 
have not money of their own fufficient to employ them- 
felves j and therefore one-third at leaft muft he advanced 
beforehand by the merchants: and the (hips muft ftay here 
till the goods are finifhed, which is generally five or fix 
months. They are fo addidted to gaming, that when every 
thing elfe U loft, they will flake their wives and children. 
The garments of the Tonquinefe are made either of (ilk or 
cotton ; but the poor people and foldiers wear only cotton 
of a dark tawny colour. Their houfes are fmall and low; 
and the walls either of mud, or hurdles daubed over with 
clay. They have only a ground-floor, with two or three 
patritions; and each room has a fjuare hole to let in the 
light. The villages confift of 30 or 40 houles, furrounded 
with trees; and in fome places there are banks to keep the 
water from overflowing their gardens, where they have 
oranges, betels, melons, and falad-herbs. In the rainy fea- 
fon Urey cannot pals irom one houfe to another without 


wading through the water; they fometimes have boats. In Tonquin 
the capital city called Cacho there are about 20,000 houfes P 
with mud-walls, and covered with thatch ; a few are built 
with brick, and roofed with pan-tiles. In each yard is a 
fmall arched building like an oven, about fix feet high, 
made of brick, which ferves to fecure their goods in cafe of 
fire. The principal ftreets are very wide, and paved with 
fmall ftones. The king of Tonquin has three palaces in it, 
fuch as they are; and near them are ftables for his horfes 
and elephants. The houfe of the Englifti factory is feated 
at the north end of the city, fronting the river, and is the 
beft in the city. The people in general are courteous, and 
civil to ftrangers ; but the great men are proud, haughty, 
and ambitious ; the foldiers infolent, and the poor thievifh. 

They buy all their wives, of which the great men have fe¬ 
veral ; but the poor are (tinted for want oi money. In hard 
times the men will fell both their wives and children to buy 
rice to maintain themlelves. The women offer themfelves 
to ftrangers as wives while they ftay, and agree with them 
for a certain price. Even the great men will offer their 
daughters to the merchants and officers who are likely to 
ftay fix months in the country. They are not afraid of 
being with child; for if they are girls they can fell them 
well when.they are young, becaufe they are fairer than the 
other inhabitants. Thefe women are faid to be very faith¬ 
ful ; and are trufted with money and goods by the Euro¬ 
peans during their abfence, and will make great advantage 
with them. The firft new moon in the year that happens 
after the middle of January, is a great feftival; when they 
rejoice for 10 or 12 days together, and fpend their time in 
all manner ot fports. Their common drink is tea, but they 
make themfelves merry with arrack. The language is fpo- 
ken very much in the throat; and fome of the words are 
pronounced through the teeth, and has a great refemblance 
to the Chinefe. They have feveral mechanic arts or trades; 
fuch as fmiths, carpenters, joiners, turners, weavers, taylors, 
potters, painters, money-changers, paper-makers, workers 
in lacker, and bell-founders. Their commodities are gold* 
mufk, fiiks, callicoes, drugs of many forts, woods for dye¬ 
ing, lacquered wares, earthen wares, fait, annifeeds, and 
Worm-feeds. The lacquered ware is not inferior to that of 
Japan, which is accounted the beft in the world. With all 
thefe merchandifes, one would expeft the people to be very 
rich, but they are in general very poor ; the chief trade be¬ 
ing carried on by the Cbinefe, Englifti, and Dutch. The 
goods imported, befides filver, are faltpetre, fulphur, Eng¬ 
lish broad doth, pepper, fpices, and great guns. 

TONSILS See Anatomy. n Q 102. 

TONSURE, in ecclefiatlical hiftory, a particular man¬ 
ner of (having or clipping the hair of ecclefiaftics or monks. 

The ancient tonfure of the clergy was nothing more \han 
polling the head, and cutting the hair to a moderate degree,, 
for the fake of decency and gravity; and the fame obfer- 
vation is true with refpedt to the tonfure of the ancient 
monks. But the Ropians have carried the affair of tonfuro 
much farther; the candidate for it kneeling before the bi~ 

(hop,, who cuts the hair in five different parts of the head, 
viz. before, behind, on each fide, and on the crown. 

TONTINE, a loan given for life annuities with bene-, 
fit of fiirvivorfliip; fo called from the inventor Laurence 
Tonti, a Neapolitan. He propofed his fcheme in ^53 to. 
reconcile the people to cardinal Mazarine’s government, by 
amufing them with the hope of becoming fuddenly rich,. 

He obtained the confant of the court, but the parliament 
would not regifter the edift. He made attempts afterwards, 
but without fuccefs. 

, It was not till Louis XIV. was diftreffed by the league 
of Auglburg, and by his own Lmmeafe expences, that he. 

badi 



TOR [ 547 3 


Tool had recourfe to the plans of Tonti, which, though long 
II laid afide, were not forgotten. By an edift in 1689 he 

Topaz, created a Tontine royale of 1,400,000 livres annual rent, 
divided into 14 claffes. The adtions were 300 livres apiece, 
and the proprietors were to receive iol .percent, with be¬ 
nefit of furvivorfhip in every clafs. This fcheme was exe¬ 
cuted but very imperfectly ; for none of the claifes rofe to 
above 25,000 livres, inftead of 100,000, according to the 
original inftitution ; though the annuities were very regu¬ 
larly paid. A few years after, the people Teeming in better 
humour for projects of this kind, another tontine was erect¬ 
ed upon nearly the fame terms, but this was never above 
half full. They both fubfifted in the year 1726, when the 
French king united the 13th clals of the firit tontine with 
the 14th ot the fecond ; all the actions of which were pof- 
fefled by Charlotte Bonnemay, widow of Lewis Barbier, a 
furgeon of Paris, who died at the age of 96. This gentle¬ 
woman had ventured 300 livres in each tontine ; and in the 
laft year of her life file had for her annuity 73,500 livres, or 
about 3600I. a-year, for about 30I. 

The nature of the tontine is this ; there is an annuity, 
after a certain rate of intereft, granted to a number of 
people; divided into claifes, according to their refpedive 
ages; fo that annually the whole fund of each clals is di¬ 
vided among thefurvivors of that clafs; till at lalf it falls 
to one, and upon the extinction of that life, reverts to the 
power by which the tontine was ereCted, and which becomes 
thereby lecurity for the due payment of the annuities. 

. TOOL, among mechanics, denotes in general any fmall 
inftrumentufedas well for makingother complex inftruments 
and machines, as in moft other operations in the mechanic 
arts. 

TOOTH, for a defcription of, fee Anatomy, ri° 27. 

TOOTHACH. See Medicine, n° 210, Surgery, n° 
236, Teeth, and Electricity, p. 535. 

ToovuACH-Tree. See Zanthoxylum. 

TOOTHWORT. See Plumbago. 

TOP, a fort of platform furrounding the lower mail 
head, from which it projects on all lides like afcaffold. 

The principal intention of the top is to extend the top- 
maft finouds, fo as to form a greater angle with the malt, 
and thereby give additional fupport to the latter. It is luf- 
tained by certain timbers fixed acrofs the hounds or Ihoul- 
ders of the mall, and called the trejlle trees, and crofs-trees. 

Belides the ufe above-mentioned, the top is otherwife 
extremely convenient to contain the materials neceffary for 
extending the fmall fails, and for fixing or repairing the 
rigging and machinery with more facility and expedition. 
In lhips of war it is ufed as a kind of redoubt, and is ac¬ 
cordingly fortified for attack or defence ; being furnilhed 
with lwivels, muiketry, and other fire-arms, and guarded 
by a thick tence of corded hammocs. Finally, it is em¬ 
ployed as a place for looking out, either in the day or night. 

Top-Majl, the fecond divilion of a mail, or that part 
which Hands between the upper and lower pieces. See the 
article Mast. 

Toe-Sails, certain large fails extended acrofs the top- 
mafts, by the toplail-j ard above, and by the yard attached 
to the lower malt beneath ; being fattened to the former 
by robands, and to the latter by means of two great blocks 
fixed on its extremities, through which the topfail-lheets 
are inferted, patting from thence to two other blocks fixed 
on the inner pait of the yard clofe by the mail; and from 
thefe latter the lheets lead downwards to the deck, where 
they may be fiackened or extended at pleafure. See the ar¬ 
ticle Sail. 

TOPAZ, in natural hiftory, a gem called by the ancients 
cJir-j'.lite, as being of a gold colour ; its texture foliaccous; its 


form cubic, parallelopipedal, or prifmatic; its fpecific grav.- T - • 
ty from 3,46 to 4,56 ; it lofes its colour only in a very ftrong Jj 
heat, and of the ufual fluxes it yields only to borax and 
microcofmic fait. According to Bergman, 100 parts of KjrkW. 
it contain 46 of argill, 39 filiceous earth* 8 of mild cal- 
careous, and 6 of iron. Its great fpecific gravity ffiews 
thefe earths to be very perfectly united. 

The fineft topazes in the world are found in the Eaft 
Indies ; but they are very rare there of any great fize : the 
Great Mogul, however, at this time, poflefies one which is 
faid to weigh 157 carets, and to be worth more than 
20,000 pounds. The topazes of Peru come next after 
thefe in beauty and in value. The European are princi¬ 
pally found in Silefia and Bohemia, and are generally full 
of cracks and flaws, and of a brownifh yellow. 

TOPE, in ichthyology, afpeciesof StiuALUS. 

TOPHET. See Hinnom and Moloch. 

TOPHUS, in medicine, denotes a chalky or ftony con¬ 
cretion in any part of the body ; as the bladder, kidney, 

&c. but efpecially in the joints. 

TOPIC, a general head orfubjeft of difeourfe. 

Topics, in oratory. See Oratory, n° 10—13. 

Topics, or Topical Medicines, are the fame with exter¬ 
nal ones, or thofe applied outwardly to fome difeafed and 
painful part; fuch are plafters, cataplafms, unguents, &c. 

TOPOGRAPHY, a defcription or draught of fome 
particular place, or fmall trad! of land, as that of a city or 
town, manor or tenement, field, garden, houfe, cattle, 
or the like ; fuch as furveyors fetout in their plots, or make 
draughts of, for the information and fatisfa&ion of the pro¬ 
prietors. 

TOPSHAM, a town in Devonfliire, in England, feated 
on the river Exmouth, five miles fouth-eaft of Exeter, to 
which place the river was formerly navigable ; but in time 
of war was choaked up defignedly, fo that, fhips are now- 
obliged to load and unload at Topfltam. W. Long. 3. 2 6. 

N. Lat. 50. 39. 

TORBAY, a fine bay of the Englilh channel, on the 
coaft of Devonlhire, a little to the eaft of Dartmouth, 
formed by two capes, called Bury Points, and Bob’s No/e. 

TORDA, or rasor-bill. See Alca, n 0 4. 

TORDYLIUM, Hart-wort, in botany : A genus of 
plants belonging to the clafs of pentandria , and order of 
digynia ; and in the natural fyftem arranged under the 45th 
order, Umbellahg. The corollets are radiated, and all her¬ 
maphrodite ; the fruit is roundifli, and crenated on the mar¬ 
gin ; the involucra long and undivided- There are fevert 
fpecies: of which two are Britifh, the nodofum and officinale. 

i. The nodofum , or knotted parfley, has fimple feffile 
umbels, the exterior feeds being rough. It grows in the 
borders of corn-fields, and in dry ftony places. 2. The 
■officinale, officinal hart-wort, has partial involucra, as lon£ 
as the flowers ; leafets oval and jagged-: the feeds are large 
and flat, and their edges notched. 

TORIES, a political faftion in Britain, oppofed to the 
Whigs. 

The name of Tories was given to a fort of banditti in Ire¬ 
land, and was thence transferred to the adherents of 
Charles I. by his enemies, under the pretence that he favour¬ 
ed the rebels in Ireland. His partifans, to be even with the 
republicans, gave them the name of IVhigs, from a word 
which fignifies w bey, in derifion of their poor fare. The 
Tories, or cavaliers, as they were alfo called, had then prin¬ 
cipally in view the political interefts of the king, the crown, 
and the church of England ; and the round heads, or Whigs, 
propofed chiefly the maintaining of the rights and interefts 
of the people, and of Proteftantifm. This is the moft po¬ 
pular account; and yet it is certain the names Wkg and 
3 Z 2 Tory 
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Tilla"" ^ 6 O' were bat little known till about the middle of the reign 
of king Charles II. M. de Cize relates, that it was in the 
Torpor. year 1678 that the whole nation was firft obferved to be 
divided into Whigs and Tories; and that on occafionof the 
famous depofition of Titus Oates, who accufed the Catholics 
of having confpired againft the king and the ftate, the ap¬ 
pellation of Whig was given to fuch as believed the plot 
real; and Tory to thofe who held it fidtitious. 

Thefe parties may be confidered either with regard to the 
ftate or to religion. The ftate Tories are either violent or 
moderate : the firft would have the king to be abfolute, and 
therefore plead for paffive obedience, non-refiftance, and the 
hereditary right of the houfe of Stuart. The moderate 
Tories would not fuffer the king to lofe any of his prero¬ 
gative ; but then they would not facrifice thofe of the 
people. The ftate Whigs are either ftrong republicans or 
moderate ones. “ The firft (fays Rapin) are the remains 
of the party of the long parliament, who attempted to 
change monarchy to a commonwealth s but thefe make fo 
{lender a figure, that they only ferve to ftrengthen the party. 
of other Whigs. The Tories would perfuade the world, 
that all the Whigs are of this kind ; as the Whigs would 
make us believe that all the Tories are violent. The mo¬ 
derate ftate Whigs are much in the fame fentiments with 
the moderate Tories, and defire that the government may 
be maintained on the ancient foundation ; all the difference 
is, that the firft bear a little more to the parliament and 
people, and the latter to that of the king. In fhort, the 
old Whigs were always jealous of the encroachments of the 
royal prerogative, and watchful over the prefervation of the 
liberties and properties of the people.” 

TORMENTILLA, Tormentil, in botany: A genus 
of plants belonging to the clafs of icofandria, and order of 
f olygynia ; and in the natural fyftem ranging under the 35th 
order, Senticofa. The calyx is odofid ; the petals are four ; 
the feeds round, naked, and affixed to a juicelefs receptacle. 

' There are two fpecies; the erecta and repens, both in¬ 
digenous. 

1. The eretta, common tormentil, or feptfoil, has a ftalk 
fomewhat ere#, and feffile leaves. The roots confift of 
thick tubercles, an inch or more in diameter, replete with 
red juice of an aftringent quality. They are ufed in moft 
of the Weftern-Ifles, and in the Orkneys, Tor tanning of 
leather ; in which intention they are proved by fome iate 
experiments to be fuperioreven to the oak-bark. They are 
firft of all boiled in water, and the leather is afterwards 
fteeped in the liquor. In the ifland of Tirey and Col the 
inhabitants have deftroyed fo much ground by digging them 
up, that they have lately been prohibited the ufe of them. 
A deco#ion of thefe roots in milk is alfo frequently admi- 
niftereJ by the inhabitants of the fame iflands in diarrhoeas 
and dyfenteries, with good fuccefs ; but perhaps it would 
be moft proper not to give it in dyfenteries till the morbid 
matter be firft evacuated.- A fpirituous extra# of the plant 
Hands recommended in the fea-feurvy, to ftrengthen the 
gums and fallen the teeth. Linnaeus informs us, that the 
Laplanders paint their leather of a red colour with the juice 
of the roots. 

2. The replans, or creeping tormentil, has reddifh ftalks, 
{lender and creeping. The leaves are fharplv ferrated, 
grow on ftiort footftalks, and are five-lobed. The Sowers 
are numerous and yellow, bloffom in July, and are frequent 
in woods and barren paftures. 

TORNADO, a fudden and vehement guft of wind from 
all points of the cotnpafs, frequent on the coaft of Guinea. 

TORPEDO, the Cramp-fish. See Raja, and Elec¬ 
tricity, n° 258—261. 

TORPOR, a numbnefs,or defe# of feeling and motion. 


Galen fays it is a fort of intermediate diforder between pal- Torrefac. 
fy and health. tion 

TORREFACITON, in chemiftry, is the roafting or „ 
fcorching of a body by the fire, in order to difeharge a part 
either unneceffary or hurtful in another operation. Sulphur 
is thus difeharged from an ore before it can be wrought to 
advantage. 

TORRENT, denotes a temporary ftream of water fall¬ 
ing fuddenly from mountains, whereon there have been great 
rains, or an extraordinary thaw of fnow. 

TORRICELLI (Evangelifte), an illuftrious Italian ma¬ 
thematician and philofppher, born atEaenza in 1608. He 
was trained in Latin literature by his uncle a monk ; and 
after cultivating mathematical knowledge for fome time 
without a mailer, he ftudied it under father Benedi# Caf- 
telli, profeflor of mathematics at Rome. Having read Ga¬ 
lileo’s dialogues, he compofed a treatife on motion, on his 
principles, which brought him acquainted with Galileo, 
who took him home as an affiftant: but Galileo died in 
three months after. He became profeflor of mathematics 
at Florence, and greatly improved the art of making tele- 
fcopes and microfcopes : but he is belt known. for finding 
out a method of afeertain'mg the weight of the atmofphtra 
by quickfiiver: the barometer being called, from him, the 
Torricellian tube. He publiflied Optra Gtometrica, 4to, 1644 ; 
and died in 1647. 

TORRICELLIAN Experiment, a famous experiment 
made by Torricelli, by which he demonftrated the preffure 
of the atmofphere in oppofition to the doflrines of fu#ion, 

&c. finding that preffure able to fupport only a certain 
length of mercury, or any other fluid, in an inverted glafs 
tube. See Barometer. 

TORSK, or Tusk, in ichthyology. See Gadus. 

TORTOISE, in zoology. SeeTESTupo. 

ToRTOisE-Jhell, the fhell, or rather feales, of the teftaceous 
animal called a tortoife ; ufed in inlaying, and in various 
other works, as for fnuff-boxes, combs, &c. Mr Catefby Phft.Tranf. 
obferves, that the hard ftrong covering which inclofes all n ® 43?, p» 
forts of tortoifes, is very improperly called a Jhell; being of II 7 “ 
a perfe# bony contexture ; but covered on the outfide with 
feales, or rather plates, of a horny fubftance ; which are 
what the workmen call iortoife-Jkell. ' 

There are two general kinds of tortoifes, viz. the land 
and fea-tortoife, tejludo terre/fris, and marina. The fea-tor- 
toife, again, is ot feverabkinds ; but it is the caret, or tef- 
tudo imbrtcataof Linnaeus, alone, which furnifties that beau¬ 
tiful fhell fo much admired in Europe. 

. The ihell-of the caretta, or hawkfbill tortoife, is thick; 

■and confifts of two parts, the upper, which covers the backy 
and the lower the belly : the two are joined together at the 
fides by ftrong ligaments, which yet allow of a little motion. 

In the tore-part is an aperture for the head and fore-legs, 
and behind for the hind-legs and tail. It is the under fhell 
alone that is ufed : to feparate it, they make a little fire 
beneath it, and as foon as ever it is warm, the under (hell 
becomes eafily feparable with the point of a knife, and is 
taken off in laminae or leaves. 

The whole fpoils of the caret confift in 13 leaves or feales, 
eight of them flat, and five a little bent. Of the fiat ones, 
there are four large ones, fometimes a foot long, and feven 
inches broad. The belt tortoife.(hell is thick, clear, tranf- 
parent, of the colour of antimony, fprinkled with brown 
and white. When ufed in marquetry, &c. the workmen 
give it what colour they pleafe by means of coloured leaves, 
which they put underneath it. 

Working and joining of ToRToisE-Jhell.—' Tortoife-fhell and 
horn become foft in a moderate heat, as that of boiling water, 
fo as to be prefled, in a mould, into any form, the fhell ot 

horn 
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Torture horn being previoufly cut into plates of a proper fize. Plu- 
Touch m ‘ er ‘ nforms us > ' n his Art de Tourner, that two plates are 
likewife united into one by heating and preffing them ; the 
edges being thoroughly cleaned, and made to fit clofe to 
one another. The tortoife-lheli is conveniently heated for 
this purpofe by applying a hot iron above and beneath the 
juncture, with the interpofition of a wet cloth to prevent 
the (hell from being fcorched by the irons : thefe irons 
fhould be pretty thick, that they may not lofe their heat 
before the union is effedted. Both tortoife-fiiell and horns 
may be ftained of a variety of colours, by means of the 
colouring drugs commonly ufed in dyeing, and by certain 
metallic folutions. 

TORTURE, a violent pain inflidted on perfons to force 
them to confefs the crimes laid to their charge, or as a pu- 
rfiftmientfor crimes committed. 

Torture was never permitted among the Romans except 
in the examination of llaves: it would therefore appear, that 
it was a general opinion among them, that a (lave had fuch 
a tendency to falfehood, that the truth could only he ex¬ 
torted from him. To the difgrace of the prcfeflbrs of Chri¬ 
stianity, torture was long pradtifed by thofe who called them- 
lclves Catholics, againft thofe whom they termed heretics ; 
that is, thofe who differed in opinion from themfelves. Find¬ 
ing that they could not bring over others to adopt their 
Sentiments by the force of argument, they judge it proper 
to compel them by the force of punifhment. This pradtice 
was very general among orthodox Chriftians, but efpecially 
among Roman Catholics. See Inquisition. 

By the law of England, torture was at one period em¬ 
ployed to compel thofe criminals who flood obflinately mute 
when brought to trial, and refufed either to plead guilty 
or not guilty ; but it is now abolilhed (fee Arraignment, 
Rack). A hiilory of the machines which have been in¬ 
vented to torture men, and an account of the inftances in 
which thefe have been employed, would exhibit a difmal 
pidlure of the human charadter. 

TORUS, in architedlure, a large round moulding ufed 
in the bafes of columns. See Plate XXXVIII. fig. 3. 

TOUCAN, in ichthyology. See Rhamphastos. 

TOUCH needle, among affayers, refiners, See. little 
bars of gold, filver, and copper, combined together, in all 
the different proportions and degrees of mixture; the ufe cf 
which is to difenver the degree of purity of any piece of 
gold or filver, by comparing the mark it leaves on the touch- 
flone with thofe of the bars. 

The metals ufually tried by the touch-done are gold, di¬ 
ver, and copper, either pure, or mixed with one another in 
different degrees and proportions, by fufion. In order to 
find out the purity or quantity of bafer metal in thefe vari¬ 
ous admixtures, when they are to be examined they are com¬ 
pared with thefe needles, which are mixed in a known pro¬ 
portion, and prepared for this ufe. The metals of thefe 
needles, both pure and mixed, are all made into laminae or 
plates, one-twelfth of an inch broad, and cf a fourth part of 
their breadth in thickned, and an inch and half long ; thefe 
being thus prepared, you are to engrave on each a mark in¬ 
dicating its purity, or the nature and quantity of the ad¬ 
mixture in it. The black rough marbles, the bafaltes, or 
the fofter kinds of black pebbles, are the mofb proper for 
touch-floncs. 

The method of ufing the needles and flone is this : The 
piece of metal to be tried ought firft to be wiped well with 
a clean towel 01 piece o'. foft leather, that you may the bet¬ 
ter fee its true colour ; for from this alone an experienced 
perfon will, in fume degre , iudge beforehand what the 
principal metal is, and how ,,nd with whatdebafed. 

Then choofe a convenient, not over large, part of the fur- 


face of die metal, and rub it feveral times very hardly and Tone 
ftrongly agair.ft the touch-ftone, that in cafe a deceitful coat 
or cruft fhould have been laid upon it, it may be worn off ^—v— 
by that friction : this, however, is more readily done by a 
grindftone or fmall file. Then wipe a flat and very clean 
part of the tooth.ftone, and rub againft it, over and over, 
the juft mentioned part of the fuiface of the piece of metal, 
till you have, on the flat furface cf the ftorc, a thin metal¬ 
lic cruft, an inch long, and about an eighth of an inch broad: 

this done, look out the needle that feems moft like to the 
metal under tilil, wipe the lower part of this needle very 
clean, and then rub it againft the touchftone, as you did the 
metal, by the fide of the other line, and in a diredlion pa¬ 
rallel to it. 

When this is done, if you find no difference between the 
colours of the two marks made by your needle arid the me¬ 
tal under trial, you may with great probability pronounce 
that metal and your needle to be of the fame alloy, which 
is immediately known by the mark engraved on your needle. 

But if you find a difference between the colour of the mark 
given by the metal, and that by the needle you have tried, 
choofe out another needle, either of a darker or lighter co¬ 
lour than the former, as the difference of the tinge on the 
touchftone diredls ; and by one or more trials of this kind 
you will be able to determine wlrch of your needlrs the 
metal anfwers, and thence what alloy it is of, by the mark 
of the needle ; or elfe you will find that the alloy is extraor¬ 
dinary, and not to be determined by the companion of your 
needles. 

I'oucn-Stone, a Hack, fmootb, gloffy ftone, ufed to exa¬ 
mine the purity of metals. The ancients called it lapis Ly- 
diut, the Lydian ftone, from the name of the country 
whence it was originally brought. 

Any piece of pebble or black flint will anfwer the pur- 
pofes of the bell lapis lydius of Afia. Even a piece of 
glafs made rough with emery is ufed with fuecefs, to di- 
Itinguifli true gold from fuch as is counterfeit; both by the 
metallic colour and the teft of aquafortis. The true touch¬ 
ftone is cf a black colour, and is met with in feveral parts of 
Sweden. See Trapp. 

TOUCHWOOD. See Boletus. 

TOULON, a celebrated city and feaport of France, in 
that part of the late province of Provence which is now de¬ 
nominated the department of the Far. It is a very ancient 
place, having been founded, according to the common opi¬ 
nion, by a Roman general. It is the chief town of the de¬ 
partment, and before the great revolulion in 1789 was an 
epifcopal fee. The inhabitants are computed at 80,000. It 
is divided into the Old Quarter and the New Quarter. The 
firft, which is very ill built, has nothing remarkable in it 
but the Rue a:ix Arbres, the Tree Street, which is a kind 
of courts or mall, and the town houfe ; the gate of this is 
furrounded by a balcony, which is fupported by two ter¬ 
mini, the mafterpieces of the famous Pujet, The- New 
Quarter, which forms as it were afecondcit), contains, be- 
fide the magnificent works conflrudted in the leign of 
Louis XIV. many fine houfes (among which that of the 
late feminary merits beyond companion the preference) 
and a grand oblong fquare, lined with trees, andi'erving as 
a parade. 

The Merchants Haven, along which extends a noble 
quay, on which (lands the townhoufe, is protefled by two 
moles, begun by Henry IV. The New Haven was con- 
ftrudied by Louis XIV. as were the fortifications of the 
city. In the front of this haven is an arfenal, containing 
all the places neceffary for'the conftrudtion and fitting out 
of veffels : the firft objedt that appears is a rope-walk, entirely 
arched, extending as far as the eye can icach, and built af¬ 
ter 
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ter the deligns of Vauban ; here cables are made, and above 
is a-place for the preparation of hemp. Here likewife is the 
armoury for muilcets, piftols, halberds, &c. In the park of 
artillery are cannons placed in piles, bombs, grenades, mor¬ 
tars, and balls of various kinds, ranged in wonderful order. 
The long fail room, the foundery for cannon, the dockyards, 
the bafons, &c. are all worthy of obfervation. 

Both the old and New Port have an outlet into the fpa- 
cious outer road or harbour, which is furrounded by hills, 
and formed by nature almoft circular. Its circuit is of very 
great extent, and the entrance is defended on both Tides by 
a fort with ftrong batteries. In a word, the bafons, docks, 
and arfenal,at Toulon, warranted the remark of a foreigner 
that vilited them in the late reign, that“ the king of France 
was greater there than at Verfailles.” .Toulon is the only 
martin the Mediterranean for the re-exportation of the pro¬ 
ducts of the Eaft Indies. 

This place was deftroyed toward the end of the tenth cen¬ 
tury, and pillaged by the African pirates almoft as foon as 
rebuilt. The conftable of Bourbon, at the head of the Im¬ 
perial troops, obtained poffeffion of it in 1524, as did 
Charles V. in 1536 ; but in the next century Charles Ema¬ 
nuel duke of Savoy could not enter it, and Prince Eugene 
in 1707 ineffectually laid fiege to it. This city was fur- 
rendered by the inhabitants in September 1793 to the Bri- 
tilh admiral Lord Hood, as a condition and means of en¬ 
abling them to effect the re-eftablifhment of monarchy in 
France, according to the conftitution of 1789. Lord 
Hood accordingly, in conjunction with the Spanifh land 
and naval forces, took pofleftion of the harbour and forts in 
truft for Louis XVII. It was garrifoned for fome time by 
the Britifti trqop?, and their allies the Spaniards, Neapoli¬ 
tans, and Sardinians; but the French having laid liege to it, 
the garrifon was obliged to evacuate the place in the month 
of December following, after having deftroyed the grand 
arfenal, two fhips of 64 guns, eight of 74, and two frigates; 
and carried off the Commerce de Marseilles, a (hip of 120 
guns, with an 80 and 74 gun fliip. This exploit was raoft 
gallantly performed, after it was found impoffible to defend 
the town, or to carry off the fhips. Lord Hood entrufted 
the management of the affair to Sir Sydney Smith, fo di- 
ftirguilhed for his intrepidity. Captain Hare commanded 
the lirelhip which was towed into the grand arfenal ; and 
lo eager was he to execute his orders, that inftead of fetting 
fire to the train in the ulual cautious manner, he fired a pi- 
ftol loaded with powder into the bowl of the train, compo- 
Ld of 36 pounds of powder, and other combuftibles. The 
ccnfequence was, he was blown into the water with fuch 
violence, as to knock a lieutenant of the Victory’s boat 
overboard, and narrowly efcaped with his life. A Spanifh 
captain was appointed to let fire to the fmall arfenal, but 
cowardice prevented him from executing his orders ; and 
this is the reafon why the whole French fhips were not de¬ 
ftroyed. We have been favoured with this account by an 
officer of the Britilh fleet. 

Toulon is feated on a bay cf the Mediterranean, 17 
leagues foutb-eaft of Aix, 15 fouth-eaft of Marfeilles, 
and 127 fouth-eaft of Paris. E. Long. 5. 37. N. LatY 
43 ’ 7 - 

TOULOUSE, a very ancient City of France, in the de¬ 
partment of Upper Garonne, and late province of Langue¬ 
doc, with an archbilhop’s fee. It is the raoft conliderable 
city in France next to Paris and Lyons, although its popu¬ 
lation bears no proportion to its extent. According to Mr 
Neckar’s calculation, it contains 56,000 inhabitants. The 
ftreets are very handfoir.e, and the walls of the city, as well 
as the houfe--, are built with bricks. The townhoufe, a mo¬ 
dern ftruelute, forms a perfect fquare, 324 feet long and 


66 high. The principal front occupies an entire fide of the 
grand fquare, lately called th <1 Place Royale. In the great 
hall, called the Hall of Illujirious Men, is the ftatue of the 
Chevalier Ifaure, and the bulls of all the great men to whom 
Touloufe has given birth. Communicating with the ocean 
on one fide by the river Garonne, and with the Mediterra¬ 
nean on the other by the canal of Languedoc, Touloufe 
might have been a very commercial city; but the tafte of 
the inhabitants has been principally for the fciences and 
belles-lettres. Of courfe, there are two colleges, two pub¬ 
lic libraries, and three academies. The little commerce of 
Touloufe confifts in leather, drapery, blankets, mignionets, 
oil, iron, mercery, hardware, and books. The bridge over 
the Garonne is at lead equal to thofe of Tours and Orleans : 
it forms the communication between the fuburb of St Cyprian 
and the city. The quays extend along the banks of the 
Garonne ; and it has been in contemplation to line them 
with new and uniform houfes. Touloufe is 37 miles eaft of 
Auch, 125 fouth-eaft of Bourdeaux, and 310 fouth-by-weft 
of Paris. E. Long. 1. 27. N. Lat. 43. 36. 

TOUP (the Reverend Jonathan), was defcended from a 
family formerly fettled in Dorfetlhire. His grandfather, 
Onefiphorus Toup, had been a man of good property, and 
patron as well as incumbent of Bridport, in that county ; 
but he appears to have been embarraffed in bis circumftances 
before his death, as he parted with the advowfon, and left a 
numerous family very flenderly provided for. His fecond 
fon Jonathan was bred to the church, and was curate and 
lecturer of St Ives in Cornwall. He married Prudence, 
daughter of John Bufvargus, Efq ; of Bufvargus in Corn¬ 
wall, and by her had iffue Jonathan, the fubjeft of this ar¬ 
ticle, and one daughter. 

Mr Toup loft his father while he was a child ; and hi? 
mother fome time after marrying Mr Keigwyn, vicar of Lan- 
drake in Cornwall, his uncle Bufvargus (the laft male of 
that family) took him under his care, and conlidered him 
as his own child. He bore the whole charge of his educa¬ 
tion both at fchool and at college, and procured for him the 
redlory of St Martin’s near Looe. 

Mr Toup was born at St Ives in Cornwall in the year 
1713. He received the firft rudiments of his education in 
a grammar fchool in that town ; and was afterwards placed 
under the care cf Mr Gurney, mafter of a private fchool in 
the parifh of St Merryn. Thence he was removed to Exe¬ 
ter College in Oxford, where he took his degree of Bache¬ 
lor of Arts. His mafter’s degree he took at Cambridge in 
the year 1756. He obtained the redory of St Martin’s 
in 1750; was inftalled prebendary of Exeter 101774; and 
inilituted to the vicarage of St Merryn in 1776: the two 
laft preferments he owed to the patronage of Bilhop Kep- 
pel of Exeter. By the death of his uncle Bufvargus with¬ 
out iffue in 1751, Mrs Keigwyn (lifter to Mr Bufvargus, 
and mother to Mr Toup) fucceeded as heir at law to his 
eftate and effeds. She died in 1773, and left a will be¬ 
queathing the whole of her eftates to her fon Mr Jonathan 
Toup. 

In the year 1760 Mr Toup publilhed the firft part of 
-his Emendationes in Suidam, and in 1764 the fecond part of 
the fame work. Thefe books procured him the notice of 
Bilhop Warburton, who from the time of their publication 
honoured him w'ith his correfpondence and patronage. The 
Bilhop in one of his letter?, laments his having a lee with¬ 
out any preferment on it ; “ had it been otberw'ile, he Ihould 
have been too felfilh to invite any of his brethren to (hare 
with him in the honour of properly diltinguifhing fuch me¬ 
rit as Mr Toup’s. All, however, that the Bilhop could do, 
he did with the waymth and earnellnefs of lincere friend- 
ftip. He repeatedly recommended Mr Toup to Archbilhop 

Seeker, 
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Toap. Seeker, to the Truftees for difpofing of his Options, to 
Lord Shelburne, and to Bifhop Keppel ; and the favours 
this prelate bellowed on Mr Toup were owing to the Soli¬ 
citations of Bilhop Warburton. The third part of the E- 
inendationes in Suidam was publifhed in 1766. In the fol¬ 
lowing year Archbifhop Seeker expreffed a defire that Mr 
Toup would lend his affiftance towards a new edition of Po¬ 
lybius, which was then in contemplation. Bifhop War- 
burton flrongly preffed his compliance with this wife, 
and that he would lay by for a while the Notes he was 
preparing for Mr Warton’s edition of Theocritus. In 
the year 1767 Mr Toup’s Epifiola Critica ad virum ce.lelerri- 
mum Gul. Epifcop. Gloc. made its appeatance. In the year 
1770, Mr. Warton’s edition of Theocritus was printed 
at the univerfity prefs in Oxford. Mr Toup was a large 
contributor towards the correftions and annotations of this 
edition. A note of his on Idyll, xiv. 37. gavefuch offence 
to fome perfons, that the vice-chancellor of Oxford prevail¬ 
ed on the editor to cancel the leaf on which it was printed, 
and fubftitute another in its room. In 1772 Mr Toup pub¬ 
lifhed his Appendiculum Notarum in Theocritum, in which the 
fubflance (a) of the cancelled note was inferted. He con¬ 
cludes his preface to this work with thefe words : “ ppuod 
nsero feripfimus ad xiv. 37. wrum eft el honeftum, Sed rem 
pro ftngulari fua fagacitate minus ceperunt nonnulli Oxonienfes } 
qui et me fugillare baud erubuerunt ; homunculi eruditione medio- 
cri, ingenio nulli ; qui in Hehraicis per ornnem fere vitam turpi- 
ter volutati, in Uteris elegantioribus plane hofpites funt .” Mr 
Toup’s next work was the Appendiculum Notarum in Sui¬ 
dam, publifhed in 1775. In 1778 his Longinus was pub¬ 
lifhed from the Oxford prefs in Quarto. A fecond edition 
has fince been printed in Oriavo. 

As a writer of great learning, and of fingular critical fa- 
gacity, Mr Toup needs no encomiaft. The teftimonies 
of Mr T. Warton, of Bifhop Warburton, and of every 
perfon in any way diftinguifhed for claffical learning at 
home ; of Erneflus Hemlterhufius, Runkhenius, Valcke- 
naer, Brunck, Kluit, D’Anfe de Villoifon, L’Archer, &c. 
Sec. in all parts of Europe, Efficiently eftablifh his reputa¬ 
tion as an author. To moll or all of thefe he was aflifting 
in the feveral works they publifhed. 

As his whole life was part in literary retirement, his cha- 
rafter as a man was known but to few. It will appear 
from his works that he was not wholly untindlured with 
that felf complacency which is the almoft infeparable com¬ 
panion of too much folitude ; and by thofe who beft knew 
him, he is faid to have been unhappy in his difpofition. His 
virtues, however, were refpediab’e, and his learning was con- 
feffedly great. His theological ftudies were well directed : 
he fought for the truths of religion where only they can be 
found, in the Scriptures ; not in the gloffes and comments 
of men : it will be needlefs to add, that he was a liberal and 
a tolerant divine. 1 He was puntfual and ferious in the dif- 
charge of the duties of his profefficn ; and in his preaching 
fingularly plain and forcible. He died on the 19th of Ja¬ 
nuary 1785, juft entering into the 72ft year of bis age, and 
was buried under the communion table in his church of St 
Martin’s. 

Mr Toup was a Chriftian from conviiffion ; not merely 
from the accident of having been born in a country where 
Chriftianity was profeffed. He fulfilled the duties of life 
confcientioufly, and from principle, without parade or often- 
tation. In his purfuit of learning he was actuated by the 
moft honourable motives ; by the defire of improving his 
own mind, and of amufing himfelf and others. If in Bifhop 


Warburton he found a patron, capable of diftinguifhing 
merit, and zealous to reward it, let it be remembered, to ' 
the honour of both parties, that the Bifhop’s patronage 
was offered, not Elicited. In the year 1764 he was re¬ 
peatedly preffed by another prelate to quit his retirement at 
St Martin’s, and to fettle either in London or in Oxford, 
where he might have accefs to books, and might place him- 
felf in the way of notice and preferment. He was affnred, 
at the fame time, that the bifhop of his diocefe would him¬ 
felf make a tender of his connivance at his non-refidence, 
without any application from Mr Toup on the fubjedf. 
But every propofal of this nature he conftantly rejected; 
for he confidered the non-refidence of the parochial clergy 
as a negleft of duty, for which no apology can be made. 
He was never married, and rather capricioufly left his for¬ 
tune, amounting, it has been faid, to L. 12,000, to a niece 
whofe mother was his half-fifter, taking not the lead notice 
in his will of his other nieces and nephews, whofe mother 
was his full lifter. 

TOUR (Henry de la), vifeount Turenne, a celebrated 
French general, was the fecond fon of Henry de la Tour 
duke of Bouillon, and was born at Sedan in 1611. He 
made his firft campaigns in Holland, under Maurice and 
Frederic Henry princes of Orange ; who were his uncles by 
the mother’s fide ; and even then diftinguifhed himfelf by his 
bravery. In 1634 he marched with his regiment into Lor¬ 
raine ; and having contributed to the taking of La Mothe, 
was, though very young, made marefchal de camp. In 
1636 he took Saverne, and the year following the caftles of 
Hirfon and Sole; on which occaGon he performed an aiflion 
like that of Scipio’s, with refpeft to a very beautiful wo¬ 
man whom he fent back to her hulband. Tiie vifeount 
Turenne continued to diftinguilh himfelf in feveral fieges 
and battles, and in 1644 was made marfhal of France ; but 
had the misfortune to be defeated at the battle of Marienda! 
in 1645. However, he gained the battle of Nortlingen 
three months after; reftored the eledlor of Treves to his 
dominions; and the following year made the famous junc¬ 
tion of the French army with that of Sweden commanded 
by general Wrangel, which obliged the duke of Bavaria to 
demand a peace. Afterwards that duke breaking the trea¬ 
ty he had concluded with France, he was defeated by the 
vifeount Turenne at the battle of Zumarfhaufen, and in 1648 
driven entirely but of his dominions. During the civil wars 
in France he tided with the princes, and was defeated at the 
battle of Rlietel in 1650 ; but fcon after was reftored to the 
favour of the king, who in 1652 gave him the command of 
his army. He acquired great honour at the battles of Jer- 
geau, Gren, and the fuburbs of St Anthony, and by the re¬ 
treat he made before the army commanded by the princes 
at Ville Neuve St George. In 1654 he made the Spani¬ 
ards raife the fiege of Arras : the next year he took Conde, 
St Guilian, and feveral other places ; gained the famous 
battle of Dunes ; and made himfelf mafter of Dunkirk, Ou- 
denarde, and almoft all Flanders : this obliged the Spaniards 
to conclude the peace of the Pyrenees in 1660, Thefe im¬ 
portant fervices occafioned his being made marfhal general 
of the king’s camps and armies. The war being renewed 
with Spain in 1667, Turenne commanded in Flanders; and 
took fo many places, that in 1668 the Spaniards were oblig¬ 
ed to fue for peace. He commanded the French army in 
the war againft the Dutch in 167-2 ; took 40 towns in 22 
days ; purfued the eletftor of Brandenburgh even to Berlin; 
gained the battles of Slintfheim, Ladenburg, Enfheim, Mul- 
haufen, and Turkeim ; and obhged the imperial army, 

which 


(a) Not improbably all of that note which was omitted in the fubftituted leaf. 
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which ccnuiled of 70,000 men, to repafs the Rhine. By 
this campaign the vifcount Turenne acquired immortal ho- 
noor. He puffed the Rhine' to give battle to general Mon- 
tecuculi, whom he followed as far as Safpach ; but mount¬ 
ing upon an eminence todifcover the enemy’s camp, he was 
killed by a cannon-ball in 1675. All France regretted the 
lois of this great man, who by his military exploits had 
raifed the admiration of Europe. 

TOURAINE, a province cf France, bounded on the 
north by Maine, on the e,aft by Orleanois, on the fouth by 
Berrh, and on the weft by Anjou and Poitou. It is about 
^8 miles in length, and 55 in breadth where it is broadeft. 
This country is watered by 17 rivers, belides many brooks, 
which not only render it delightful, but keep up a commu¬ 
nication with the neighbouring provinces. The air is tempe¬ 
rate, and the foil is fo fruitful that it is called the garden of 
France. It now forms the department of Indre and Loire, 
of which Tours is the capital. 

TOURMALINE, in mineralogy, a fpecies of ftliceous 
earth. 

It has been found only in Ceylon, Brazil, and Tyrol. 
That of Ceylon is of a daik brown or yellowilh colour ; its 
fpecific gravity 3,065, or 3,295 ; that of Brazil is green, 
blue, red, or yellow, and its fpecific gravity 3,075 or 
3,180; that of Tyrol by reflefted light is of a blackifti 
brown, but by refracted light yellowift), or in thin pieces 
green ; its fpecific gravity 3,050 ; moftly cryftallized in po¬ 
lygon prifms, but fometimes amorphous. The thickeft 
parts are opake : the thin more or lefs tranfparent. 
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For the ele&rical qualities of tourmaline, fee Electri¬ 
city, n° 54. 

TOURNAMENT, a martial fport or exercife -which 
the ancient cavaliers ufed .to perform, to fhow their bra¬ 
very and addrei’s. It is derived from the French word 
tourv.er, i. e. “ to turn round,” becaufe to be expert in 
thefe exercife?, much agility both of horfe and man was 
requifite, they tiding round a ring in imitation of the an¬ 
cient Circi. 

The firft tournaments were only courfes on horfcback,- 
v.herein the cavaliers tilted at each other with canes in 
manner cf lances ; and were difiinguiflied from jufts, which 
were courfes or careers, accompanied with attacks and 
combats, with blunted lances and (words. See Just. 

The prince who publilhed the tournament, ufed to fend 
a king at arms, with a fafe ccndinft, and a fword, to all the 
princes, knights, &c. fignifying that he intended a tourna¬ 
ment and a claftiing of (words, in the prefence of ladies and 
damleh ; which was the ufual formula of invitation. 

The firft engaged man againft man, then troop againft 
troop; and after the combat, the judges allotted the prize 
to the belt cavalier, and the beft ftriker of fwords ; who was 
accordingly condudted in pomp to the lady of the tourna¬ 
ment ; where, after thanking her very reverently, he faluted 
her and likewife her two attendants. 

Thefe tournaments made the principal diverfion of the 
13th and 14th centuries, blunder fays, it was Henry the 
Fowler, duke of Saxony, and afterwards emperor, who died 


in 936, that firft introduced them ; but it appears from the 
•chronicle of Tours, that the tuge inventor of this famous 
fport, at leaft in France, was one GeoIFry, lord of Preuilli, 
about the year 1066. 

Inftances of them occur among the Englifh in the reign 
of king Stephen, about the year 1140 ; but they were not 
much in ufe till Richard’s time, towards the year 1149. 
After which period thefe diversions were performed wuth ex¬ 
traordinary magnificence in the Tilt-yard near St James’s, 
Smithfield, and other places. 

The following account of a tournament, from Maitland, 
is curious. King Richard II. defigning to hold a tourna¬ 
ment at London on the Sunday after Michaelmas, fent di¬ 
vers heralds to make proclamations of it in all the principal 
courts of Europe ; and accordingly not a few princes, and 
great numbers of the prime nobility, reforted hither from 
France, Germany,'the Netherlands, &c. This folemnity 
began on Sunday afternoon, from the Tower of London, 
with a pompous cavalcade of 60 ladies, each leading an arm¬ 
ed knight by a filver chain, being attended by their ’fquires 
of honour, and, paffing through Cheapfide, rode to Smith- 
field, where the jufts and tournaments continued feveral 
days with magnificent variety of entertainments; on which 
occafion the king kept open houfe at the bilhop of London’s 
palace for all perfons of diftindlion, and every night con¬ 
cluded with a ball. 

At laft, however, they were found to be productive of bad 
effedls, and theoccafions of feveral fatal misfortunes—as in 
the inftance of Henry II. of France, and of the tilt exhibit¬ 
ed at Chalons, which, from the numbers killed on both 
fides, ve;as called the little war of Chalons. Thefe and other 
inconveniences, refulting from thofe dangerous paftimes, 
gave the pope's occafion to forbid them, and the princes of 
Europe gradually concurred in difcouragiBg and fuppreffing- 
them. 

TOURNAY, a town of the Auftrian Netherlands in 
Flanders, and capital of adiftriCt called Tournayfis , with a 
bifhop’s fee. It is divided into two parts by the river 
Scheld ; and is large, populous, well bitilt, and carries on a 
great trade in woollen ftuffs and (lockings. The cathedral 
is a very handfome ftrufture, and contains a great many 
chapels, with rich ornaments, and feveral magnificent tombs 
of marble and brafs. The town was taken by the allies in 
1709 ; but was ceded to the houfe of Auftria by the treaty 
of Utrecht, though the Dutch had a right to put in a garri- 
fon. It was taken by the French in June 1745, who de- 
molifiied the fortifications. In 1781 the emperor Jofeph II, 
obliged the Dutch to withdraw their garrifon. It was taken 
by the French in 179B abandoned by them in 1793, and 
again conquered by them in 1794. It is 14 miles fouth-eaft 
of Lifle, 30 fouth-weft of Ghent, and 135 north by eaft 
from Paris. E. Long. 3. 28. N. Lat. 50. 33. 

TOURNEFORT (Jofeph Pitton de), a famous French 
bqtanift, born at Aix in Provence in 1656. He had a paf- 
non for plants from his childhood, which overcame his fa¬ 
thers views in putting him to ftudy philofophy and divinity; 
therefore on his death he quitted theology, and gave him- 
felf up entirely to phyfic, natural hiftory, and botany. 
He wandered over the mountains of Dauphiny, Savoy, Ca¬ 
talonia, the Pyrenees, and the Alps, in fearch of new fpe¬ 
cies of plants, which he acquired with much fatigue and 
danger. His fame in 1683 procured him the employment 
of botanic profelfor, in the king’s garden ; and by the king’s 
order, he travelled into Spain, Portugal, Holland, and Eng¬ 
land, where^he made prodigious colleflions of plants. In 
1700, Mr Tournefort, in obedience to another order, fim- 
pled over all the ides of the Archipelago, upon the coaffs 
of the Black Sea, in Bithynia, Poptus^ Cappadocia, Arme¬ 
nia; 
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nia, and Georgia ; making obfervations on natural hiftory 
at large, ancient and modern geography, religion, manners, 
and commerce. He fpent three years in this learned voy¬ 
age ; and then refuming his profeffion, was made profeflbr 
of phync in the college-royal. He died in confequence of 
an accidental crufh of his bread; by a cart-wheel, which 
brought on a fpitting of blood and hydrothorax, that carried 
him off in 1708. He wrote Elements of Botany, both in 
French and Latin ; A Relation of his Voyage into the Le¬ 
vant ; with other pieces of lefs confideration. 

TOURNIQUET, infurgery, an indrument formed with 
ferews, for compreffing any part with rollers, &c. for the 
Hopping of haemorrhagies. See Surgery, n° ibo. 

TOWER, a tall building confiding of feveral dories, 
ufually of a round form, though fome aie fquare or polygo¬ 
nal. Towers are built for fortreffes, &c. as the Tower of 
London. See London, n° 46. 

TOWN, a place inhabited by a confiderable number of 
people, being of a middle fize between a city and a village. 
TOXICODENDRON, in botany. See Rhuj. 

TRAAS. See Terras. 

TRACHEA. See Anatomy, n° 116. 

TRACHINUS, the weever, a genius fifhes belong¬ 
ing to the order of jugulares. There is but one fpecies, 
viz. the draco, or common weever. The qualities of this 
filh were well know'n to the ancients, who take notice of 
them without any exaggeration: the wounds inflifted by 
its fpines are exceedingly painful, attended with a violent 
burning and mod pungent fliooting, and fometimes w'ith 
an inflammation that will extend from the arm to the 
fhoulder. 

It is a common notion, that thefe fymptoms proceed from 
fomething more than the fmall wound this filh is capable of 
inflicting ; and that there is a venom infufed at lead into the 
wounds made by the fpines that form the fird dorfal fin, 
which is dyed with black, and has a mod fufpicious afpedt j 
though it is poflible, that the malignity of the fymptoms 
ariles from the habit of body the perfon is in, or the part in 
which the wound is given. The remedy ufed by fome fi- 
fhermen is the fea-fand, with which they rub the place af- 
fedted for a confiderable time. At Scarborough, dale urine 
warmed is ufed with fuccefs. In the Univerlal Mufeum for 
November 1765, is an indance of a perfon who was redu¬ 
ced to great danger by a wound from this filh, and who was 
cured by the application of fweet oil, and taking opium and 
Venice treacle. 

This filh buries itfelf in the fands, leaving only its nofe out, 
and if trod on immediately drikes with great force ; and they 
have been feen diredting their blows with as much judgment 
as fighting cocks. Notwithdanding this noxious property 
of the fpines, it is exceeding good meat. 

The Engltlh name feems to have no meaning, being cor'] 
rupted from the French la v.'ve, fo called as being capable 
of living long out of the water, according to the interpre¬ 
tation of Belon. It grows to the length of 12 inches, but 
is commonly found much lefs: the irtdes are yellow : the 
under jaw is longer than the upper, and dopes very much 
towards the belly ; the teeth are fmall: the back is flraight, 
the fides are flat, the belly is prominent, the lateral line 
flraight: the covers of the gills are armed with a veiy flrong 
fpine : the fird dorfal fin confids of five very flrong fpines, 
which, as well as the intervening membranes, are tinged 
with black ; this fin, when^gniefcent, is lodged in a fmall 
hollow: the fecond confids ot leveralloft rays, commences 
juft at the end of the fird, and continues almofl to the tail: 
the pebtor.il fins are broad and angular ; the ventral fins 
fmall; the vent is placed remarkably forward, very near the 
throat: the anal (in extends to a fmall didance from the 
Vol. XVIII. Part II. 


tail, is a little hollowed in the middle, but not fo much as 
to be called forked: the fides are marked lengthuife uit’u 
two or three dirty yellow lines, and tranfverlely by numbers 
of fmall ones; the belly filvery. 

TRACT, in geography, an extent of ground, or a por¬ 
tion of the earth’s furface. 

Tract, in matters cf literature, denotes a fmall treatiie or 
written difeourfe upon any fubjebt. 

TRADE, in general, denotes the fame with commerce, 
confiding in buying, felling, and exchanging ot commodi¬ 
ties, bills, money, &c. See Commerce, Coin, Money, 
Company, &c. 

TRADE-lVinds , denote certain regular winds at fea, blow¬ 
ing either condantly the fame way, or alternately this way 
and that; thus called from their ule in navigation, and the 
Indian commerce. See Wind. 

TRADESMEN’S tokens, a term fynonymous among 
medallids with provincial coins. 

TIL is a fubjeft curious enough to deferve attention, 
though we will not go fo far as Mr Pinkerton does, who 
fays that it is a fubjsbl in which the perpetual glory of the 
nation is intereded. Since the year 1789 provincial half¬ 
pence have been made and circulated in confiderable quanti¬ 
ty. As ancient medals and coins have been frequently cf 
ufe to hiflorians, it is to be regretted that many of thefe 
provincial halfpence are rendered ufelefs in this reipedl by 
unmeaning figures and puerile devices. Utility and ele¬ 
gance ought to be fiudied :. for this view it has been pro- 
pofed by a gentleman of tafle on this fabjebt, that all coins 
fiiould be diflinguifhed by one of the following five charac- 
teridics. 1. Fac fimiles of magnificent beautiful build¬ 
ings. 1. Reprefentations of great and ufeful undertakings. 

3. Emblems of the indudry and commerce of the age. 

4. The illuflrious men, &c. to which the nation has given 
birth. 5. Important hidorical events. 

For thefe hints we acknowledge ourfelves indebted to 
the papers of an ingenious gentleman publilhed in the perio¬ 
dical works of the time. Thofe who wifh to fee more 
upon the fubjeff, may confult the Univerfal Magazine for 
AuguA 1796. 

TRADITION, fomething handed do-wn from one ge¬ 
neration to another without being written. Thus the Jews 
pretended, that befides their written law contained in the 
Old Teflament, Mofes had delivered an oral law which had 
been conveyed down from father to foil; and thus the Ro¬ 
man Catholics are faid to value particular dodtrines fup- 
pofed to have depended from the apodolic times by tradi¬ 
tion. 

TRAGACANTH. See Astragalus, Pharmacy- 

Index. 

TRAGEDY, a dramatic poem, reprefenting fome fig- 
nal adlion performed by illuflrious perfons, and which has 
frequently a fatal iffue or end. See Poetry, Part II. 
fedh 1. 

TRAGI-comedy, a dramatic piece, partaking both of 
the nature of tragedy and comedy ; in which a mixture of 
merry and ferious events is admitted. 

TRAGOPOGON, goat’s beard, in botany: A genus 
of plants belonging- to the clafs of fyr.genejia, and to the 
order of polygamia aqualis ; and in the natural fyflem ran¬ 
ging under the 49th order, Compojitce. The receptacle is 
naked, the calyx fimple, and the pappus plumofe. There 
are 14 fpecies; of which two are Biitilh, the pratenfe and 
porrifolium. 

J. The pratenfe, or yellow goat’s beard, has its calyxes 
equal with the florets, and its leaves entire, long, narrow, fef- 
file, and graffy. In fair weather this plant opens at fun- 
riling, and ftiuts between nine and ten in the morning. The 
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roots are conical and efculent, and are fometimes boiled and 
ferved up at table like afparagus. It grows on meadows. 
2. The porrifolium, or purple goat’s beard, has the calyx 
longer than the radius of the floret; the flowers are large, 
purple, Angle, and terminal; and the leaves long, pointed, 
and bluiflt. The root is long, thick, and efculent. It grows 
in meadows, and is cultivated in gardens under the name of 


TRAJAN (Marcus Ulpius), a celebrated Roman em¬ 
peror, who gained many victories over the Parthians and 
Germans, puftnng the empire to its utmoft extent on the 
eaft and north Ades. He died at Silinunte, a city of Cili¬ 
cia, which from him was called Trajanopolis, in the year 
U7- ... 

“Trajan’s Column, a famous hiftorical column eredled in 
Rome, in honour of the emperor Trajan. It is of the Tuf- 
can order, though fomewhat irregular : its height is eight 
diameters, and its pedeftal Corinthian: it was built in a 
large fquare called Forum Romanum. Its bafe confifts 
of 12 Aones of an enormous flze, and is raifed on a focle, 
or foot, of eight fteps: withinflde is a ffaircafe illumi¬ 
nated with 44 wipdows. It; is 140 feet high, which is 35 
feet fhort of die Antooirie column, but the workmanftiip of 
the former is much more valued. It is adorned from top 
to bottom with baffo relievos, reprefenting the great adtions 
of the emperor againft the .Dacians. 

TRAIN, a line of gunpowder laid to give fire to a quan¬ 
tity thereof, in order to do execution by blowing up earth, 
works, buildings, &c. 


the printing of them was always, from time to time, the 
Angle adt of the refpedtive fecretaries, till the year 1752, 
when the fociety thought fit that a committee fhould be ap¬ 
pointed to reconlider die papers read before them, and to 
Teledt out of them fucli as they fhould judge moft proper for 
publication in the future Tranfaddons. They are publiflied 
annually in two pai ts at the expence of the fociety, and 
each fellow is entitled to receive one copy gratis of every 
volume publiflied after his admiflion into the fociety. 

They were firft fet on foot in 1665, by Mr Oldenburg, 
fecretary of the fociety, arid were continued by him till the 
year 1677. Upon his death, they were difcontinued till 
January 1678, when Dr Grew refumed the publication of 
them, and continued it for the months of December 1678, 
and January and February 1679, a ft er which they were in¬ 
termitted till January 1683. During this laft interval they 
were fupplied in fome meafure by Dr Hooke’s Philofophi- 
cal Colledlions. They were alfo interrupted for three 
years, from December 1687 to January 1691, befide other 
imaller interruptions amounting to near one year and a half 
more, before Odlober 1695, fince which time the Tranfac- 
tions have been regularly carried on. 

TRANSCENDENTAL, or Transcendent, fome- 
thing elevated, or raifed above other things j which p’afles 
and tranfcends the nature of other inferior things. 

TRANSCRIPT, a copy of any original writing, par¬ 
ticularly that of an adt or inftrument inferted in the body 
of another, 

TRANSFER, in commerce, an adt whereby a perfon 


Train of Artillery, includes the great guns and other furrenders his right, intereft, or property, in any thing move- 


pieces of ordnance, belonging to an army in the field. 

' Train-QU, the oil procured from the blubber of a whale 
by bofling. . .. ; . 

TRALLIAN (Alexander), a Greek writer on pliyfic, 
r a native of Tralles in Lydia, who lived about the middle of 
the fixth, century. His works are divided into. 12 books; 
in vyhich he treats of diftempers.as they occur, from head 
to foot. He was the firft who opened the jugular vein, and 
that ufed cantharides as a blifter for the gout. Dr Frejnd, 
.in his Hiftory of Phyfic, ftyies him one of the moft valu¬ 
able authors fince the time of Hippocrates., Though he 
appears on the whole to have been a rational phyfician, yet 
.there are things in his writings that favour of enthufiafm 
at\d fuperftition. . , ., 

; ,TRA-LOS.MONTES, a province of Portugal, called in 
Latin Tranfmontana, becaufe fituated on the eaft fide of a 
chain of hills that feparate it from Entre Duero-e-Mintio. 
It is bounded op the . north by Galicia ; on the fouth by 
the provinces of Beira and Leon ; by the laft of which it.is 
bounded alfo to the eaft. , Its length from north to fouth 
is upwards of 120 miles, and its breadth about 80. It is 


pouring a liquor out of 


was 


able or immoveable to another. 

TRANSFORMATION, in general, denotes a change 
of i orm, or the affurhing a new form different from a former 
one. 

TRANSFUSION, the adt of 
one veffel into another. 

Transfusion of Blood, an operation by which it 
fome time ago ; imagined that the age of animals would be 
renewed, and immortality, or the next thing to it confer¬ 
red on thofe whp had undergqne it. 

The method of transfufing Dr Lower gives us to the 
following effedt: ta.ke up the carotid artery of the dog, or 
other animal, whofe blood is to be transfufed into another 
of the fame, or a different kind ; feparate it from the nerve 
of the eighth pair, and lay it bare above an inch. Make a 
ftrong ligature on the upper part of the artery; and an 
inch nearer the heart another ligature with a running knot, 
to be loofened and faftened as occafion requires. Draw 
two threads between the two ligatures, open the artery, put 
in a quill, and tie up the artery again upon the quill by the 
two threads, and ftop the quill by a ftick. 


lull of mquntaihs, and produces little corn, but plenty of Then make bare the jugular vein of the other animal for 
wine, fruits of feveral forts, and abundance of game.. . about an inch and half in length, and at each end make’a 

TRANSACTIONS, a name generally given to a_ col- ligature with a running knot; and in the fpace between 

"the two knots draw under the veins two threads, as in tlie 
other. Open the vein, and put into it two quills, one into 


lection cf the papers read before literary or philofophical 
focieties. The name of Philofophical Tranfaflions was firft 
adopted by. the Royal Society of London. See an account 
of the Royal Society, Vol. XVII. p. 582. 

The Philofophical Tranfaflions to the end of the year 
1700 were abridged in three volumes by Mr John Low- 
thorp: thofe from the year 1700 to 1720 were abridged 
in two volumes by Mr Henry Jones: thofe from 171.9 to 
1733 were abridged in two volumes by Mr John Fames 
and Mr John Martyn ; Mr Martyn continued the abridge¬ 
ment of thole from 1732 to 1744 in tw'O volumes, and of 
thofe from 17/53 to 1 75 ° ‘ n tw0 v °lumes. 

They were for many years publilhed in numbers, and 


the defeending part of the vein, to receive the blood from 
the other dog, and carry it to the heart; the other quill 
put into the other part of the jugular, towards the head, 
through which the fecond animal’s own blood is to.run into 
diihes. The. quills thus tied faft, ftop them up with fticks 
till there be occafion to open them. 

Things thus difpofed, fallen the dogs on their fides to¬ 
wards one another, in fuch manner as that the quills may 
go into each other; then unftop the quill that goes down 
into the fecond dog’s jugular vein, as alfo that coming out 
of the other dog’s artery ; and by the help of two or three 

other 


Tranfcen- 

dental 

II 

Transfu- 

fion. 



T R A [ S: 

Tranifu- other quills put into each other, as there flaall be occafion, 
fi°n 'jnfert them into one another. Then flip the running knots, 
„ | and immediately the blood runs through the quills as through 

a rint ;_ an artery, very irnpetuoufly. As the blood runs into the 

dog, unitop the quill in the upper part of his jugular, for 
his own blood to run out at, though not conftandy, but as 
you perceive him able to bear it, till the other dog begins 
to cry and faint, and at laft die. Lajily, take both quills 
out of the jugular, tie the running knot fall, and cut the 
vein afunder, and few up the flein : the dog, thus difmiffed, 
will run away as if nothing ailed him. 

In the Philofophical TranfaCtions we have accounts of 
the fuccefs of various transfufions praCtifed at London, 
Paris, in Italy, &c. Sir Edmund King transfufed forty- 
nine ounces of blood out of a calf into a iheep ; the flieep, 
after the operation, appearing as'well and as ftrong as be¬ 
fore. 

M. Denis transfufed the blood of three calves into three 
dogs, which all continued brilk, and eat as well as before. 
The fame perfon transfufed the blood of four wethers into a 
horfe twenty-fix years old, which thence received much 
ftrength, and a more than ordinary appetite. 

Soon after this operation was introduced at Paris, viz. 
in 1667 and 1668, M. Denis performed it on five hu¬ 
man fubjeCts, two of whom recovered of diforders under 
which they laboured, one being in perfect health iuffered 
no inconvenience from it; and two perfons who were ill, 
and fubmitted to the operation, died: in confequence of 
which the magiftrates iffued a fentence, prohibiting the 
transfufion on human bodies under pain of imprifonment. 

Mr John Hunter, we are told, made many ingenious ex¬ 
periments to determine the effects of transfufing blood, 
fome of which are fufficient to attract attention. But 
whether fuch experiments can ever be made with fafety on 
the human body, is a point not eafily determined. They 
might be allowed in defperate cafes proceeding from a 
corruption of the blood, from poifon, &c. as in hydrophobia. 

TRANSIT, from tranft, “ it paifes over,” fignifies the 
paffage of any planet over the fun, moon, or ftars. 

TRANSITION, the paffage of any thing from one 
place to another. 

Transition, in oratory. See Oratory, n° 39. 

TRANSITIVE, in grammar, an epithet applied to fuch 
verbs as fignify an aCtion which paffes from the fubjedi that 
does it, to or upon another fubjedt which receives it. Under 
the head of verbs tranfuive come what we ufually call verbs 
aSive and pajjive ; other verbs, whofe adlion does not pafs 
out of themfelves, are called neuters. 

TRANSLATION, the adt of transferring or removing 
a thing from one place to another ; as we fay, die tranflation 
of a hifliop’s fee, a council, a feat of juftice, &c. 

Translation is alfo uled for the verfion of a book or 
writing out of one language into another. 

The principles of tranflation have been clearly and ac¬ 
curately laid down by Dr Campbell of Aberdeen in his inva¬ 
luable Preliminary Differtations to his excellent tranilations 
of the gofpels. The fundamental rules which lie eUablifhes 
are three: 1. That the tianflation lliould give a complete 
tranfeript of the ideas of the original, c. That the ftyle and 
manner of the original fhould be preferved in the tranflation. 
3. That the tranflation lliould have all the eafe of original 
compofition. The rules deducible from thefe general laws 
are explained and illuftrated with much judgment and tafte, 
in a late ElUy .on the principles of Tranflation, by Mr 
Tyder, iudge-advocate of Scotland. 

TRANSMARINE, fomething that comes from or be¬ 
longs to the parts beyond fea> 
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TRANSMIGRATION, the removal or tranflation oi r>m*’ 
a whole people into another country, by the power ol a con- gi-nan 

queror. Tranfpofi 

Transmigration is particularly it fed for the paffage of 
the foul out of one body into another. See M'LTev.psy- 

TRANSMUTATION, the adt of changing one lufi¬ 
nance into another. 

Nature, f.iys Sir Ifaac Newton, is delighted with trani- 
mutation : water, which is a fluid, volatile, taftelefs, fait, is, 
by heat, tranfmuted into vapour, which is a kind of air; 
and by cold into ice, which is a cold, tranfparent, brittle 
ftone, eafily diffolvable ; and this Hone is convertible again 
into water by beat, as vapour is by cold.—Earth, by heat, 
becomes fire, and, by cold, is turned into earth again: 
denfe bodies, by fermentation, are rarefied into various kinds 
of air; and that air, by fermentation alfo, and fometimes 
without it, reverts into grofs bodies. All bodies beads, 
fifhes, infedts, plants, &c. with all their various pares, grow 
and increafe o.ut of water and aqueous and faline tindfures } 
and, by putrefaction, all of them revert into water, or an 
aqueous liquor again. 

Transmutation, in alchemy, denotes the adt of chan¬ 
ging imperfedt metals into gold or filver. This is alfo called 
the grand operation; and, they fay, it is to be effedted with 
the philofopher's ftone. 

The trick of tranfmuting cinnabar into filver is thus ; 
the cinnabar, being bruifed grofsly; is ftradfied in a crucible 
with granulated filver, and the crucible placed in a great 
fire; and, after due time for calcination, taken off; then 
the matter, being poured out, is found to be cinnabar turn¬ 
ed into real filver, though the filver grains appear in the 
fame number and form as when they were put into the cru¬ 
cible; but the mifehief is, coming to handle the grains of 
filver, you find them nothing but light friable bladders, 
which will crumble to pieces between the fingers. 

The tranfmutability of water into earth feems to have 
been believed by Mr Boyle ; and Bifhop Watfon thinks that 
it has not yet been difproved. See his Chemical Effays. 

Transmutation of Acids. See Chemistry -Index. 

Transmutation of Metals. See C hemistry-/b</«c. 

TRANSOM, among builders, denotes the piece that is 
framed acrofs a double-light window. 

TRANSOMS, in a fliip, certain beams or timbers ex¬ 
tended acrofs the fternpoft of a fhip, to fortify her afterpat t, 
and give it the figure mod Ratable to the fervice for which 
fhe is calculated. 

TRANSPARENCY, in phyfics, a quality in certain 
bodies, whereby they give paffage to the rays of light; in 
contradiftin&ion to opacity, or that quality of bodies which 
renders them impervious to the rays of light. 

It has been generally fuppofed by philofophers, that tranf¬ 
parent bodies have their pores difpofed in ftraight lines, by 
which means the rays of light have an opportunity of pene¬ 
trating them in all directions; but fome experiments in 
electricity have made it apparent, that by the aCtion of this 
fluid the moft opaque bodies, fuch a fulphur, pitch, and 
Ealing-wax, may be rendered tranfparent as glafs, while yet 
we cannot fuppofe the direction of their pores to be any¬ 
way altered from what it originally was (fee Electricity, 
n° 4.) A curious inftance of an increafe of tranlparency 
we have in rubbing a piece of whhe paper over one that has 
been written upon or printed : while the white paper is at 
reft, the writing or print will perhaps fcarce appear through 
it; but when in motion, will be very, eafily legible, and 
continue fo till the motion is difeontinued. 

TRANSPOSITION, in grammar, a difturbing or diflo- 
4- A z eating 
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Tranfub- eating the words of a difeourfe, or a changing their natural it is always very compaft; fometimes it is fprinkled over 
ftantiatlon. order of conftrudtion, to pleafe the ear by rendering the with a few minute (hining particles; its fpecific gravity is 
" contexture more fmooth, eafy and harmonious. 3000. f 

TRANSUBSTANTIATION, in theology, the conver- When heated red-hot, and quenched in water, it becomes 
lion or change of the fubllance of the bread apd wine in the by degrees of a reddifh hrown colour : it melts per fe in a 
eucharift, into the body and blood of Jefus Chrift ; which ftrong heat into a compadl flag. Borax alfo diffolves it in 
the Romifti church fuppofe to be wrought by the confecra- fufion, but mineral alkali not entirely. .. 
tion of the prieft. S eeSuppER of the Lord , n° 5. According to Mr Bergman, too parts of the bafaltes 

TRANSVERSALIS, in anatomy, a name given to fe- contain 52 of filiceous earth, 15 of argil, 8 of calcareous, 2 
veral mufcles. See Anatomy, Part II. of magnefia, and 25 of iron ; and with this Mr Meyer very 

TRANSVERSE, fomething that goes acrofs another nearly agrees. - 

from corner to corner : thus bends and bars in heraldry are For a more complete account of this fpecies of ftone, fee 
tranfverfe pieces or bearings ; the diagonals of a parallelo- M. Faujas de St Fond on the Nat. H'tfi . of frapp. 
gram or a fquare are tranfverfe lines. TRAVELLERS joy. See Clematis. 

TRANSYLVANIA, a province of Europe, annexed TRAVERSE, or transverse, in general, denotes 
to Hungary, and bounded on the north by Upper.Hun- fomething that goes athwart another; that is, erodes and 
gary and Poland, on the eail by Moldavia and Walachia, cuts it obliquely. 

on_the fouth by Walachia, and on the weft by Upper and Traverse, in navigation, implies a compound courfe, or 
Lower Hungary. It is furrounded on all parts by high an affemblage of various couries, lying at different angles 
mountains, which, however, are not barren. The inhabi- with the meridian. See Navigation, p. 688. 
tants have as much corn and wine as they want themfelves ; Traverse Board, a thin circular piece of board, marked 
and there are rich mines of gold, fflver, lead, copper, quick- with all the points of the compafs, and'having eight holes 
filvcr, and alum. It has undergone various revolutions ; bored in each, and eight fmall pegs hanging from the centre 
but it now belongs to the houfe of Auftria. The inhabitants of the board. It is ufed to determine the different courfes 
are of feveral forts of religions; as Papifts, Lutherans, Cal- run by a fliip during the period of the watch, and to afeer- 
vinifts, -Socinians, Photinians, Arians, Greeks, and Maho- tain the diftance of each courfe. 

metans. It is about 162 miles in length, and 150 in TRAVESTY, a name given to an humorous tranflation 
breadth. The adminiftration of affairs is conduced by 12 of any author. The word is derived from the French tra- 
perfons; namely, three Roman Catholics, three Lutherans, vefler “ to difguife.” 

three Calvinifts, and three Socinians. The militia is com- TRAUMATIC balsam. See Pharmacy, n° 428. 

manded by the governor, whofe commiffion is the more im- TREACLE. See Theriaca.—S ome alfo give the 

poitant, as Tranfylvania is the bulwark of Chriftendom. name treacle to molaffes. See Pharmacy, n° 605. 

It is divided into feveral fmall diftridts, called palatinates Treacle Beer. See Spruce. 

and counties ; and is inhabited by three different nations, Treacle Muflard. See Clypeola. 

Saxons, Sicilians, and Hungarians. Hermanftadt is the TREASON, a general appellation made ufe of by the 

capital town. . law, to denote not only offences againft the king and go- 

TRAPEZIUM, in geometry, a plane figure contained vernment, but alfo that accumulation of guilt which arifes 

under four unequal right lines. whenever a fuperior repofes a confidence in a fubjedt or in- 

TRAPEZIUS, a mufcle. See Anatomy, Part II. ferior, between •whom and himfelf there fubfifts a natural, a 
TRAPP (Dr Jofeph), an Englifh divine of excellent civil, or even a fpiritual relation ; and the inferior fo abufes 
parts and learning, was born at Cherington in Gloucefter- that confidence, fo forgets the obligations of duty, fubjec- 
ihire, of which place his father was redlor in 1579. He tion, and allegiance, as to deftroy the life of any fuch fu- 
was the firft perfon chofen to the profefforflup of poetry perior or lord. Hence treafon is of two kinds, high and 
founded at Oxford by Dr Birkhead; and publilhed his lec- petty. 

tures under the title of Preleftiones Fosticee, in which he laid High Treafon, or Treafon Paramount (which Is equivalent 
down excellent rules for every fpecies of poetry in veryele- to the crimen lefts majejlatis of the Romans, as Glanvil de- 
gant Latin.. He fhowed afterwards, however, by his tranf- nominates it alfo in the Englifh law), is an offence commit- 
lationof Virgil, that a man may be able to diredi who can- ted againft the fecurity of the king or kingdom, whether 
not execute, and may have the critic’s judgment without by imagination, word, or deed. In order to prevent the 
the poet’s fire. In the early part of his life Dr Trapp is inconveniences which arofe in England from a multitude of 
laid to have been chaplain to the father of the famous Lord conftrudlive treafons, the ftatute 25 Edw. III. c. 2. was 
Bolingbroke ; he obtained the living of Chrift-church in made ; which defines what offences only for the future 
Newgate Street, and St Leonard’s, Fofter-lane, London ; fhould be held to be treafon ; and this ftatute comprehends 
and his very high-church principles probably obftrudled bis all kinds of high-treafon under feven diftindt branches, 
farther preferment. He publifhed feveral occafional poems, “ 1. When a man doth compafs or imagine the death of 
a tragedy called Alramule, tranflated Milton’s Paradife Loft our lord.the king, of our lady his queen, or of their eldeft 

into Latin verfe, and died in 1747. fon and heir.” Under this defeription it is held that a 

Trapp, iu mineralogy, a fpecies of filiceous earth. It queen-regnapt (fuch as Queen Elizabeth and Queen Anne) 
is deferibed by Dr Kirwan as nearly the fame with bafaltes : is within the words of the adf, being invefted with royal 
u dark grey or black ftone, generally invefted with a ferru- power, and inlitled to the allegiance of her fubjedt; but the 
ginous cruft, and cryftallized in opake, triangular, or poly- hufband of fuch a queen is not comprifed within thefe 
angular columns, is called bafaltes ; that which is amorphous, words; and therefore no treafon can be committed againft 
or breaks in large, thick, fquare pieces, is called trapp. Their him. 

conftituent principles, and relation to acids and fluxes, are Let us next fee what is a compaffmg or imagining the death 
exadtly the fame. The texture of this ftone is either coarfe, of the king, &c. Thefe are fynonymous terms : the word 
rough, and diftindl, or fine and indifcernible. It is often red- compafs fignifying the purpofe or defign of the mind or 
difn; it is always opake, and moulders by expofure to the air; will; and not, as in common fpeech, the carrying fuch de- 
fome fpecimens give fire with fteel very difficultly, though fign to effedt. And therefore an accidental ftroke, which 

may 


Travellers 

n 

Treafon; 



T R E [ 557 3 


Treaion. may mortally wound the fovereign, p^r inforiunlam, without 
any traitorous intent, is no treaion : as was the cafe of bir 
Walter Tyrrel, who, by the command of King William 
Rufus, (hooting at a hart, the arrow glanced againft a tree, 
and killed the king upon the fpot. Rut as this compaffing 
or imagination is an aft of the mind, it cannot polfibly fail 
under any judicial cognizance, unlefs it be demonftrated by 
fome open or overt aft. The ftatute exprefsly requires, 
that the accufed “ be thereof upon fuflicient proof attainted 
of fome open aft by men of his own condition.” Thus, to 
provide weapons or ammunition for the purpofe of killing 
the king, is held to be a palpable overt aft of treafon in 
imagining his death. To confpire to imprifon the king by 
force, and move towards it by affembling company, is an 
overt aft of compaffing the king’s death; for all force, ufed 
to the perfon of the king, in its confequences may tend to 
his death, and is a ftrong prefumption of fomething worfe 
intended than the prefent force, by fuch as have fo far 
thrown off their bounden duty to their fovereign : it being 
an old obfervation, that there is generally but a fhort inter¬ 
val between the p'rifons and the graves of princes. It feems 
clearly to be agreed, that by the common law and the fta¬ 
tute of Edw. III. words fpoken amount only to a high mif- 
demeanor, and no treafon. For they may be fpoken in 
heat, without any intention ; or be miftaken, perverted, or 
niilremembered by the hearers; their meaning depends al¬ 
ways on their conneftion with other words and things; 
they may fignify differently even according to the tone of 
voice with which they are delivered ; and fometimes (hence 
itfelf is more expreffive than any difcourfe. As therefore 
there can be nothing more equivocal and ambiguous than 
words, it would indeed be unreafonable to make them a- 
mount to high treafon. And accordingly, in 4 Car. I. on 
a reference to all thejudges, concerning fome very atrocious 
words fpoken by one Pyne, they certified to the king, 
“ that though the words were as wicked as might be, yet 
they were no treafon ; for unlefs it be by fome particular 
ftatute, no words will be treafon.” If the words be let 
down in writing, it argues more deliberate intention ; and 
it has been held, that writing is an overt aft of treafon ; 
for fcrilere eji agcve. But even in this cafe the bare words 
are not the treafon, but the deliberate aft of writing them. 

2. The fecond fpecies of treafon is, “ if a man do vio¬ 
late the king’s companion, or the king’s elcleft daugh¬ 
ter unmarried, or the wife of the king’s eldeft fon and 
heir.” By the king’s companion is meant his wife ; and by 
violation is underftood carnal knowledge, as well without 
force as with it: and this is high treaion in both parties if 
both be contenting ; as fome of the wives of Henry VIII. 
by fatal experience evinced. 

3. The third fpecies of treafon is, “ if a man do levy war 
againft our lord the king in his realm.” And this may be 
dene by taking arms, not only to dethrone the king, but 
under pretence to reform religion, or the laws, or to re¬ 
move evil counfellors, or other grievances whether real or 
pretended. For the law does not, neither can it, permit 
any private man, or fet of men, to interfere forcibly in 
matters of fuch high importance; efpecially as it has efta- 
bhihed a fufficient power for thefe purpofes in the high 
court of parliament: neither does the conftitution juftify 
any private or particular reiiilance for private or particular 
grievances ; though, in cafes of national eppreffion, the na¬ 
tion has very juft.ili.ibly iifen as one man, to vindicate the 
oiiginal contraft fublifting between the king and his 
people. 

4. “ It a man be adherent to the king’s enemies in his 
realm, giving to them aid and comfort in the realm or elle- 
where,” he is alio u.elated guilty of high-treafon. This 


muft likewife be proved by fome overt aft; as by giving Tra 
them intelligence, by fending them provifions, by felling ' 
them arms, by treacherouily furrendering a fortrefi, or the 
like. 

5. “ If a man counterfeit the king’s great or privy teal,” 
this is alto high-trealbn. But if a man takes wax bearing 
the impreffion of the great leal off from' one patent and fixes 
it to another, this is held to be only an abule of the feal, 
and not a counterfeiting of it : as was the cafe of a certain 
chaplain, who in fuch a manner framed a difpenfation for 
n011-refidence. But the knavfth artifice of a lawyer much 
exceeded this of the divine. One of the clerks in chancery 
glued together two pieces of parchment; on the uppermoft 
of which he wrote a patent, to which he regulaily obtained 
the great feal, the label going through both the (kirn. He 
then diffolved the cement, and taking off the written patent, 
on the blank tkin, wrote a frefh patent of a different import 
from the former, and publilhed it as true. This was held 
no counterfeiting of the great feal, but only a great mifpri- 
fion; and Sir Edward Coke mentions it with fome indig¬ 
nation that the party was living at that day. 

6. The fixth fpecies of treafon under this ftatute is, ,c if 
a man counterfeit the king’s money ; and if a man bring 
falfe money into the realm counterfeit to the money of Eng¬ 
land, knowing the money to be falfe, to merchandife and 
make payment withal.” As to the firft branch, counter¬ 
feiting the king’s money ; this is treafon, whether the falfe 
money be uttered in payment or not. Alfo if the king’s 
own minters alter the ftandard or alloy eftablifned by law, it 
is treafon. But gold and filver money only are held to be 
within this ftatute. With regard likewife to the fecond 
branch, importing foreign counterfeit money in order to ut¬ 
ter it here ; it is held that uttering it, without importing it, 
is not within the Aatute. 

7. The laft fpecies of treafon afeertained by this ftatute 
is, “ if a man flay the chancellor, treafurer, or the king’s 
jufiices of the one bench or the other, juftices in eyre, or 
juftices of allize, and all other juftices affigned to hear and 
determine, being in their places doing their offices.” Thefe 
high magiftrates, as they repvefent the king's majefty du¬ 
ring the execution of their offices, are therefore for the time 
equally regarded by the law. But this ftatute extends on¬ 
ly to the actual killing of them ; and not to wounding, or a 
bare attempt to kill them. It extends alfo only to the of¬ 
ficers therein fpecified ; and therefore the barons of the ex¬ 
chequer, as fuch, are not within the preteftion of this aft ; 
but the lord keeper or commiffioners of the great feal now 
feem to be within it, by virtue of the ftatutes 5 Eiiz. c. 18. 
and 1 W. and Ivl. c. 21. 

The new treafons, created fince the ftatute 1 I\I. c. 1. 
and net comprehended under the dcicription of ftatute 25 
Edw. III. may be compiifei under three heads. The firft 
fpecies relates to Papifts; the fecor.d to falfifying the coin 
or other royal fignatures, as falfely forging the fign manual, 
privy fignet, or privy feal, which (hall be deemed high trea¬ 
fon (1 M. flat. ii. c. 6.) The third new fpecies of high 
treafon is fuch as was created for the fecurity of the Protef- 
tant fucceffion in the heuie of Hanover. For this purpofe, 
after the aft of fettiement was made, it was enacted by fta¬ 
tute 13 and 14 W. III. c. 3. that the pretended prince of 
Wales, affuming the title of King James III. fhould be at¬ 
tainted of high treafon; and it was made lugli-treafon for 
any of the king’s fubjecls to hold correfpondence with him 
or any perfon employed by him, or to remit money for his 
ufe. And by 17 Geo. II. c. 39. it is enafted, that if any 
of the Ions of the pretender (ball land or attempt to land in 
this kingdom, or be found in the kingdom or ar.y of its do¬ 
minions, he fhull be adjudged attainted of high-u talon; and 

cor- 
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Treafon. correfponding with them or remitting money to their ufe is 
made high-treafon. By 1 Ann. ftat. 2. c. 17. the offence 
of hindering the next in fucceffion from fucceeding to the 
crown is high-treafon: and by 6 Ann. c. 7. if any perfon 
fhall malicioufly, advifedly, and dire<Sly, by writing or print¬ 
ing, maintain, that any other perfon hath any right to the 
crown of this realm, otherwife than according to the act of 
fetdement, or that the kings of this realm with the autho- 
rity of parliament are not able to make laws to bind the 
crown and its defeent; fuch perfon fhall be guilty of high- 
treafon. 

The punifliment of high treafon in general is very folemn 
and terrible. 1. That the offender be drawn to the gal¬ 
lows, and not be carried or walk ; though ufually (by con¬ 
nivance, at length ripened by humanity into law) a fledge 
or hurdle is allowed, to preferve the offender from the ex¬ 
treme torment of being dragged on the ground or pave¬ 
ment. 2. That he be hanged by the neck, and then cut 
down alive. 3. That his entrails be taken out, and burned 
while he is yet alive. 4. That his head be cut off. 5. That 
his body be divided into four parts. 6. That his head and 
(Quarters be at the king’s difpofal. 

The king may, and often doth, difeharge all the punifh- 
ment except beheading, elpecially where any of noble blood 
are attainted. For beheading being part of the judgment, 
that may be executed, though all the reft be omitted by 
the king’s command. But where beheading is no part of 
the judgment, as in murder or other felonies, it hath been 
faid that the king cannot change the judgment, although 
at therequeft of the party, from one fpecies of death to 
another. 

In the cafe of coining, which is a treafon of a different 
complexion from the reft, the punifhment is milder for male 
offenders; being only to be drawn and hanged by the neck 
till dead. But in treafons of every kind the punifhment of 
women is the fame, and different from that of men. For as 
the natural modefty of the fex forbids the expofing and 
publicly mangling their bodies, their fentence (which is to 
the full as terrible to fenfe as the other) is to be drawn to 
the gallows, and there to be burned alive. 

For the confequences of this judgment, fee Attainder, 
Forfeiture, and Corruption of Blood. 

Petty or Petit Treafon according to the ftatute 25 Ed¬ 
ward III. c. 2. may happen three ways : by a fervant kill¬ 
ing his mailer, a wife her hufband, or an ecclefiaftical per¬ 
fon ( either fecular or regular) his fuperior, to whom he 
owes faith and obedience. 'A fervant who kills his mafter 
whom he has left, upon a grudge conceived againft him du¬ 
ring his fervice, is guilty of petty -treafon : for the traiter- 
ous intention was hatched while the relation fubfifted be¬ 
tween them, and this is only an execution of that intention. 
So if a wife be divorced a menfe et ihoro, ftill the vinculum 
matrimonii fubfifts; and if fhe kills fuch divorced hufband, 
fhe is a traitrefs. And a clergyman is underftood to owe 
canonical obedience to the bilhop-wbo ordained him, to him 
«n whofe diocefe he is beneficed, and alfo to the metropolitan 
of fuch fuffragan or dioceun faifhop ; and therefore to kill 
any of thefe is petit treafon. i\s to the reft, whatever has 
been faid with refpset to wilful Murder, is alfo applicable 
to the crime of petit treafon, which is no other than murder 
in its mod odious degree ; except that the trial fhall be as 
in cafes of high treafon, before the improvements therein 
made by the ftatutes of William III. But a perfon indir¬ 
ect of petit treafon may be acquitted thereof, and . found 
T-uihy of manfiaughter or murder: and in fuch cafe it fh-ould 
gem that two witneffes ate not neceffary, as in cafes of pe¬ 
rt treafon they arc. Which crime is alfo diftingmfhed from 
murder in its puu.lliment. 


8 ] 1' R E 

1 he punifhment of petit treafon in a man, is to be drawn Treafure, 
and hangeu, and in a women to be drawn and burned : the I! 
idea of which latter puniihment feems to have been handed 
down to Ua from the laws of the ancient Druids, which con¬ 
demned a woman to be burned for murdering her hufband ; 
and it is now the uffial punifhment for all forts of treafons 
committed by thofe of die female fex. Perfons guilty of 
petit treafon were firft debarred the benefit of clergy by 
ftatute 12 Henry VII. c. 7. which has fince been extended 
to their aiders, abettors, and counfellors, by ftatutes 23 Hen¬ 
ry VIII. c. i. and 4 & 5 P. and M. c. 4. 

TREASURE, in general', denotes a ftore or ftock of 
money in reierve. 

TRSAsuRE-Trove, in law, derived from the French word 
trover., “ to find,” called in Latin thefaurus inventus, is where 
any money or coin, gold, filver, plate, or bullion, is found 
hidden in the earth or other private place, the owner there¬ 
of being unknown ; in which cafe the treafure belongs to 
the king: but if he' that hid it be known, or afterwards 
found out, the owner and not the king is intitJed to it. 

TREASURER, an officer to whom the treafure of a 
prince or corporation is committed to be kept and duly dif- 
pofedof, in payment of officers and other expences. See 
Treasury. 

Of thefe there is a great variety. His majefty of Great 
Britain, in quality of eleftqr of Brunfwick, is arch-treafurer 
of the Roman empire. In England, the principal officers 
under this denomination are, the lord high-treafurer, the 
treafurer of the houfehold, treafurer of the navy, of the 
king’s chamber, See. 

The lord high-treafurer of Great Britain, or firft commif- 
fioner of the treafury, when in commiffion, has under bis 
charge and government all the king’s revenue which is kept 
in the exchequer. He holds his place during the king’s 
pleafure; being inftituted by the delivery of awhiteftaff to 
him. He has the check of all the officers employed in col¬ 
lecting the cuftoms and royal revenues : and in his gift and 
difpolition are all the offices of the cuftoms in the" leveral 
ports of the kingdom ; efcheators in every county are no¬ 
minated by him ; he alfo makes leafes of the lands belong¬ 
ing to the crown. 

The office of Jord-treafurer is now in commiffion. The 
number of lords commiffioners is five ; one of whom is the 
firft lord, whofe annual falary was formerly L. 383, but is 
now L. 4000 ; and who, unlei's .he be a peer, is alfo chan¬ 
cellor of the exchequer, and prime minifter in the govern¬ 
ment of this country ; the other lords commiffioners have 
an annual falary of L. 1600 each. 

Treasurer of the Houfehold, is an officer, who, in the ab- 
fence of the lord-fteward, has power, with the comptroller 
and other officers of the green-cloth and the fteward of the 
Mailhalfea, to hear and determine treafons, felonies, and 
other crimes committed within the king’s palace. See 
Household. 

There is alfo a treafurer belonging to the eftabliftiment 
of her majefty’s houfehold, &c. 

Treasurer of the Navy , is an officer who receives money 
out of the exchequer, by warrant from the lord high-trea¬ 
furer, or the lords commiffioners executing that place : and 
pays all charges of the navy, by warrant from the principal 
officers of the navy. 

Treasurer of the County, he that keeps the county ftock. 

There are two of them in eachcounty, chofen 'by the ma¬ 
jor part of thejufticcsof the peace, &c. at their general 
quarter feffion ; under previous Security given for the mo rev 
entrufted with them, and the faithful execution of tb« 
trufts repofed in them. 

TREASURY, the place -.vacrcin the revenues of a prince 

are 
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'"Freatife are received, preferred, and difljurfed. In England the 
II treafury is a part of die exchequer; by ibme called the 
lower exchequer. The officers of his majefty’s treafury, or 
the lower exchequer, are the lords commiffioners, one of 
whom is chancellor, two joint fecretaries, private fecretary 
to the firlb lord, two chamberlains, an auditor, four telleis, 
a clerk of the pells, ulhers of the receipt, a tally-cutter, 
&c. See each officer under his proper article, Chancellor, 
Teller, Tally, &c. 

Lords of the Freasurt. In lieu of one fingle diredor 
and adminiftrator of his majelty’s revenues under the title of 
lord high treasurer , it is at prefent thought proper to put that 
office in commiffion, i. e. to appoint feveral [ierfons to dis¬ 
charge it with equ'al authority, under the title of lords com - 
'miff oners of the treafury. 

TREATISE, a let difeourfe in writing on any fub- 
jeft. 

TREATY, a covenant between two or more nations; 
or the feveral articles or conditions Itipulated and agreed 
upon between fovereign powers. 

TREBLE, in mufic, the highefl: or mod acute of the 
four parts infyfliphony, or that which is heard the cleared: 
and thrilled in a concert. 

TREBUCHET, TrEbucket, Fribuch (Ferbkhetum), 
a tumbrel,or cucking ftool. Alfo a great engine to cad 
(tones to batter walls. 

TREE, a large vegetable riling with one woody Item to 
a confiderable height. 

Trees may be divided into two claffes, timber and fruit- 
trees : the fird including all thofe trees which are ufed in 
machinery, fhip building, &c. or, in general, for purpofes 
of utility ; and the fecond comprehending thofetrees valued 
only, or chiefly, for their fruit. It is not neceffary to form 
‘ a third clafs to include trees ufed for fuel, as timber is ufed 
. for this purpofe 'where it is abundant; and where it is not 
abundant the branches of the timber trees, or fuch of them 
as are dwarfifh, unhealthy, or too fmall for mechanical 
purpofes, are ufed' as fuel. 

The anatomy atid phyfiology of trees have already been 
given under the generic name Plant and Sap. For an 
account of their natural hidory, fee Natural History, 
fed. iii. 

Certain trees, it is well known, are natives of particular 
didrids; but many of them have been tranfplanted from 
their native foii, and flow flourith luxuriantly in didant 
countries, fo that it becorties a matter of very confiderable 
difficulty to afcertain their original .foil. The following 
rules are given for this purpole by the Honourable Daines 
Barrington. 

i. They mud grow in large maffes, and cover confiderable 
trads of ground, the woods not ending abruptly by a 
change to other trees, except the fituation and drata become 
totally different. 2. They mud grow kindly in copfes, and 
(hoot from the dool, fo as to continue for ever, if not very 
carefully grubbed up. 3. The feed mud ripen kindly ; natuije 
never plants, but where a fucceffion in the greated profu- 
fion will continue. Ladly, trees that give names to many 
places are probably indigenous. 

The growth of trees is a curious and intereding fubjed ; 
yet few experiments have been made to determine what the 
additions are which a tree receives annually in different pe¬ 
riods of its age. The only obfervations which we have feen 
on this fubjed worth repeating were made by the ingenious 
Mr Barker, to whom thePhilofophical Tranfadions are much 
ifldobced for papers containing an accurate regider of the 
weather, which he has kept for many years. He has drawn 
up a table to point out the growth of three kinds of trees, 
oaks, alhes, and elms; which may be feen in the Philofo- 


phical Tranfadions for 1788. We (hall give his conclu- Tree, 
lions. ' v— 

“ I find (fays he) the growth of oak and alb to be nearly 
the fame. I have fome of both forts planted at the fame 
time, and in the fame hedges, of which the oaks are the 
larged ; buit there is no certain rule as to that. The com¬ 
mon growth of an oak or an alh is about an inch in girth 
in a year ; fome thriving ones will grow an inch and a half; 
the unthriving ones not fo much. Great trees grow-more 
timber in a year than fmall ones; for if the annual growth 
be an inch, a coat of one-fixth of an inch is laid on all 
round, and the timber added to the body every year is its 
length multiplied into the thicknefs of the coat and into 
the girth, and therefore the thicker the tree is, the more 
timber is added.” 

We will prefent our readers with a table, (bowing the 
growth of ij kinds of trees for two years. The trees grew 
at Cavenham in Suffolk. 


July 1785. July 1786, July 1787. 


1 Oak 

F. 

0 

In. 

104 


F. In. 
0 ii| 


F. 

1 

In. 

©4 

2 Larch 

1 

©4 

— 

I 

3 

_ 

1 

4 - 

3 Scotch fir 

1 

34 

— 

I 

Si 

— 

1 

74 

4 Spruce fir 

0 

54 

— 

O 

6 i 

— 

0 

74 

5 Spanifh chefnut 

0 

74 

r— 

O 

74 

— 

0 

8 

6 Elm 

2 

74 

+- 

2 

9 

— 

2 

IX 

7 Pinafter - 

2 

34 

-— 

2 

44 

-— 

2 

74 

8 Larch 

1 

Si 

— 

I 

6 

— 

1 

7 

9 Weymouth pine 

0 

5 

— 

O 

6 

— 

0 

74 

10 Acacia 

1 

24 

— 

I 

54 

— 

1 

64 

11 Beech 

0 

64 

— 

O 

64 

— 

0 

74 

12 Plane'occidental 

0 

64 

— 

O 

74 

_ 

0 

8| 

13 Lombardy poplar 

1 

8 

— 

2 

0 

— 

2 

34 

14 Black poplar 

X 

24 

— 

I 

44 

— 

1 ■ 

54 

15 Willow 

2 

94 

— 

3 

2 

.— 

3 

3 

16 Silver fir - 

0 

74 

— 

0 

84 

— 

0 

94 

17 Lime - 

1 

84 

— 

1 

104 

— 

2 

0 


See Husbandry, n° 165, where the growth of 11 kinds 
of trees in 21 years is given. 

Trees fometimes attain a very great fize : this mud de¬ 
pend in a great meafure on the riehnefs of foil, but no lefs 
on the degree of heat. Indeed heat is fo effential to the 
growth of trees, that as we go from the place within the 
polar circles where vegetation begins, and advance to the 
equator, we find the trees increafe in fize. Greenland, 
Iceland, and other places in the fame latitude yield no trees 
at all; and the Ihrubs which they produce are dwarfiffi ; 
whereas in warm climates, they often grow to an immenfe 
fiee. Mr Marlham faw fpruce and filver-firs in the dock¬ 
yard in Venice above 40 yards long, and one of 39 yards 
was 18 inches diameter at the fmall end. He was informed 
that they came from Switzerland. 

The largeft tree in Europe, mentioned by travellers, is 
the chefnut tree on mount Etna, already deferibed under 
the article, Etna, n° 18. It is a certain fad: that trees 
acquire a very great fize in volcanic countries. Befide the 
.multitude of fine groves in the neighbourhood of Albano in 
Italy, there are many detacned oaks 20 feet in circum¬ 
ference, and maDy elms of the fame fize, efpecially in the 
romantic way to Eaftello, called the Galleria. In travel- 
ling by the fide of the lake of Bolfena, tae road leads us 
through an immenfe number of oaks, fpread upon beautiful 
hills. Where the lava has been fufficiently flattened, they 
are clean and ftraight, and of a confiderable fize ; but where 
the lava has not been converted into a foil proper for ftrong 
vegetation, they are round-headed, and of lefs bignefs; how¬ 
ever, taken all together, they make a magnificent appear¬ 
ance $ 
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Tree. ance; and the fpot itfelf ought to be ranked among the fine 
parts of Italy. The fame may be obferved of the fmall 
lake of Vico, encompaffed with gentle rifings, that are all 
clothed with foreft-trees. 

Some yews have been found in Britain 60 feet round. 
Palms in Jamaica attain the height of 200 feet; and fome 
of the pines in Norfolk Ifland are 280 feet high. 

Of all the different kinds known in Europe, oak is bed 
for building ; and even when it lies expofed to air and wa¬ 
ter, there is none equal to it. Fir-timber is the next in de¬ 
gree of goodnefs for building, efpecially in England, where 
they build upon leafes. It differs from oak in tjiis, that it 
requires not much feafoning, and therefore no great dock is 
required before hand. Fir is ufed for flooring, wainfcotting, 
and the ornamental parts of building within doors. Elm is 
the next in ufe, efpecially in England and France: it is very 
tough and pliable, and therefore eafily worked : it does not 
readily fplit; and it bears driving of bolts and nails better 
than any other wood; for which reafon it is chiefly ufed 
by wheel-Wrights and coach-makers, for fhafts, naves, &c. 
Beech is alfo ufed for many purpofes : it is very tough and 
white when young, and of great drength ; but liable to 
warp very much when expofed to the weather, and to be 
worm-eaten when ufed within doors; its greated ufe is for 
planks, beddeads, chairs, and other houfehold goods. Afh 
is likewife a very ufeful wood, but very fcarce in mod parts 
of Europe ; it ferves in buildings, and for any other ufe, 
whenfcreened from the weather; handfpikes and oars are 
chiefly made of it. Wild chefnut timber is by many edeemed 
to be as good as oak, and feems to have been much ufed in 
old buildings ; but whether thefe trees are more fcarce at 
prefent than formerly, or have been found not to anfwer fo 
well as was imagined, it is certain that this timber is now 
but little ufed. Walnut tree is excellent for the joiner’s 
ufe, it being of a more curious brown colour than beech, 
and not fo fubjedt to the worms. The poplar, abele, and 
afpen trees, which are very little different from each other, 
are much ufed indead of fir ; they look well, and are tougher 
and harder. See Quercxjs, Oak, Pinus, Ulmus, Pla- 
tanus, Populus, &c. 

The goodnefs of timber not only depends on the foil and 
fituation in which it ftands, but likewife on the feafon 
wherein it is felled. In this people difagree very much ; 
fome are for having it felled as foon as its fruit is ripe, 
ethers in the fpring, and many in the autumn. But as the 
fap and moiflure of the timber is certainly the caufe that it 
periflies much fooner than it otherwife w'ould do, it feems 
evident, that timber fltould be felled when there is the lead 
fap in it, viz. from the time that the leaves begin to fall till 
the trees begin to bud. This work ufually commences 
about the end of April in England, becaufe the bark then 
rifes mod freely ; for where a quantity of timber is to be 
felled, the ftatute requires it to be* done then, for the ad¬ 
vantage of tanning. The ancients chiefly regarded the age 
of the moon in felling their timber; their rule was to fell 
it in the wane, or four days after the new moon, or fome- 
times in the lad quarter. Pliny advifes it to be in the very 
indant of the chinge ; which happening to be in the lad day 
of the winter foldice, the timber, fays he, will be incorrupt¬ 
ible 

Timber fhould likewife be cut when of a proper age ; for 
when it is either too young or too old, it will not be fo dura¬ 
ble as when cut at a proper age. It is faid that oak ihould 
not be cut under 60 years old, nor above 200. Timber, how¬ 
ever, fhould be cut in its primes when almofl fully grown, 
and before it begins to decay; and this will be fooner or 
. later, according to the drynefs and moiflnefs of the foil 
where the timber grows, as alfo according to the biguefs of 


the trees; for there are no fixed rules in felling of timber, 
experience and judgment mud diredt here as in mod other 
cafes. ! ■" 

Great attention is neceffary in the feafoning of timber. 
Some advife the planks of timber to be laid for a few days 
in fome pool or running dream, in order to extradt the fap, 
and afterwards to dry them in the fun or air. By this 
means, it is faid, they will be prevented from either chop¬ 
ping, calling, or cleaving ; but againd fhrinking there is no 
remedy. Some again are for burying them in the earth, 
others in a heat; and fome for fcorching and feafoning them 
in fire, efpecially piles, pods, &c. which are to ffand in 
water or earth. The Venetians fird found out the method 
.of feafoning by fire ; which is done after this manner : They 
put the piece to be feafoned into a drong and violent flame ; 
in this they continually turn it round by means of an engine’, 
and take it out when it is every where covered with a black 
coaly cruA; the internal part of the wood is thereby fo 
hardened, that neither earth nor water can damage it for a 
long time afterwards. • 

Dr Plott fays, it is found by long experience, that the 
trunk or body of the trees, when barked in the fpring, and 
left handing naked all the fummer expofed to the fun and 
wind, are fo dried and hardened, that the fappy part in a 
manner becomes as firm and durable as the heart itfelf. 
This is confirmed by M. Buffon, who, in 1738, prefented 
to the royal academy of fciences at Paris, a memoir, intitled, 
“ An eafy method ofincreafing the folidity, drength, and 
duration of timber for which purpofe he obferves, “ no¬ 
thing more is neceffary than to drip the tree entirely of its 
bark, during the feafon of the rifing of the fap, aiid to 
leave it to dry completely before it be cut down,” 

By many experiments, particularly defcribed in that effay, 
it appears, that the tree fhould not be felled till the third 
year after it has been dripped of the bark ; that it is then 
perfedtly dry, and the fap become almod as drong as the 
red of the timber, and dronger than the heart of any other 
oak tree which has riot been fo dripped ; and the whole of 
the timber dronger, heavier, and harder; from which he 
thinks it fair to conclude, that it is alfo more durable. “ It 
would no longer (he adds) be neceffary, if this method were 
pradtifed, to cut off the fap; the whole of the tree might 
be ufed as timber ; one of 40 years growth would -ferve all 
the purpofes for which one of 60 years is now required ; 
and this pradtice would have the double advantage of in¬ 
creasing the quantity, as well as tile llrength and folidity, 
of the timber.” 

The navy board, in anfwer to the inquiries of the com- 
miflioners of the land revenue, in May 1789, informed them, 
that they had then danding fome trees dripped of their 
bark two years before, in order to try the experiment of 
building one half of a floop of war with that timber, and 
the other half with timber felled and dripped in the com¬ 
mon way. This very judicious mode of making the expe¬ 
riment, if it be properly executed, will undoubtedly go far 
to afcertain the effedts of this pradtice. We are forry that 
we are not able to inform our readers what was the refulte 
of the experiment. . 

Alter the planks of timber have been well feafoned and 
fixed in their places, care is to be taken to defend or pre- 
ferve them ; to which the fmearing them with linfeed oil, 
tar, or the like oleaginous matter, contributes much. The 
ancients, particularly Hefiod and Virgil, advife the fmokd- 
drying of all indruments made of wood, by hanging them 
up in the chimneys where wood fires are ufed. The Dutch 
preferve their gates, portcullices, drawbridges, Sluices, &c. 
by coating them over with a mixture of pitch and tar, 
whereon they drew fmall pieces of cockle and other {hells, 

* •’ beaten 



TRE [ 561 ] TRE 


Tree, beaten almoft to powder, and mixed with fea-fand, which 
incrufts and arms them wonderfully againft all affaults of 
wind and weather. When timber is felled before the fap 
is perfectly at reft, it is very fubjeCt to worms ; but to 
prevent and cure this, Mr Evelyn recommends the following 
remedy as the mod approved : Put common fulphur into 
a cucurbit, with as much aquafortis as will cover it three 
fingets deep; diftil it to drynefs, which is performed by 
two or three rectifications. Lay the fulphur that remains 
at bottom, being of a blackifh or fand-red colour, on a 
marble, or put it in a glafs, and it will diffolve into an oil; 
with this oil anoint the timber which is infected with worms. 
This, he fays, will not only prevent worms, but preferve 
all kinds of woods, and many other things, as ropes, nets, 
and icafts, from putrefaction, either in water, air, or fnow. 

An experiment to determine the comparative durability 
of different kinds of timber, when expofed to the weather, 
was made by a nobleman in Norfolk ; of which an account 
Annals of is given by Sir Thomas Beevor. This nobleman, in the 
Agricul- year 1774, ordered three polls, forming two fides of a qua- 
ture, vol. vi. drangle, to be fixed in the earth on a rifing ground in his 
p- 256- park. Into thefe pofts were mortifed planks, an inch and 
an half thick, cut out of trees from 30 1045 years growth. 
Thefe, after (landing 10 years, were examined, and found 
in the following flate and condition : 

The cedar was perfectly found ; larch, the heart found, 
but the fap quite decayed ; fpruce fir, found; filver fir, in 
decay ; Scotch fir, much decayed ; pinlafter, quite rotten ; 
chefnut, perfectly found; abele, found; beech, found ; wal¬ 
nut, in decay ; fycamore, much decayed ; birch, quite rot¬ 
ten. Sir Thomas Beevor juftly remarks, that the trees 
ought to have been of the fame age ; and Mr Arthur Young 
adds, they ought to have been cut out of the fame plan¬ 
tation. 

The immenfe quantity of timber confumed of late years 
in {hip-building and other purpofes has diminifhed in a 
very great degree the quantity produced in this country. 
On this account, many gentlemen who wiflr well to their 
country, alarmed with the fear of a fcarcity, have ftrongly 
recommended it to government to pay fome attention to the 
cultivation and prefervation of timber. 

We find, on the bell authority, that of Mr Irving in- 
fpeCtor general of imports and exports, that the Hupping of 
England in 1760 amounted to 6,107 ' n number, the ton¬ 
nage being 433,922 ; and the ihipping in Scotland amount¬ 
ed to 976 in number, the tonnage being 52,818. In 1788 
the whole (hipping of Britain and Ireland and their colonies 
amounted to 13,800, being 1,359,752 tons burden, and em¬ 
ploying 107,925 men. The tonnage of the royal navy in 
Eleventh the fame year was 413,667. We are informed alfo, on what 

Report. w'e confider as the belt authority (the report of the commif- 

fioners of the land revenue), that the quantity of oak tim¬ 
ber, of Englilh growth, delivered into the dockyards from 
1760 to 1788 was no lefs than 768,6;6 loads, and that 
the quantity ufed in the merchants yards in the fame time 
was 516,630 loads ; in all 1,285,306 loads. The foreign 
oak ufed in the fame period was only 137,766 loads. So 
that, after deducting the quantity remaining in the dock¬ 
yards in 176c and 1788, and the foreign oak, there will 
remain about 1,054,284 loads of Enghfh oak, confumed 
in 28 years, which is at an average 37,653 loads per an- 
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uum, befides from 8,300 to 10,000 loads expended annually 
by the Eaft India company within the fame period (a). ^ 

The price of wood has rifen in proportion to the de¬ 
mand and to its diminution. At the conqueft, woods were 
valued, not by the quantity of timber which they contain¬ 
ed, but the number of l'wine which the acorns could flip- 
port. In 1608, oak in the forefts was fold at 10s. per load, 
and fire-wood for 2 s .per load. In 1663 or ] 66y> ’ n nav y 
contracts from L.2 to 2I. 15s; 6d. per load was given. In 
1756 it rofe to 4I. 5s. per load, and 3s. in addition, becanfe 
no tops are received. Plank four inch fold in 1769 f° r L -7 
a load, three inch L.6 ; which prices were the fame in 1792. 

So great an expenditure of valuable timber within fo fliort 
a period, gives reafon to fear that the forefts of this country 
will foon be entirely difmantled, unlefs fomethiug is done to 
raife frefh fupplies. The building of a 70 gun fhip, it is 
faid, would take 40 acres of timber. This calculation is 
indeed fo exceffive, that it is fcarcely credible. This, how¬ 
ever, is no exaggeration. According to the prevailing opi¬ 
nion of experienced furveyors, it will require a good foil 
and good management to produce 40 trees on an acre, 
which, in a hundred years, may, at an average, be computed 
at two loads each. Reckoning, therefore, two loads at 
81 . 16s. one acre will be worth L.350, and confequently 
40 acres will only be worth L. 14,200. Now a 70 gun fhip 
is generally fuppofed to coft L.70,000 ; and as fhips do not 
lalt a great many years, the navy continually requires new 
(hips, fo that the forefts muft be dripped in a century or 
two, unlefs young trees are planted to fupply their place. 

Many plans have been propofedfor recruiting the forefts. 
Premiums have been held forth to individuals; and it has 
been propofed that the crown-lands fhould be fet apart for 
the fpecial purpofe of raifing timber. With refpeCt to in¬ 
dividuals, as they muft generally be difpofed to fow or plant 
their lands with thofe vegetables which will bed reward 
their labours, it is not to be expected that they will fet 
apart their fields for planting trees unlefs they have a great¬ 
er return from them than other crops. But bad muft that 
land be which will not yield much more than L.350 pro¬ 
duce in too years. But though it be evident that good land 
will produce crops much more lucrative to the proprietor 
than timber, yet Hill there are lands or pieces of land which 
might be applied with very great advantage to the produc¬ 
tion of wood. Uneven ground, or the fides of fields where 
corn cannot be cultivated, might very properly be fet apart 
for this purpofe; barren lands, or fuch as cannot be culti¬ 
vated without great labour and expence, might alfo be 
planted. Hedge-rows and clumps of trees, and little woods 
fcattered up and down, would ftielter and defend the fields 
from deftruCtive winds, would beautify the face of the coun¬ 
try, render the climate warmer, improve barren lands, and 
furnifh wood for the arts and manufactures. 

But to cultivate foreft timber has alfo been thought of 
fuch national importance, that it has been deemed worthy 
of the attention of government. It has been propofed to 
appropriate fuch part of the crown-lands as are fit for the 
purpofe folely for producing timber for the navy. This 
appears a very proper fcheme in (peculation ; but it has been 
objected, that for government to attempt the farming of 
forefts would be really to eftablifh groups of officers to 
pocket falaries for doing what, it is well known, will never 
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(a) A writer in the Bath Tranfa&ions fays, that the aggregate of oaks felled in England and Wales for 30 years pad 
hath amounted to 320,000 leads a year ; and affirms that he has documents in his pofleffion founded on indifputable faCts. 
The dol'dence between this accoum, and that which we have given in the text from the report of the commiffioners we 
leave to be reconciled by thofe who have proper opportunities. We give the fads merely on the authority of others'. 
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*?ree» be done at all. But to this objection we reply, that fuch 
an agreement might be made with the infpe&ors of forefts, 
as to make it their own intereft to cultivate trees with as 
much care as poffible. Their falary might be fixed very 
low, and raifed in proportion to the number of trees which 
they could furnifh of fuch a fize in a certain number of 
years. After all, we mult acknowledge, that we mud de¬ 
pend greatly on Ruffia, Sweden, Norway, and America, for 
fupplying us with timber; and while thefe countries take 
our manufa&ures in exchange, we have no reafon to com¬ 
plain. Still, however, we ought furely not to negledl the 
cultivation of what is of fo much importance to our exiftence 
as a nation, for it may often be impoffible in time of war to 
obtain timber from foreign countries. 

In the beginning of this article vve mentioned the gene¬ 
ral divifion of trees into timber or foreft-trees and fruit 
trees. We have already faid all that our limits will permit 
frefpefting the former; we will now, therefore, fay fome- 
thing of the latter. Our obfervations fhall be confined to the 
methods of preferving fruit trees in blofiom from the effects 
of froft, and from other difeafes to which they are liable. 
European The chevalier de Bienenberg of Prague, we are told, has 
Magazine, difeovered a method of effectually preferving trees in blof- 
March fom from the fatal efFeCts of thofe frofts which fometimes 
I 79 r - in the fpring deftroy the moft promifing hopes of a plenti¬ 
ful crop ot fruit. His method is extremely fimple. He 
furrounds the trunk of the tree in bloffom with a wifp of 
ftraw or hemp. The end of this he finks, by means of a 
flone tied to it, in a vefiel of fpring water, at a little di- 
ftance from the tree. One vefiel will conveniently ferve 
two trees; or the cord may be lengthened fo as to furround 
feveral, before its end is plunged into the water. It is 
uecefiary that the veffel be placed in an open fituation, and 
by no means {haded by the branches of the neighbouring 
trees, that the frolt may produce all its effect on the water, 
by means of the cord communicating with it,—This pre¬ 
caution is particularly neceifary for thofe trees the flowers 
cf which appear nearly at the fame time as the leaves; 
which trees are peculiarly expofed to the ravages of the 
froft. The proofs of Its efficacy, which he had an opportu¬ 
nity of obferving in the fpring of 1787, were remarkably 
linking. Seven apricot efpaliers in his garden began to 
blofifom in the month of March. Fearing that they would 
Puffer from the late frofts, he furrounded them with cords 
as above directed. In effeCt, pretty {harp frofts took place 
fix or eight night9 : the apricot-trees in the neighbouring 
gardens were all frozen, and none of them produced any 
fruit, whilft each of the chevalier’s produced fruit in abun¬ 
dance, which came to the greateft perfection. 

The following is the method propofed by Mr William 
Forfyth for curing injuries and defects in trees ; for which 
a reward was given to him by his majefty, on condition 
that he fhould make it public. It is equally applicable to 
iorefi as to fruit trees (b). 

Take one bufhel of freih cow-dung, half a bufhel of lime 
rubbifh of old buildings (that from the ceilingsof rooms is pre¬ 
ferable) ; half a bufhel of wood-afhes; and a fixteenth part of 
a bufhel of pit or river fand. The three laft articles are to be 
lifted fine before they are mixed ; then work them well to¬ 
gether with a fpade, and afterwards with a wooden beater, un¬ 


til the fluff is very fmooth, like fine plafter ufed for the ceil¬ 
ings of rooms. The compofition being thus made, care II 
mull be taken to prepare the tree properly for its appiica- 
tion by cutting away all the dead, decayed, and injured 
parts, till you come to the frefh found wood, leaving the fur- 
face of the wood very fmooth, and rounding off the edges 
of the bark with a draw-knife, or other inllrument, per¬ 
fectly fmooth, which mull be particularly attended to. 

Then lay on the plafter about one eighth of an inch thick 
all over the part where the wood or bark has been fo cut 
away, finilhing off the edges as thin as poffible. Then take 
a quantity of dry powder of wood-afhes, mixed with a fixth 
part of the fame quantity of the afhes of burnt bones; put 
it into a tin box, with holes in the top, and fhake the 
powder on the fill-face of the plafter, till the whole is cover¬ 
ed over with it, letting it remain for half an hour to abforb 
the moifture ; then apply more powder, rubbing it on 
gently with the hand, and repeating the application of the 
powder, till the whole plafter becomes a dry fmooth fur- 
face. 

All trees cut down near the ground fhould have the fur- 
face made quite fmooth, rounding it off in a fmall degree, 
as before mentioned ; and the dry powder directed to be 
ufed afterwards fhould have an equal quantity of powder of 
alabafter mixed with it, in order the better to refill the 
dripping of trees and heavy rains. If any of the compo¬ 
fition be left for a future occafion, it fhould be kept in a 
tub or other veffel, and urine of any kind poured on it, fo 
as to cover the furface ; otherwife the atmofphere will great¬ 
ly hurt the efficacy of the application. Where lime-rubbifli 
of old buildings cannot be eafily got, take powdered chalky 
or common lime, after having been flaked a month at leafl. 

As the growth of the tree will gradually affeCt the plafter, 
by raifing up its edges next the bark, care fhould be taken, 
where that happens, to rub it over with the finger when oc¬ 
cafion may require (which is bed done when moiftened by 
rain), that the plafter may be kept whole, to prevent the 
air and wet from penetrating into the wound. 

By this procefs, fome old worn-out pear trees, that bore 
only a few fmall, hard fruit, of a kernelly texture, were Forfyth’* 
made to produce pears of the bed quality and fineft flavour 
the fecond fummer after the operation; and in four or five 01 - 

years they bore fuch plenteous crops, as a young healthy Trees, 
tree would not have produced in four times that period. 

By this procefs, too, fome large ancient elms, in a moft 
decayed flate, having all their upper parts broken, and a 
fmall portion only of the bark remaining, fhot out Items 
from their tops, above thirty feet in height, in fix or feven 
years from the firft application of the compofition. 

Thus may valuable fruits be renovated ; and foreft trees, 
which are ufeful or ornamental from their particular fitua¬ 
tion, be preferved in a fiourilhing date. But what is far 
more interefting, a perfeCl cure has been made, and found 
timber produced, in oak trees, which had received very con- 
fiderable damage from blows, bruifes, cutting of deep let¬ 
ters, the rubbing off the bark by the ends of rollers, or 
wheels of carts, or from the breaking of branches by ftorms 

TREFOIL, in botany. See Trifolium. 

TREMELLA, in botany; a genus of plants belonging 
to the clafs of cryptogamia, and natural order of alga. It 

is 


(b) A pafte for covering the wounds of trees, and the place where grafts are inferted, was difeovered long ago. It is 
recommended in a Treatife on Fruit Trees, publifhed by Thomas Hitt in 1755; a third edition of which, with additions 
was publifhed in 1768. It confifts of a mixture of clay and cows-dung diluted with water. This pafte he diredls to be 
laid on the wound with a brufh ; it adheres firmly, he fays, without cracking till the wound heals. We are informed by 3 
gentleman, to whofe opinion and experience we pay great refpedt, that this pafte anfwers every purpofe which Mr Forfyth’s. 
can ferve. 
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Tremtllius is a gelatinous membranous fubftance ; tbe parts of the True- Handing rule of the Romifli church. E. Long. u. 5. N. 

il tification fcarcely vifible. There are 11 fpecies ; of which Lat. 46. 10. 

^. Treot ^ £ ye are indigenous ; the noftoc, lichenoides, verrucofa, hemi- Trent, one of the larged rivers in England, which lifes 
(pherica, and purpurea. in the Moorland of StafFordfhire, and runs fouth-weft by 

1. The nofloc, or jelly rain tremella, is found in pallures Newcaftle-under-Line ; and afterwards dividing the county 
and by the (ides of gravel-walks in gardens after rains; not in two parts, runs to Burton, then to Nottingham and 
uncommon in fpring, fummer, and autumn. It is a mem- Newark; and fo continuing its courfe due north to Gaini- 
branaceous, pellucid, and gelatinous fubftance, without any borough on the confines of Lincolnftiire, it joins feveral u- 
viftble root; of a yellowifh dull green colour ; affuming vers, and falls into the Humber. 

various forms, either round, angular, plated, or folded to- Trent (council of), in ecclefiaftical hiftory, denotes the 
gether irregularly, like the inteftines, or a pocket-handker- council affembled by Paul III. in 1545, and continued by 
chief, an inch or two or more in diameter: foft to the 25 feflions till the year 1563, under Julius III. and Pius IV. 
touch when moift; but thin, membranaceous, and brittle, in order to corredl, illuftrate, and fix with perfpicuity, the 

when dry ; and of a black fufeous colour_The ancient dodtrine of the church, to reftore the vigour of its difeipline, 

alchemifts called this vegetable the flowers ofl heaven, and and to reform the lives ot its minifters. The decrees of 
imagined that from it they would procure the univerfal this council, together with the creed of pope Pius IV. con- 

raenllruum : but all their relearches ended in difeovering tain a fummary of the dodtrines of the Roman Catholics, 

that by diftillation it yielded fome phlegm, volatile fait, and Thefe decrees were fubferibed by 255 clergy, confifting of 4 

empyreumatic oil. It has been extolled in wounds, ulcers, legates, 2 other cardinals, 3 patriarchs, 25 archbifliops, 168 
&c. but no regard is ever paid to it by judicious pradti- bifhops, befides inferior clergy. Of thefe 150 came from Ita- 
tioners. Dr Darwin fays, he has been well informed that ly ; of courfe the council was entirely under the influence of 
this tremella is a mucilage voided by herons after they have the pope. For a more particular account of the council of 
eaten frogs ! ! 2. The lichenoides, or tranfparent tremella, is Trent, fee Mojheimhs Church Hjjlory , the Modem Univerfal 
erect, plane, margin curled, lacinulated, and brown. It Hiftory , Vol. XXIII. and Father Paul’s Hiftory of the Ceun- 
grows on heaths and in woods, &c. 3. Verrucofa, or warty cil ofl Trent. 

tremella, is tubercular, folid, wrinkled, roundilh, and re- TRENTON. See New Jersey. 

fembling a bladder; it is of a blackifh yellow. It grows on TREPANNING. See Surgery, n° 186. 

ftones in rivulets. 4. Hemifpherka , or fea tremella, isfeattered TRES tabernas (anc. geog.), a place in Latium, lying 
among confervse, fuci, &c. 5. Purpurea, or purple tremella, on the Via Appia, on the left or fouth lide of the river 
is globular, feflile, folitary, and fmooth. It grows on ditch- Aftura, to the north of the Paludes Pomptin®. Its ruins 
banks about London. are now feen near Cifterna, a village in the Campagna di 

TREMELLIUS (Emanuel), a Jew by birth, was Roma, 21 miles from Rome, whence the Chriftians wens 
bora at Ferrara in the year 1510. He was fo carefully out to meet St Paul. 

educated as to become a great matter of the Hebrew TRESPASS, in law, fignifies any tranfgreflion of the 
tongue : he was converted to Chriftianity by the celebrated law, under treafon, felony, or mifprifion of either : but it is 
Peter Martyr. After travelling to Germany and England, commonly ufed for any wrong or damage that is done by 
be was made profeffor of Hebrew, firft at Heidelberg, and one private perfon to another, or to the king in his foreft. 
then at Sedan, where he died in 1580. Pie tranflated the TRESSLE-trees, in ftiip-building, two ftrong bars of 
Plebrew Bible and Syriac Teftament into Latin ; in the timber fixed horizontally on the opposite fides of the lower 
former he was affifted by Junius, who afterwards corrected maft-head, to fupport the frame of the top and the weight 
the fecond edition in 1587. This work was received by of the top-mafl. 

the Proteftant churches with great approbation. TRESSURE, in heraldry, a diminutive of an orle, 

TREMOR, an involuntary (baking, chiefly of the hands ufually held to be half the breadth thereof, 
and head, (ometimes of the feet, and fometimes of the tongue TRET, in commerce, an allowance made for the vvafte 
and heart —Tremors arifing from a too free ufc of fpirituous or the dirt that may be mixed with any commodity ; which 
liquors require the fame treatment as palfies. is commonly four pounds in every 104 pounds weight. 

TRENCHES, in fortification, are ditches cut by the TREVERI, or Treviri (anc. geog.), an ancient and 
befiegers, that they may approach the more fecurely to a powerful people both in horfe and foot, according to 
the place attacked ; whence they are alio called lines of ap- Csefar ; extending far and wide between the Meufe and the 
proach. Rhine. Their chief town was called Treverts. Now Triers 

TRENT (bifliopric of), a province of Germany, in the or Treves. 
circle of Auftria, near the frontiers of Italy, is bounded on TREVES, or Triers (in Latin Trevere, Trevers, Trevi - 
the north by Tirol; on the eaft, by the Feltrino and Bui- ris, or Augufla Trevirorum), the capital of a German arch- 
lunefe ; on the fouth, by Vicentino, the Veronefe, Brefciano, bi(hopric of the fame name, (lands 60 miles weft of Mentz, 
and the lake de Garda ; and on the weft, by the Brefciano 52 fouth of Cologne, and 82 north of Strafburg. This 
and the lake de Garda. The foil is faid to be pretty fruit- city vies with mod in Europe for antiquity, having been a 
ful, and to abound in wine and oil. large and noted town before Auguftus fettled a colony in 

Trent, a city of Germany, and capital of the bifliopric it. It was free and imperial till the year 1560, when it was 
of that name, is a very ancient place, and (lands in a fertile furprifed and fubjedted by its archbiflbop James III. It 
and pleafant plain, in the- midli of the high mountains of (lands on the Mofelle, over which it has a fair (lone bridge, 
the Alps. The river Adige wafties its walls, and creeping The cathedral is a large building ; and near it (lands the 
for fome time among the hills, runs fwiftly into Italy. Trent elector's palace, which not long ago was rebuilt. Here 
lias three conliderable churcbe:,the principal of which is the are three collegiate and five parifh churches, three colleges 
cathedral : this is a very regular piece of architecture. The of Jefuits, thirteen monafteries and nunneries, anuniverhty 
church of St Maria Major is all of red and white marble; founded in 1472, a houfe of the Teutonic order, and ano- 
and is remarkable for being the place where the famous tlier of that of Malta, with fome remains of the ancient Ro- 
■council of Trent was held, whofe deciftons are now the man theatre. Roman coins and medals are often found in 
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rri . al _ l ^ e ru ‘ ns t ^ e city- the cathedral they pretend to bench: and Archbiffiop Potter, and in fhort all modern 
have our Saviour's coat and St Peter’s ftaff, to which they writers upon the Greek or Roman orators, or authors in ge- 
afcribe miracles. The private houfes here are mean ; and neral, exprefs t hx.*?ai and judices by fuch terms as convey the 
the city is neither well fortified nor inhabited. E. Long, idea of prefidents in courts of jujlice. The propriety of this is 
6. 41. N. Lat. 49. 45. doubted of, and hath given occafion for this inquiry; in 

TRIAL, in law, the examination of a caufe according which is drown, from the bell Greek and Roman authori- 
to the laws of the land befoie a proper judge; or it is the ties, that neither the of the Greeks, or the judices of 

manner and order obferved in the hearing and determining the Romans, ever dignified prefidents in courts of judicature , or 
of caufes. judges of the bench ; but, on the contrary, they were diftkt- 

Trials are either civil or criminal. guilhed from each other, and the difference of their duty 

I. Civil Trials. The fpecies of trials in civil cafes are and function was carefully and clearly pointed out by the 
feven : By record; by infpeSion, or examination ; by certifi- orators in their pleadings, who were the bell authorities in 
cate ; by naitnejfes ; by wager of battel; by wager of lavs; thofe cafes, where the queftion related to forms of law, and 
and bj jury. The firft fix are only had in certain fpecial methods of proceedingin judicial affairs andcriminal procefs. 
or eccentrical cafes, where the trial by jury would not be The prefidents of the courts in criminal trials at Athens 
fo proper or effectual: (See them explained under their were the nine archons, or chief magillrates, of which whoever 
refpe&ive titles). The nature of the laft, that principal prefided was called xyi/xcy J'watupiis, or prefxdent of the court, 
criterion of truth in the law of England, fhall be explained Thefe nine prefided in different caufes peculiar to each ju- 
in this article. rifdidion. The archon, properly fo called, had belonging 

As trial by jury is elteemed one of the mod important to his department all pupillary and heritable cafes; the 
privileges which members of fociety can enjoy, and the bul- 1SaeiMos or rex facrorum , the chief prieft, all cafes where 
watk of the Britilh conflitution, every man of reflection religion was concerned ; the polemarchus, or general, the 
mull be ftimulated by the defire of inquiring into its origin affairs of the army and all military matters ; and the fix,, 

and hiflory, as well as to be acquainted with the forms and the fmothetas, the other ordinary fuits. 

advantages by which it is accompanied. We will therefore Wherever then the «vJ>es J'lx.acai, or judicial men, are 
begin with tracing it to its origin. Its inllitution has been addreffed by the Greek orators in their fpeeches, they are 
aferibed to our Saxon anceflors by Sir William Blackftone. not to be underftood to be the prefiding magillrates, but 
Black- “ Some authors (fays that illuftrious lawyer) have endea- another clafs of men, who were to inquire into the ftate 

Bone’s voured to trace the original of juries up as high as the Bri- of the caufe before them, by witneffes and other methods of 

Commen- tons themfelves, the firft inhabitants of our ifland; but cer- coming at truth ; and after inquiry made and witnelfes 
taries, vol. ta - n ; t t hat they were in ufe among the earliell Saxon heard, to report their opinion and verdict to the prefident, 

' • 54 ^* colonies, their inllitution being aferibed by bilhop Nicholfon who was to declare it. 

to Woden himfelf, their great legiflator and captain. Hence The feveral Heps and circumflances attending this judicial 
it is, that wc may find traces of juries in the laws of all proceeding arefo fimilar to the forms obferved by our jury, 
thofe nations which adopted the feodal fyllem, as in Ger- that the learned reader, for fuch I mud fuppofe him, can- 
many, France, and Italy ; who had all of them a tribunal not doubt but that the nature, intent, and proceedings of 
compofed of twelve good men and true, bom homines , ufual- the J'lKaovfim among the Greeks were the fame with the Eng- 
ly the vaffals or tenants of the lord, being the equals or peers liih jury; namely, for the protection of the lower people 
of the parties litigant; and, as the lord’s vaffals judged each from the power and oppreffion of the great, by adminillering 
other in the lord’s courts, fo the king’s valfals, or the lords equal law and jullice to all ranks ; and therefore when the 
themfelves, judgedeach other in the king’s court. InEngland Greek orators directed their fpeeches to the 

we find aCtual mention of them fo early as the laws of king as we fee in Demotlhenes, iEfchines, and Lyfias, we are to 

Ethelred,and that not as a new invention. Stiernhookafcribes underhand it in the fame fenfe as when our lawyers at the 
the invention of the jury, which in the Teutonic language bar fay, Gentlemen of the jury. 

is denominated nembda, to Regner king of. Sweden and So iikewife among the Romans, the judices, in their plead- 
Denmark, who was contemporary with our king Egbert, ings at the bar, never fignified judges of the bench, or pre- 
Jufl as we are apt to impute the invention of this, and fome fidents of the court, but a body or order of men, whofe 
other pieces of juridical polity, to the fuperior genius of office in the courts of judicature was diftinCt from that of 
Alfred the Great; to whom, on account of his having done the prsetor or judex quejlionfs, which anfwered to our judge 
much, it is ufual to attribute everything: and as the tradi-. of tne bench, and was the fame with the archon, or 
tion of ancient Greece placed to the account of their own J'ly-aonins, of the Greek: whereas the duty of the judices 
Hercules whatever atchievement was performed fuperior to confided in being impannelled, as we call it, challenged, and 
the ordinary prowefs of mankind. Whereas the truth feems, fworn to try uprightly the cafe before them; and when 
to be, that this tribunal was univerfally edabliffied among all they had agreed upon their opinion or verdiCt, to deliver it 
the northern nations, and fo interwoven in their very con- to the prelident who was to pronounce it. This kind of 
ditution, that the earlied accounts of the one give us alfo judicial procefs was firft introduced into the Athenian poli- 
fome traces of the other.” ty by Solon, and thence copied into the Roman republic, as 

This opinion has been controverted with much learning probable means of procuring juft judgment, and protecting 
and ingenuity by Dr Pettingal in his Enquiry into the Ufe the lower people from the oppreffion or arbitrary decifions 
and Practice of Juries among the Greeks and Romans, who of their fuperiors. 

deduces the origin of juries from thefe ancient nations. When the Romans were fettled in Britain as a province. 

He begins with determining the meaning of the word they carried with them their jura and injlituta, their laws 
i in the Greek, and judices in the Roman, writers. “The and cuftoms, which was a practice effential to all colonies ; 
common acceptation of thefe words (fayshe), and the idea hence the Britons, and other countries of Germany and 
generally annexed to them, is that of prefidents of courts, or, Gaul, learned from them the Roman laws and cuftoms ; and 
as we call them, judges ; as fuch they are underftood by upon the irruption of the northern nations into the fouthem 
commentators, and rendered by critics. Dr Middleton, in kingdoms of Europe, the laws aad inftitutions of the Ro- 
his life cf Cicero, exprefsiy calls the judices, judges of the mans remained, when the power that introduced them was 

with- 
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Trial* withdrawn :'and Montefquieu tells us,' that under the firft 
race of kings in France, about the fifth century, the Ro¬ 
mans that remained, and the Burgundians their new matters, 
lived together under the fame Roman laws and police, and 
particularly the fame forms of judicature. How reafonable 
then is it to conclude, that in the Roman courts of judica¬ 
ture continued among the Burgundians, the form of a jury 
remained in the fame ftate it was uled at Rome. It is cer¬ 
tain, Montefquieu, fpeaking of thofe times, mentions the 
paires or hommes de fief, homagers or peers, which in the 
fame chapter he calls juges,judges or jurymen: fo that we hence 
fee how at that time the hommes de fief, or “ men of the fief,” 
were called/;^r/,and thofe peers werejurymen. Thefe 
were the fame as are called in the laws of the confeffor pers 
de la tenure, the “ peers of the tenure, or homagers,” out 
of whom the jury of peers were chofen, to try a matter in dis¬ 
pute between the lord and his tenant, or any other point of 
controverfy in the manor. So likewife in all other parts of 
Europe, where the Roman colonies had been, the Goths 
fucceeding them, continued to make ufe of the fame laws 
and inftitutions, which they found to be eftablifhed there by 
the firft conquerors. This is a much more natural way of 
accounting for the origin of a jury in Europe, than having 
recourfe to the fabulous ftory of Woden and his favage Scy¬ 
thian companions, as the firft; introducers'of fo humane and 
beneficent an inftitution.” 

Trials by jury in civil caufes are of two kinds; extraor¬ 
dinary and ordinary. 

x. The firft fpecies of extraordinary trial by jury is that 
of the grand affize, which was inftituted by king Henry II. 
in parliament, by way of alternative offered to the choice of 
the tenant or defendant in a writ of right, inftead of the 
barbarous and unchriftian cuftom of duelling. For this 
purpofe a writ de magna afftfa elegenda is directed to the 
lheriff, to return four knights, who are to elect and choofe 
12 others to- be joined with them ; and thefe all together 
form the grand affize, or great jury, which is to try the 
matter of right, and mutt now confift of 16 jurors. Ano¬ 
ther fpecies of extraordinary juries is the jury to try ah at¬ 
taint ; which is a procefs commenced aga-.ntt a former jury 
for bringing a falfe verdift. See the article Attaint. 

2. With regard to the ordinary trial by jury in civil 
cafes, the moil clear and perfpicuous way of treating it will 
be by following the order and courfe of the proceedings 
themfelves. 

Black- When therefore an iffue is joined by thefe words, “ And 

Hone’s this the faid A prays may be inquired of by die country 
Commen- or, “ And of this he puts himfelf upon the country, and the 
taries. faid B does the likethe court awards a writ of venire 
facias upon tlie roll or record, commanding the lheriff 
‘‘ that he caufe to come here, on fuch a day, twelve free 
and lawful men, liberes et legates homines, of the body of his 
county, by whom the truth of the matter may be better 
known, and who are neither of kin to the .aforefaid A nor 
the aforefaid B, to recognize the truth of the iffue between 
the faid parties.” And fuch writ is accordingly iffued to 
the lheriff. It is made returnable on the laft return of the 
fame term wherein iffue is joined, ws. hilary or trinity terms; 
which, from the making up of the iffues therein, are ufual- 
ly called ijfuable terms. And he returns the names of the 
jurors in a panel (a little pane or oblong piece of parch¬ 
ment) annexed to the writ. This jury is not fummoned, 
and therefore not appearing at the day mutt unavoidably 
make default. For which reafon a compulfive procefs is 
now awarded againft the jurors, called in the common pleas 
a writ of habeas corpora juratorum, and in the King’s Bench 
difiringas, commanding the lheriff to have their bodies, or 
to dittrain them by their lands and goods, that they may 


appear upon the day appointed. The entry therefore on Trial, 
the roll of record is, “ That the jury is refpited, through v— '^'~ ULJ 
deleft of the jurors, till the firft day of the next term, then 
to appear at Weftminfter; unlefs before that time, viz. on 
Wednefday the fourth of March, the juftices of our lord 
the king appointed to take affizes in that county fhall have 
come to Oxford, that is, to the place affigned for holding 
the affizes. Therefore the lheriff is commanded to have 
their bodies at Weftminfter on the faid firft day of next 
term, or before the faid juftices of aflize, if before that time 
they come to Oxford, viz. on the fourth of March afore¬ 
faid.” And as the judges are fure to come and open the 
circuit-commiflions on the day mentioned in the writ, the 
lheriff returns and fummons this jury to appear at the affizes; 
and there the trial is had before the juftices of affize and 
nifi prius: among whom (as hath been faid*) are ufually * See tlie 
two of the judges of the courts at Weftminfter, the whole 
kingdom being divided into fix circuits for this purpofe. 

And thus we may obferve, that the trial of common iffues, 
at nifi prius, was in its original only a collateral incident to 
the original bufinefs of the juftices of affize; though now, 
by the various revolutions of praftice, it is become their 
principal civil employment; hardly any thing remaining in 
ufe of the real affizes but the name. 

If the lheriff be not an indifferent perfon,. as if he be a 
party in the fuit, or be related by either blood or affinity to 
either of the parties, he is not then trufted to return the 
jury ; but the venire fhall be direfted to the coroners, who 
in this, as in many other inftances, are the fubftitutes of the 
lheriff to execute procefs when he is deemed an improper 
perfon. If any exception lies to the coroners, the venire: 
lha.ll be direfted to two clerks of the court, or two perfons 
of the county named by the court, and fworn. And thefe 
two, who are called elifors, or e’eftors, fhall indifferently 
name the jury, and their return is final; no challenge being 
allowed to their array. 

Let us now paufe a while, and obferve (with Sir Mat¬ 
thew Hale *), in thefe firft preparatory ftages of the trial, *Hift.C.L, 
how admirably this conttitution is adapted and framed for c ’ la> 
the invefligation of truth beyond any other method of trial 
in the world. .For, firft, the perfon returning the jurors is 
a man of feme fortune and confequence; that fo he may be 
not only thelefs tempted to commit wilful errors, but like¬ 
wife be refponhble for the faults of either himfelf or his of¬ 
ficers ; and he is alfo bound by the obligation of an oath 
faithfully to execute his duty. Next, as to the time of 
their return: the panel is returned to the court upon the 
original venire, and the jurors are to be fummoned and 
brought in many weeks afterwards to the trial, whereby the 
parties may have notice of the jurors, and of their fufficien- 
cy or infufficiency, charafters, connections, and relations, 
that fo they may be challenged upon juft caufe; while,, at 
the fame time, by means of the compulfory procefs (of di¬ 
firingas, or habeas corpora) the caufe is not like to be retard¬ 
ed through defeft of jurors. Thirdly, as to the place of 
their appearance : which in caufes of weight and confe¬ 
quence is at the bar of the court; but in ordinary cafes at 
the affizes, held in the county vyhere the caufe of aftion 
arifes, and the witnefles and jurors live: a provision moft ex¬ 
cellently calculated for the laving of expence to the parties. 

For though the preparation of the caufes in point of plead-, 
ing is traniafted at Weftminfter, whereby the order and 
uniformity of proceeding is preferved throughout the king¬ 
dom, and multiplicity ot forms is prevented ; yet this is no 
great charge or trouble, one attorney being able to tranfaft 
the buftnefs of 40 clients. But the troublefome and moft 
expenftve attendance is that of jurors and witneffes at the 
trial; which therefore is brought home to them, in the 

county 
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Tri; ' 1 ' county where nioft of them inhabit. Fourthly, the perfons 
beloie whom they are to appear, and before whom the trial 
is to be held, are the judges of the fuperior court, if it be a 
trial at bar; or the judges of affize, delegated from the courts 
at Weftminfter by the king, if the trial be held in the coun¬ 
try : perfons whole learning and dignity fecure their jurif- 
di&ion from contempt, and the novelty and very parade of 
whofe appearance have no fmall influence upon the multi¬ 
tude. The very point of their being Grangers in the coun¬ 
ty is of infinite fervice, in preventing thofe factions and 
parties which would intrude in every caufe of moment, were 
it tried only before perfons refident on the fpot, as juflices 
of the peace, and the like. And the better to remove all fuf- 
picion of partiality, it was wifely provided by the ftatutes 
4 Edw. III. c. 2. 8 Ric. II. c. 2. and 33 Hen. VIII. c. 24. 
that no judge of affize (hould hold pleas in any county where¬ 
in he was born or inhabits. And as this conftitution pre¬ 
vents party and faltion from intermingling in the trial of 
right, fo it keeps both the rule and the adminiftration of 
the laws uniform. Thefe juflices, though thus varied and 
fhifted at every affizes, are all fworn to the fame laws, have 
had the fame education, have purfued the fame (ludies, con- 
verfe and confult together, communicate their decifions and 
refolutions, and'pvefide j n thofe courts which are mutually 
connelted, and their judgments blended together, as they 
are interchangeably courts of appeal or advice to each other. 
And hence their adminiftration of juftice, and conduit of 
trials, are confonant and uniform ; whereby that confufion 
and contrariety are avoided, which would naturally arife 
from a variety of uncommunicating judges, or from any 
provincial eftablilhment. Tut let us now return to the af¬ 
fixes. 

When the general day of trial is fixed, the plaintiff or his 
attorney muft bring down the record to the affizes, apd en¬ 
ter it with the proper officer, in order to its being .called on 
in courfe. 

Thefe fteps being taken, and the caufe called on in court, 
the record is then handed to the judge, to perufe and ob- 
ierve the pleadings, and what iffues the parties are to main¬ 
tain and prove, while the jury is called and fworn. To this 
end the fheriff returns his compulfive procefs, the writ of 
habeas corpora*, or diflringas, with the panel of jurors annex¬ 
ed, to the judge’s officer in court. 

The jurors contained in the panel are either fpecial or 
common juror;. Special juries were originally introduced 
iu trials at bar, when the caufes were of too great nicety for 
the difeuffion of ordinary freeholders ; or where the fheriff 
was fuipelted of partiality, though not upon fuch appa¬ 
rent caufe as to warrant an exception to him. He is in 
fuch cafes, upon motion in court, and a rule granted there¬ 
upon, to attend the prothonotarv or other proper officer 
with bis freeholder’s book ; and the officer is to take indif¬ 
ferently 4S of the principal freeholders, in the prefence of 
the attorneys on both fides: who a,re each of them to ftrike 
off 1 2, and the remaining 24 are returned upon the panel. 
By the ftatute 3 Geo. II. c. 25. either party is entitled 
upon motion to have a fpecial jury flruck upon the trial of 
any iffue, as well at the affizes as at bar, he paying the 
extraordinary expcnce, unlefs the judge will certify (in pur- 
fuance of the ftatute 24 Geo. II. c. 18.) that the caufe re¬ 
quired fuch fpecial jury. 

A common jury is one returned by the fheriff according 
to the directions of the ftatute 3 Geo. II. c. 25. which ap¬ 
points, that the User iff or officer fhall not return a feparate 
panel for every feparate Oauie, as formerly ; but one and the 
lame panel for every caufe to be tried at the fame affizes, 
containing not lefs than 48, nor more than 72, jurors : and 
that their names being written on tickets, fhall be put into 


a box of glafs ; and when each caufe is called 12 of thefe Trial, 

perfons, whofe names fhall firft be drawn out ol the box, v * 
fhall be fworn upon the jury, unlefs abfent, challenged, or 
excufed ; or unlefs a previous view of the mefluages, lands, 
or place in queftion, fhall have been thought neceffary by 
the court; in which cafe, fix or more of the jurors return¬ 
ed, to be agreed on by the parties, or named by a judge 
or other proper officer of the court, fhall be appointed by 
fpecial writ of habeas corpora or diftringas, to have the mat¬ 
ters in queftion fhown to them by two perfons named in 
the writ; and then fuch of the jury as have had the view, or 
fo many of them as appear, fhall be fworn on the in- 
quefl: previous to any other jurors. Thefe alls are well cal¬ 
culated to reftrain any fufpicion of partiality in the fheriff, 
or any tampering with the jurors when returned. 

As the jurors appear when called, they fhall be fworn, 
unlefs challenged by either party. See the article Chal¬ 
lenge. 

If by means of challenges or other caufe, a fufficient num¬ 
ber of unexceptionable jurors doth not appear at the trial, 
either party may pray a tales. 

A tales is a fupply of fuch men as are fummoned upon 
the firft panel, in order to make up the deficiency. For this 
purpofe a writ of decern tales, odto tales, and the like, was 
wont to be iffued to the fheriff at common law, and muft be 
ft ill done at a trial at bar, if the jurors make default. 

But at the affizes, or nifi prius, by virtue of the ftatute 35 
Hen. VIII. c. 6. and other fubfequent ftatutes, the judge 
is empowered at the prayer of either party to award a tales 
de circumjiantibus of perfons prefent in court, to be joined 
to the other jurors to try the caufe; who are liable, how¬ 
ever, to the fame challenges as the principal jurors. This 
is ufually done till the legal number of 12 be completed ; 
in which patriarchal and apoftolical number Sir Edward 
Coke hath difeovered abundance of myftery. 

When a fufficient number of perfons impanelled, or tales¬ 
men appear, they are then feparately fworn, well and truly 
to try the iffue between the parties, and a true verdilt to 
give according to the evidence; and hence they are deno¬ 
minated “ the jury,” jurat a, and “ jurors,” fc.juratores. 

The jury are now ready to hear the merits; and to fix 
their attention the clofer to the falls which they are impa¬ 
nelled and fworn to try, the pleadings are opened to them 
by counfel on that fide which holds the affirmative of the 
queftion in iffue. For the iffue is faid to lie, and proof is 
always firft required upon that fide which affirms the matter 
in queftion: in which our law agrees with the civil, ei in - 
c-umbit probatio qui dicit, non qui negat; cum per rerum naiu- 
ram faElum negantis probatio nulla Jit. The opening counfel 
briefly informs them what has been tranfalled in the court 
above ; the parties, the nature of the aftion, the declaration, 
the plea, replication, and other proceedings; and laftly, 
upon what point the iffue is joined, which is there fent 
down to be determined. Inftead of which, formerly the 
whole record and procefs of the pleadings were read to them 
in Englilh by the court, and the matter of iffue clearly ex¬ 
plained to their capacities. The nature of the cafe, and 
the evidence intended to be produced, are next laid before 
them by counfel alfo on the fame fide ; and when their evi¬ 
dence is gone through, the advocate on the other fide opens 
the adverie cafe, and fupports it by evidence ; and then 
the party which began is heard by way of reply. See 
Pleadings. 

Evidence in the trial by jury is of two kinds; either that 
which is given in proof, or that which the jury may receive 
by their own private knowledge. The former, or proofs, 

(to which in common fpeech the name of evidence is ufually 
confined) are either written or parol; that is, by word of 

mouth. 
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mouth. Written proofs, or evidence, are, 1. Records; and 
2. Ancient deeds cf 30 years Handing, which prove them- 
felves ; but, 3. Modern deeds; and, 4. Other wiitings, 
niuft be attefted and verified by parol evidence of witnefles. 
With regard to parol evidence or witneffes ; it muff full be 
remembered, that there is a proceis to bring them in by 
writ of fubpoena ad tejlificandum ; whicii commands them, lay¬ 
ing afide all pretences and excufes, to appear at the trial on 
pain of 100 1, to be forfeited to the king ; to which the fta- 
tute 5 Eliz. c. 9. has added a penalty of iol. to the party 
aggrieved, and damages equivalent to the lofs fuftained by 
want of his evidence. But no witnefs, unlefs his reafon- 
able expences be tendered hint, is bound to appear at 
all ; nor, if he appears, is he bound to give evidence till fuch 
charges are actually paid him ; except he refides within the 
bills of mortality, and is fummcned to give evidence within 
the fame. This compulfory procefs, to bring in unwilling 
witnefles, and the additional terrors of an attachment in cafe 
of difobedience, aie of excellent ufe in the thorough invefti- 
gation of truth ; and, upon the fame principle, in the Athe¬ 
nian courts, the witneffes who were fummoned to attend the 
trial had their choice of three things : either to fwear to the 
truth of the fadl in quellion, to deny or abjure it, or elfe to 
pay a fine of 1000 drachmas. 

All witnefles, of whatever religion or country, that have 
the ufe of their reafon, are to be received and examined, 
except fuch as are infamous, or fuch as are interefled in the 
event of the caufe. All others are competent witneffes; 
though the jury from other circumftances will j udge of their 
credibility. Infamous perfons are fuch as may be challen¬ 
ged as jurors, propter deliSum : and therefore never lhall be 
admitted to give evidence to inform that jury, with whom 
they were too fcandalous to affociate. Iriterefted witnefles 
may be examined upon a voir dire, if fufpecled to be fecretly 
concerned in the event; or their intereft may be proved in 
court. Which lall is the only method of iupporting an 
objection to the former clafs ; for no tnan is to be examined 
to prove his own infamy. And no counfel, attorney, or 
other perfon, intruded with the fecrets of the caufc by the 
party himfelf, lhall be compelled, or perhaps allowed, to 
give evidence of furli converfation or matters of privacy as 
came to his knowledge by virtue of fuch trufl and confi¬ 
dence : but he may be examined as to mere matters of faff, 
as the execution of a deed or the like, which might have 
come to his knowledge without being intruded in the 
caufe. 

One witnefs (if credible) is fufficient evidence to a jury 
of any fingle fadl: though undoubtedly the concurrence of 
two or more corroborates the proof. Yet our law condders 
that there are many tranfadlions to which only one perfon 
is privy ; and therefore does not always demand the tefti- 
mony of two. Pofitive proof is always required, where, 
from the nature of the cafe, it appears it might poffibly have 
been had. But, next to pofitive proof, circumdantial evi¬ 
dence, or the dcdtrine of prefumptions, mud take place : for 
when the fait itfelf cannot be demondratively evinced, that 
which comes neared to the proof of the fadt is the proof of 
fuch circumdances which either neceflarily or ufually attend 
fuch fadls ; and thefe are called prefumptions, which are only 
to be relied upon till the contrary lie adlaally proved. 

The oath adminidered to the witnefs is not only that 
what he depoles lhall be true, but that he (hall alfo depofe 
the whole truth ; fo that he is not to conceal at.y part of 
what he knows, whether interrogated particularly to that 
point or not. A.nd all this evidence is to be given in open 
court, in the prefence of the parties, their attorneys, the 
counfel, and all bydanders; and before the judge and jury ; 
each party having liberty to except to its competency, 


which exceptions are publicly dated, and by the judge are 
openly and publicly allowed or difallowed, in the face of the 
country : which mud curb any fecret bias or partiality that 
might arife in his own bread. 

When the evidence is gone through on both Tides, the 
judge, in the prefence of the parties, the counfel, and all 
others, dims up the whole to the jury ; omitting all fuperflu- 
ouscircumdances, oblerving wherein the main quedion and 
principal iffue lies, dating what evidence has been given to 
fupport it, with fuch remarks as lie thinks neceffary lor their 
diredlion, and giving them his opinion in matters of law ari- 
fing upen that evidence. 

The jury, after the proofs are dimmed up, unlefs the cafe 
be very clear, withdraw from the bar to condder of their 
verdidl ; and in order to avoid intemperance and caufelefs 
delay, are to be kept without meat, drink, fire, or candle, 
unlefs by permillion of the judge, till they are unanimouf- 
ly agreed. A method of accelerating unanimity not wholly 
unknown in other conditutions of Europe, and in matters 
of greater concern. For by the golden bull of the em¬ 
pire, if after tire congrefs is opened, the eledlors delay the 
eledlion of a king of the Romans for 30 days, they lhall be 
fed only with bread and water till the lame is accomplifned. 
But if our juries eat or drink at all, or have any eatables 
about them, without confent of the court and before ver¬ 
dict, it is fineable ; and if they do fo at his charge for whom 
they afterwards find, it will let afide the verdidl. Alfo, if 
they fpeak with either of the parties or their agents after 
they are gone from the bar, or if they receive any frefii evi¬ 
dence in private, or if, to prevent difputes, they caff lots for 
whom they {hall find, any of thefe circumftances will en¬ 
tirely vitiate the verdidl. And it has been held, that if the 
jurors do not agree in their verdidl before the judges are 
about to leave the town, though they are not to be threat¬ 
ened or imprifoned, the judges are not bound to wait for 
them, but may carry them round the circuit from town to 
town in a cart. This neceffity of a total unanimity feems 
to be peculiar to our own conftitution ; or at leaft, in the 
nembda or jury of the ancient Goths, there was required 
(even in criminal cafes) only the confent of the major part; 
and in cafe of an equality, the defendant was held to be ac¬ 
quitted. 

When they are all unanimoufly agreed, the jury return 
back to the bar ; and before they deliver their verdidl, the 
plaintiff is bound to appear in court, by himfelf, attorney, 
or counfel, in order to anfwer the amercement to which by 
the old law he is liable, in cafe he fails in his fuit, as a pu- 
nilhment for his falfe claim. To be amerced, or a mercie, 
is to be at the king’s mercy with regard to the fine to be 
impofed ; in miferkordia domini regis pro falfo clamorc fuo. 
The amercement is riifufed, but the form Hill continues ; and 
if the plaintiff does not appear, no verdidl can be given ; but 
the plaintiff is faid to be nonfuit, non fequitur clamoresn J'uum. 
Therefore it is ufual for a plaintiff, when he or his counfel 
perceives that he has not given evidence fufficient to 
maintain his iffue, to be voluntarily nonfuited, or with¬ 
draw himfelf: whereupon the crier is ordered to call the 
plaintiff, and it neither he, nor any body for him, appears, 
lie is nonfuited, the jurors are difcharged, the adlion is at an 
end, and the defendant lhall recover his cofts. The reafon 
of this pradtice is that a nonfuit is more eligible for the 
plaintiff than a verdidl againft him : for after a nonfuit, 
which is only a default, he may commence the fame fuit 
again for the fame caufe of adlion ; but after a verdidl had, 
and judgment confequent thereupon, he is for ever barred 
from attacking the defendant upon the fame ground of com¬ 
plaint. But in cafe the plaintiff appears, the jury by their 
foreman deliver in their verdict. ’ ' 4 


A 
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Tri al A verdidt, vere di 8 um, is either privy or public. A pri- 
vy verdidt is when the judge hath left or adjourned the 
' court : and the jury, being agreed, in order to be delivered 
from their confinement, obtain leave to give their verdidl pri¬ 
vily to the judge out of court: which privy verdict is of no 
force, unlefs afterwards affirmed by a public verdidt given 
openly in court ; wherein the jury may, if they pleafe, vary 
from their privy verdidt. So that the privy verdidt is indeed 
a mere nullity ; and yet it is a dangerous pradtice, allowing 
time for the parties to tamper with the jury, and therefore 
very feldom indulged. But the only effedtualand legal ver¬ 
didt is the public verdidt : in which they openly declare to 
have found the iffiie for the plaintiff, or for the defendant ; 
and if for the plaintiff, they affefs the damages alfo fuftained 
by the plaintiff, in confequence of the injury upon which the 
adtion is brought. 

When the jury have delivered in their verdidt, and it is 
recorded in court, they are then dilcharged ; and fo ends 
the trial by jury : a trial which ever has been, and it is ho¬ 
ped ever will be, looked upon as the glory of the Engliih 
law. It is certainly the molt tran'fcendant privilege which 
any fubjedt can enjoy or with for, that he cannot be affedted 
either in his property, his liberty, or his perfon, but by the 
unanimous confent of 12 of his neighbours and equals. A 
coniiitution that we may venture to affirm has, under provi¬ 
dence, fecured the juft liberties of this nation for a long fuc 

f Montef- ceffion of ages, 

quieu, Spir. who concludes, that becaufe Rome, Sparta, and Carthage, 

L. xi. 6. have loft their liberties, therefore thofe of England in time 
muft periffi, lhould have recolledted, that Rome, Sparta,and 
Carthage at, the time when their liberties were loft, were 
ftrangers to the trial by jury. 

Great as this eulogium may feem, it is no more than this 
admirable, coniiitution, when traced to its principles, will be 
found in fober reafon to deferve. 

The impartial adminiftration of juftice, which fecures both 
our perfons and our properties, is the great end of civil fo- 
ciety. But if that be entirely entrufted to the magiftracy, 
a feledt body of men, and thofe generally feledted by the 
prince or fuch as enjoy the higheft offices in the ftate, their 
decifions, „ in fpite of their own natural integrity, will have 
frequently an involuntary bias towards thofe of their own 
yank and dignity : it is not to be expedted from human na¬ 
ture, that the few fhould be always attentive to the interefts 
and good of the many. On the other hand, if the power 
of judicature were placed at random in the hands of the 
multitude, their decifion would be wild and capricious, and 
a new rule of adtion would be every-day eftabliffied in our 
courts. It is wifely therefore ordered, that the principles 
and axioms of law, which are general propofitions flowing 
from abftradted reafqn, and not accommodated to times or 
to men, lhould be depofited in the breafts 0/ the judges, to 
be occafionally applied to fuch fadts as come properly afcer- 
tainedbefore them. For here partiality can have little fcope ; 
the law is well known, and is the fame for all ranks and de¬ 
grees : it follows as a regular conclufton from the premiffes 
cf fadt pre-eftablilhed. But in fettling and adjufting a que- 
ftion of fadt, when intruded to any Angle magiftrate, parti¬ 
ality and injuftice have an ample field to range in, either by 
boldly alferting that to be proved which is not fo, or more 
artfully by fuppreffing fome circumftances, ftretching and 
warping others, and diftinguilhing away the remainder. 
Here therefore a competent number of fenfible and upright 
jurymen, chofen by lot from among thofe of the middle 
rank, will be found the beft inveftigators of truth, and the 
fureft guardians of public juftice. For the moft powerful 
individual in the ftate will be cautious of committing any 
flagrant invalien of another's right, when he knows that the 
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faff of his oppreffion muft be examined and decided by 12 
indifferent men not appointed till the hour of trial ; and 
that when once thefadt is afeertained, the law muft of courfe 
redrefs it. This therefore preferves in the hands of the 
people that {hare which they ought to have in the admini¬ 
ftration of public juftice, and prevents the encroachments of 
the more powerful and wealthy citizens., 

Criminal Trims. The regular and ordinary method of pro¬ 
ceeding in the courts of criminal jurifdidtionmay bediftributed 
under 12 general heads, following each other in a progreffive 
order : viz. 1. Arreft; 2. Commitment and bail; 3; Profecu- 
tion; 4. Procefs; 5. Arraignment, and its incidents; 6. Plea, 
and iffiie ; 7. Trial, and convidtion ; 8. Clergy ; 9. Judg¬ 
ment, and its confequences} 10. Reverfal of judgment ; x 1. 
Reprieve, or pardon; 12. Execution. See Arrest, Com¬ 
mitment, Presentment, Indictment, Information, 
Appeal, Process upon an Indictment , Arraignment, and 
Plea ; in which articles all the forms which precede the 
trial are deferibed, and are here enumerated in the proper 
order. 

The feveral methods of trial and convidlion of offenders, 
?ftablifhed by thelaws of England, were formerly more nu¬ 
merous than at prefent, through the fuperftition of our Sa¬ 
xon anceftors ; who, like other northern nations, were ex¬ 
tremely addidted to divination ; a charadter which Tacitus 
obferves of the ancient Germans. They therefore invented 
And therefore a celebrated French writer J, 'a confiderable number of methods of purgation or trial, to 

preferve innocence from the danger of falfe witneffes, and 
in confequence of a notion that God would always interpofe 
miraeuloufly to vindicate the guiltlefs ; as, 1. By Ordeal ; 
2. By Corsned; 3. By, Battel. See thefe articles. 

4. A fourth method is that by the peers of Great Britain, 
in the Court of Parliament ; or the Court of the Lord 
High Steward, when a peer is capitally indidted ; for in 
cafe of an appeal, a peer lhall be tried by jury. This differs 
little from the trial per patriam, or by jury ;-except that the 
peers need not all.agree in their verdidt; and except alfo, 
that no fpecial verdidl can be given in the trial of a peer ; 
becaufe the lords of parliament, or the lord high fteward (if 
the trial be had in his court), are judges fufficiently compe¬ 
tent of the law that may arife from the fadt; but the greater 
number, confifting of 12 at the leaft, will conclude, and bind 
the minority. 

The trial by jury, or the-country, per patriam , is alfo that 
trial by the peerg of every Briton, which, as the great bul¬ 
wark of his liberties, is fecured to him by the great charter s 
nullus liter homo capitatur, vel imprifonetur, aut exulet, aut alt- 
quo alio modo deflruatur, nifi per legale judicium parium fuorum, 
vel per legem terra. 

When therefore a prifoner on his Arraignment has 
pleaded not guilty, and for his trial hath put himfelf upon 
the country, which country the jury are, the. fheriff of the 
county muft return a panel of jurors, liberos et legates homines, 
de viceneto ; that is, freeholders without juft exception, and 
of the vifne or neighbourhood ; which is interpreted to be, 
of the county where the fadt is committed. If the pro¬ 
ceedings are before the court of king’s bench, there is time 
allowed between the arraignment and the trial, for a jury to 
be impanelled by writ of venire facias to the llieriff, as in ci¬ 
vil caufes ; and the trial in cafe of a mifdemeanor is had at 
nifi prius, unlefs it be of fuch confequence as to merit a trial 
at. bar ; which is always invariably had when the prifoner is 
tried for any capital offence. But, before commiffioners 
of oyer and terminer and gaol delivery, the fheriff, by virtue 
of a general precept directed to him beforehand, returns to 
the court a panel of 48 jurors to try all felons that may 
be called upon their trial at that fe (Eon ; and therefore it is 
there ufual to try all felons immediately or foon after their- 
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arraignment. But it is not cuftomary, nor agreeable to the 
general courfe of proceedings, unlefs by content of parties, 
to try perfons indidled of fmaller mifdemeanors at the fame 
court in which they have pleaded not guilty, or traverfed 
the indidlment. But they ufually give fecurity to the 
court to appear at the next affizes or feffion, and then and 
there to try the traverfe, giving notice to the profecutor of 
the fame. 

In cafes of high-treafon, whereby corruption of blood may 
enfue (except treafon in counterfeiting the king’s coin or 
feals), or mjfprifion of fuch treafon, it is enadted by ftatute 
7 W. III. c. 3. firft that no perfon fhall be tried for any 
fuch treafon, except an attempt to aflaffinate the king, un¬ 
lefs the indidtment be found within three years after the 
offence committed : next, that the prifoner fhall have a copy 
of the indidtment (which includes the caption), but not the 
names of the witneffes, five days at leaf! before the trial, 
that is, upon the true conftrudfion of the adt, before his ar¬ 
raignment ; for then is his time to take any exceptions there¬ 
to, by way of plea or demurrer: thirdly, that he fhall alfo 
have a copy of the panel of jurors two days before his trial: 
and, laftly, that he fhall have the fame compulfive procefs to 
bring in his witneffes for him, as was ufual to compel their 
appearance againfl him. And by ftatute 7 Ann. c. 21. 
(which did not take place till after the deceafe of the late 
pretender) all perfons indidled for high-treafoq^ or mifpri- 
fions thereof, fhall have not only a copy of the indidtment 
but a lift of all the witneffes to be produced, and of the ju¬ 
rors impanelled, with their profeflions and places of abode, 
delivered to him ten days before the trial, and in the pre¬ 
fence of two witneffes, the better to prepare him to make 
his challenges and defence. And no perfon indidled for 
felony is, or (as the law Hands) ever can be, entitled to fuch 
copies befote the time of his trial. 

When the trial is called on, the jurors are to be fworn as 
they appear, to the number of 12, unlefs they are challenged 
by the party. 

Challenges may here be made, either on the part of the 
king, or on that of the prifoner : and either to the whole ar¬ 
ray, or to the feparate polls, for the very fame reafons that 
they may be made in civil caufes. But in criminal cafes, 
or at leaft in capital ones, there is, in favorem vita, allowed 
to the prifoner an arbitrary and capricious fpecies of chal¬ 
lenge, to a certain number of jurors, without fiiowiug any 
caufe at all; which is called a peremptory challenge ; a pro- 
vifion full of that tendernefs and humanity to prifoners for 
which our Englifh laws are juftly famous. This is ground¬ 
ed on two reafons. 1. As every one muft be fenfible what 
fudden impreffions and unaccountable prejudices we are apt 
to conceive upon the bare looks and geftures of another; 
and how neceffary it is that a prifoner (when put to defend 
his life) Ihould have a good opinion of his jury, the want of 
which might totally difconcert him ; the law wills not that 
he Ihould be tried by any one man againft whom he has con¬ 
ceived a prejudice, even without being able to aflign a rea- 
fon for fuch his diflike. 2. Becaufe, upon challenges for 
caufe Ihown, if the reafon afligned prove infufficient to fet 
afide the juror, perhaps the bare queftioning his indifference 
may fometimes provoke a refentment; to prevent all ill con¬ 
fluences from which, the prifoner is ftill at liberty, if he 
pleafes, peremptorily to fet him afide. 

The peremptory challenges of the prifoner muft, however, 
have fome reafonable boundary; otherwife he might never 
he tried. This reafonable boundary is fettled by the com¬ 
mon law to be the number of 35 ; that is, one under the 
number of three full juries. 

If by reafon of challenges or the default of the jurors, a 
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fufficient number cannot be had of the original panel, a tales 
maybe awarded as in civil caufes, till the number of 12 is 
fworn, “ well and truly to try, and true deliverance make, 
between our fovereign lord the king and the prifoner whom 
they have in charge ; and a true verdidt to give, according 
to their evidence.” 

When the jury is fworn, if it be a caufe of any confe- 
quence, the Indictment is ufually opened, and the evi¬ 
dence marfhalled, examined, and enforced by the counfet 
for the crown or profecution. But it is a fettled rule at 
common law, that no counfel (hall be allowed a prifoner up¬ 
on his trial upon the general iffue, in any capital crime, unlefs 
fome point of law lhall arife proper to be debated. A rule 
which (however it may be palliated under cover of that 
noble declaration of the law, when rightly underftood, that 
the judge fhall be counfel for the prifoner; that is, fhall fee 
that the proceedings againft him are legal and ftridtly regu¬ 
lar) feems to be not at all of a piece with the reft of the 
humane treatment of prifoners by the Englilh law. For 
upon what face 'of reafon can that affiftance be denied to 
fave the life of a man, which yet is allowed him in profe- 
cutions for every petty trefpafs ? Nor indeed is it, ftridtly 
fpeaking, a part of our ancient law; for the Mirrour, having 
obferved the neceffity of counfel in civil fuits, “ who know 
how to forward and defend the caufe by the rules of law, 
and cuftoms of the realm,” immediately afterwards fubjoins, 
“ and more neceffary are they for defence upon indidtments 
and appeals of felony, than upon other venial caufes.” And, 
to fay the truth, the judges themfelves are fo fenfible of this 
defedt in our modern pradtice, that they feldom fcruple to 
allow a prifoner counfel to Hand by him at the bar, and to 
inftrudt him what queftions to alk, or even to alk queftions 
for him, with regard to matters of fadl; for as to matters of 
lawarifingonthe trial, they are entitled to the affiftance of 
counfel. But ftill this is a matter of too much importance 
to be left to the good pleafure of any judge, and is worthy 
the interpofition of the legiflature ; which has Ihown its in¬ 
clination to, indulge prifoners with this reafonable affiftance, 
by enadting, in ftatute 7 W. III. c. 3. that perfons indidt- 
ed for fuch high-treafon as works a corruption of the blood 
or mifprifton thereof (except treafon in counterfeiting the 
king’s coins or feals), may make their full defence by coun¬ 
fel, not exceeding two, to be named by the prifoner, and afe 
figned by the court or judge ; and this indulgence, by fta¬ 
tute 20 Geo. II. c. 30. is extended to parliamentary im¬ 
peachments for high-treafon, which were excepted in the 
former a<ft. 

When the evidence on both fides is clofed, the jury can¬ 
not bedifcharged (unlefs in cafes of evident neceffity) till 
they have given in their verdict. If they find the prifoner 
not guilty, he is then for ever quit and difcharged of the 
accufation, except he be appealed of felony within the time 
limited by law. And Upon fuch his acquittal, or difcharge 
for want of profecution, he lhall be immediately fet at large 
without payment of any fee to the gaoler. But if the jury- 
find him guilty, he is then faid to be convidted of the crime 
whereof he Hands indidled. See the article Conviction j 
and, fubfequent thereto, the article Judgment, attaind¬ 
er, Forfeiture, Execution, alfo Benejit of Clergy, Re¬ 
prieve, Pardon. 

Trial, in Scotland. See Scots Lais'. 

TRIANDRIA (from vf«<c “ three,” and «»»p “ a man 
or hulband),” the name of the third clafs in Linnaeus’s fex- 
ual fyItem, confifting of plants with hermaphrodite flowers, 
which have three ftamina or male organs. 

TRIANGLE, in geometry, a figure of three fides and 
three angles. 

4 C TRIBE, 
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TRIBE, in antiquity, a certain quantity or number of 
TrirWn. P 2r fons, when a divifion was made of a city or people into 
quarters ordiftrifts. 

TRIBRACHYS, in ancient poetry, a foot confiding of 
three fyllahles, and tbefe all fhort; as, melius . 

TRIBUNAL, in general, denotes the feat of a judge, 
called in our courts bench. 

TRIBUNE, among the ancient Romans, a magiftrate 
chofen out of the commons, to protect them againft the op- 
preffions of the great, and to defend the liberty of the people 
againft the attempts of thefenate and confuls. 

The tribunes of the people were firft eftabliflted in the 
year of Rome 259. The firft defign of their creation was to 
lhelter the people from the cruelty of ufurers, and to engage 
them to quit the Aventine mount, whither they had retired 
in difpleafure. 

Their number at firft was but two ; but the next year, 
under the conftdate of A. Pofthumius Aruncius and Caf- 
fius Vifcellinus', there were three more added ; and this 
number of five was afterwards increafed by L. Trebonius 
to ten. 

Military Tribuns, an officer in the Roman army, com¬ 
mander in chief over a body of forces, particularly;the divifi- 
nn of a legion ; much the lame with our colonel, or the 
Trench maitre de camp. u 

TRIBUTARY, one who pays tribute to another, in or¬ 
der to live in peace with him or fhare in his prote&ion. 

TRIBUTE, a tax or impoft which one prince or Rate 
is obliged to pay to another as a token of dependence, or in 
virtue of a treaty, and as a purchafe of peace. 

TRICEPS, in anatomy. See there. Table of the Mus¬ 
cles. 

TRICHECUS, Walrus ; a genus of aquatic animals 
belonging to the clafs of mammalia, and order of bruta. This 
genus lias no fore-teeth, when full grown : has two great 
tufks in the upper jaw, which point downwards : has grin¬ 
ders on each fide in both jaws, which are compofed of fur¬ 
rowed bones. The body is oblong ; the lips are doubled; 
and the hind legs are ftretched backwards, and, as it 
were, bound together, forming a kind of tail fitted for 
fwimming. There are three fpecies; the rofiparus, dugon, 
and m.anatus. 

1. The rsfmarus, morfe, or fea-horfe, has a round head ; 
fmall mouth ; very thick lips, covered above and below with 
pellucid briftles as thick as a draw ; fmall fiery eyes ; two 
fmall orifices inftead of ears ; fhort neck ; body thick in the 
middle, tapering towards the tail ; fkin thick, wrinkled, with 
fhort brownifh hairs thinly difperfed ; legs fhort, five toes on 
each, all conne<fted by webs, and fmall nails on each: the 
hind feet are very broad ; each leg lpofely articulated : the 
hind legs generally extended on a line with the body : the 
tail is very fhort; penis long : length of the animal from 
nofe to tail fometirnes 18 feet and 10 or 12 round in the 
thickeft part : the teeth have been fometirnes found of the 
weight of 30 lb. each. Teeth of this fize are only found 
on the coart of the Icy Sea, where the animals are feldom 
molefted, and have time to attain their full growth. See 
Plate DX. fig. 1. 

They inhabit the coaft of Spitzbergen, Nova Zembla, 
Hudfon’s Bay, and the gulph of St Lawrence; and the Icy 
Sea, as far as Cape Tfchuktfchi. They are gregarious ; in 
fome places appearing in herds of hundreds. They are fhy 
animals, and avoid places which are much haunted by man¬ 
kind ; but are very fierce. If wounded in the water, they 
attempt to fink the boat, either by rifing under it, or by 
ftriking their great teeth into the fides ; they roar very 
loud, and will follow the boat till it gets out of fight. Num¬ 
bers of them are often feen fleeping on an ifland of ice i if 
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awaked, they fling themfelves with great impetuofity into Trlchecus. 
the fea ; at which time it is dangerous to approach the ice, 
left they fhould tumble into the boat and overfet it. They 
do not go upon the land till the coaft is clear of ice. At 
particular times they land-in amazing numbers: the moment 
the firft gets on fhore, fo as to lie dry, it will not ftir till 
another comes and forces it,forward by beating it with its 
great teeth ; this is ferved in the fame manner by the next; 
and fo in fucceflion till the whole is landed ; continuing tum¬ 
bling over one another, and forcing the foremoft, for the fake 
of quiet, to remove farther up. 

They are killed for the fake of their oil, one walrus pro¬ 
ducing about half a tun. The knowledge of this chace is of 
great antiquity ; Ofther the Norwegian, about the year 
890, made a report of it to kina; Alfred, having, as'he fays, 
made the voyage beyond Norway, for the more commoditie 
of fijhing of horfe-auhales, 'which have in their teeth bones 
of great price and excellency, whereof he brought fome at his Hakluits s 
return unto the king. In fact, it was in the northern P 0 ‘ Voy ' 
world, in early times, the fubftitute to ivory, being very 
white and very hard. Their fkins, Ofther fays, were good 
to ent into cables. M. de Buffon fays, he has feen braces 
for coaches made of the fkin, which were both ftrong and 
elaftic. 

They bring one, or at moft two, young at a time: they 
feed on fea herbs and fifh ; alfo on fhells, which they dig out 
ofthefand with their teeth ; they are faid alfo to make ufe 
of their teeth to afeend rocks or pieces of ice, fattening them 
to the cracks, and drawing their bodies up by that means. 

Beftdes mankind, they feem to have no other enemy than 
the white bear, with whom they have terrible combats t 
but generally come off victorious, by means of their great 
teeth. 

In Captain Cook’s Voyages we have the following affefling 
account of their parental attachment to their young. “ On the 
approach of the boats towards the ice, they took their young 
ones under their fins, and attempted to efcape with them into 
the fea. Some, whofe cubs were killed or wounded, and left 
floating upo^ the furface of the water, rofe again, and car¬ 
ried them down, fometirnes juft as our men were on the 
point of taking them into the boat; and could be traced 
bearing them to a conftderable diftance through the water, 
which was ftained with their blood. They were afterwards 
obferved bringing them, at intervals, above the futface, as if 
for air, and again plunging under it, with a horrid bellow¬ 
ing. The female, in particular, whofe young one had been 
killed, and taken into the boat, became fo furious, that fbe 
even ftruck her two tufks through the bottom of the cutter.” 

2. The dugon, or Indian walrus, is diftinguilhed by the 
tufks which extend out of the mouth from the upper jaw 
being placed near each other. It inhabits the feas lying be¬ 
tween the Cape of Good Hope and the Philippine iflands- 
This animal, fo far as can be known, refembles the morfe 
very much : the head is, however, more lengthened and nar- 
rower; the noftrils are large, and placed higher ; like the for* 
mer fpecies, there are no tufks in the under jaw, but thofe 
in the upper jaw, as has been already obferved, are placed 
near each other, bent outwards, and refemble cutting teeth, 
only that they are n^ar fix inches long ; there are four grin¬ 
ders on each fide in fhe upper jaw, and three in the lower ; 
thefe laft are diftant from the tufks, and are broader than 
thofe of the morfe : the female has two teats on the bread ; 
the chin has a briftly beard; the ears are fhort ; the feet 
broad ; and the legs fo fhort that the belly trails- on the- 
ground. When full grown, the animal is fix ells in length ; 
the male being rather larger than the female, which has 
breads like a woman : It feeds on a green fea mofs or 
wood, which grows near the fliore. The figure, manners* 

and 
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Tricheeus, and hiftory of this animal, are very imperfectly known ; but 
we are informed that its flefti eats like beef. 

3. Manatus , filh-tailed walrus, or fea-cow, has no tu(ks, 
and no hind feet. Of this fpecies there are two varie¬ 
ties ; the auftralis or lamantin, and the borealis or whale¬ 
tailed manati. The lamantin inhabits the African and A- 
merican feas, particularly near the mouths of rivers, which 
they frequently enter, feldom going far from the Ihore. The 
lamantin varies in fize from eight to feventeen feet long, is 
fix or feven in circumference, and from 500 to 800 pounds 
weight: the ilein of a dark or black ajh-colour ; there are 
nine fquare Ihaped grinders on each fide in each jaw, which 
are covered with a glaffy cruft of enamel; the back bone 
has 50 joints or vertebrae: it is a thick clumfy animal, hav¬ 
ing no properly diftindt neck, as the body continues almoft 
of an equal thicknefs to the head. The female has two 
teats placed near the arm-pits. This animal never comes on 
fhore, but frequents the mouths of large rivers, brouzing 
on the grafs which grows clofe to the water. There feems 
to be two varieties, differing confiderably in fize. The larg¬ 
er frequents the feas near the mouths of large rivers; and 
the fmaller is found higher up the fame rivers, and in inland- 
frelh water lakes, but never goes to the fea. 

We are told that this animal is often tamed by the na¬ 
tive inhabitants of America, and that it delights in mufic ; 
hence, according to fome authors, it is probably the delphi- 
nus or dolphin of the ancients : and fome believe, that what 
has been written concerning mermaids and firens muft be re¬ 
ferred to this animal. It has a voracious appetite, and is 
perpetually eating : it is monogamous, or lives in families 
of one male, one female, a half grown and a very fmall 
young one ; copulates in the fpring, the female at firft fly- 
jng in various playful circles, and then throwing herfelf on 
her back to receive the male ; when pafturing on the aqua¬ 
tic plants, the back is often above water; and, as the 
flcin is full of a fpecies of loufe, numbers of fea fowls perch 
on them, to pick out the infefts. They bellow like bulls : 
their fight is very weak, but their hearing extremely acute ; 
the fore-feet are palmated and fin-lhaped, almoft like thofe 
of a fea-turtle ; and inftead of hind-feet they have a horizon¬ 
tal tail; they have no external ears ; the noftrils are diftinct, 
and at a diltance from each other ; the females have two 
teats about the breaft ; the upper lip is full of fharp, prick¬ 
ly, rigid briftles. This animal has great affinity to the 
whale and feal tribes. The fleffi is very good eating. 

The whale-tailed manati inhabits the north-weft coaft of 
America, the north-eaft of Afia, and the iflands which lie 
between thefe two coafts. This animal very often enters 
the mouths of the rivers ; is fometimes 23 feet long, ahd 
weighs 8000 -pounds'; the (kin, while wet, is of a brown co¬ 
lour, but becomes black when dry. Inftead of grinders, 
this fpecies has on each fide of each jaw, a large rug¬ 
ged bone. The back-bone has 60 vertebra or joints: the 
body is very clumfy, and much deformed ; its circum¬ 
ference at the fhoulders is 12 feet, at the belly 20, and near 
the tail only four ; the neck is near feven feet round, and the 
head only 31 inches. 

They live perpetually in the water, and frequent the 
edges of the fiiores; and in calm weather fwim in droves 
near the mouths of riversin the time of flood they come 
fo near the land, that a perfon may ftroke them with 
his hand : if hurt, they fwim out to fea; but prefently 
return again. The females oblige the young to fwim before 
them, while the other old ones furround, and as it were 
guard them on all tides- The affeciion between the male 
and female is very great: for if (he is attacked, he will 
defend her to the utmoft : and if fhe is killed, will follow 
her corpfe to the very (hore, and fwim for fome days near 


the place it has been landed at. They copulate in the fpring, 
in the fame manner as the human kind, especially in calm 
weather, towards the evening. The iemale lwims gently 
about; the male purfues ; till, tired with wantoning, ffis 
flings herfelf on her back, and admits his embraces. Stei- 
ler thinks they go with young about a year ; it is certain 
that they bring but one young at a time, which they fuckle 
by two teats placed between the breads. They are vaftly vo¬ 
racious and gluttonous; and feed not only on the fuci that 
grow in the fea, but fuch as are flung on the edges of the 
ihore. When they are filled, they fallafleep oil their backs. 
During their meals, they are fo intent on their food, that 
any one may go among them and choofe which he likes beft. 
Peter Martyr gives an inftance of one that lived in a lake 
of Hifpaniola for 25 years, and was fo tame as to come to 
the edge of the (bore on being called ; and would even per¬ 
form the part of a ferry, and carry feveral people at a time 
on its back to the oppoflte ihore.—Their back and their 
Tides are generally above water. 

They continue in the Kamtfchatkan and American feas 
the whole year; but in winter are very lean, fo that you 
may count their ribs. They are taken by harpoons fattened 
to a ftrong cord ; and after they are ftruck, it requires the 
united force of 30 men to draw them on Ihore. Sometimes 
when they are transfixed, they will lay hold of the rocks 
with their paws, and ftickfo faft as to leave the flcin behind 
before they can be forced off. When a manati is ftruck, 
its companions fwim to its affiftance ; fome will attempt to 
overturn the boat by getting under it; others will prefs 
down the rope, in order to break it; and others will ftrike 
at the harpoons with their tails, with a view of getting it 
out, in which they often fucceed. They have not any 
voice ; but make a noife by hard breathing like the fnorting 
of a horfe. 

The Ikin is very thick, black, and full of inequalities, like 
the bark of oak, and fo hard as fcarce to be cut with an axe, 
and has no hair on it: beneath the Ikin is a thick blub¬ 
ber, which taftes like oil of almonds. The flefh is coarfer 
than beef, and will not foon putrefy. The young ones tafte 
like veal. The Ikin is ufed for Ihoes, and for covering the 
fides of boats. 

TRICHOMANES, in bot any ; a genus of plants be¬ 
longing to the clafs of crypiogamia, and order of JUices, The 
parts of fructification are fohtary, and terminated by a ftyle 
like a bridle, on the very edge of the leaf. There are 13 
fpecies; of which two are natives of Britain, the pixidiftrum 
and tunbrigenfe. 

i. Pixidjerum, or cup-lrichomanes, has fub-bipinnated 
leaves, the pinnse being alternate, clofe-lobed, and linear. 
It is lound among ftones in wet grounds in England. 2. 
Tunlrigenfe, or Tunbridge trichomanes, has pinnated leaves, 
the pinna being oblong, dichotomous, decurrent, and den- 
tated. It is found in the fiflhres of moift rocks in Wales, 
and in many rocky places in Scotland. 

TRICOCCEiE (tcs/c “ three,” and koxxoc “ a grain”), 
the name of the 38th order in Linnaeus’s Fragments of a 
Natural Method, confiding of plants with a Angle three-cor¬ 
nered capfule, having three cells, or internal divifions, each 
containing a (ingle feed. SeeBoTANV, vol. iii. page 466. 

TRICOSANTHES, in botany : A genus of plants be¬ 
longing to the clafs of monxeia , and order of fyngenejia ; and 
in the natural fyftem ranging under the 34th order, Cucur - 
bitacea. There are four fpecies ; only one of which is cul- 
tivated in the Britilh gardens, the anguina or fnake-gourd, 
which is a native of China, an annual, and of the cucumber 
tribe. 

TRIDENT, an attribute of Neptune, being a kind of 
feeptre which the painters and poets put.into the hands of 
4 2 that 
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Triennial that god, in form of a fpear or fork with three teeth ; whence 
ij the word. 

TRIENNIAL, an epithet applied chiefly to officers or 
employments which lad for three years. 

TRIENS, in antiquity, a copper money of the value of 
one third of an as, which on one fide bore a Janus’s head, 
and on the other a water rat. 

TRIENTALIS, Chickweed winter.-green, in bota¬ 
ny : A. genus of plants belonging to the clafs of heptan- 
dria, and order of monogynia; and in the natural fyftem 
ranging under the 20th order, Rotacea. The calyx is hep- 
taphyllous; the corolla is equal and plane, and is divided 
into feven fegments; the berry is unilocular and dry. There 
is only one fpecies, the europaa ; which is indigenous, and 
the only genus of heptandria that is fo. 

The ftalk is Angle, five or fix inches high, terminated 
with five, fix, or feven, oval pointed leaves ; f rom the centre 
of which arife on long footftalks commonly two white ftarry 
flowers, each generally confiding of feven oval and equal 
petals, fucceeded by a globular dry berry, covered with a 
thin white rind, having one cell, and containing feveral an¬ 
gular feeds. 

TRIERS, or Treves. See Treves. 

TRIFOLIUM, Trefoil, or Clover, in botany: A ge¬ 
nus of plants belonging to the clafs of diadelphia, and order 
of decandria ; and in the natural fyftem ranging under the 
3 2d order, Papilionacea. The flowers are generally in round 
heads; the pod is fcarcely longer than the. calyx, univalve, 
not opening, deciduous. The leaves are three together. 
According to Murray’s edition of Linnaeus, there are 46 
fpecies; of-which 17 are natives of Britain, We fhall de(- 
ciibe fome of the moft remarkable of thefe: 

1. Meldotl officinalis, or melilot, has naked racemous pods, 
difpermous, wrinkly, and acute, with an ered ftalk. It 
grows in corn-fields and by the way-fides, but not common. 
The ftalk is ered, firm, ftriated, branched, and two or three 
feet high : the leaves ternate, fmooth, obtufely oval, and fer- 
rated : the flowers are fmall, yellow, pendulous, and grow 
in long clofe fpikes at the tops of the branches : the pod is 
very fhort, turgid, tranfverfely wrinkled, pendulous, and 
contains either one or two feeds. The plant has a very pe¬ 
culiar ftrong fcent, and difagreeable, bitter, acrid tafte, but 
fuch, however, as is not difagreeable to cattle. The flowers 
are fweet fcented. It has generally been efteemed emollient 
and digeftive, and been ufed in fomentations and cataplafms, 
particularly in the plafter employed in dreffing blifters ; but 
is now laid afide, as its quality is found to be rather acrid 
and irritating than emollient or refolvent. It communicates 
a moft loathfome flavour to wheat and other grain, fo as to 
render it unfit for making bread. It grows in corn-fields. 

2. Trifohum repens white creeping trefoil, or Dutch clo¬ 
ver, has a creeping ftalk, its flower gathered into an umbel- 
lar head, and its pods tetrafpermous. It is very common in 
fields and paftures. It is well known to be excellent fodder 
for cattle ; and the leaves are a good ruftic hygrometer, as 
they are always relaxed and flaccid in dry weather, but ereft 
in moift or rainy. 

3. Trifoliumpraienfe, purple or red clover, is diftinguifhed 
by denfe fpikes, unequal corollas, by bearded ftipulas, amend¬ 
ing (talks, and by die calyx having four equal teeth. This 
is the botanical defcription of this fpecies given by Mr Af- 
y.elius, who, in a paper of the firft volume of the Linnasan 
Tranlaftions, has been at much pains to remove three fpecies 
of the trifolium from the confufion in which they have been 
long involved ; namely, the pratenfe, medium, and alpeftre. 
The led clover is common in meadows and paftures, and is 
the fpecies which is generally cultivated for food as cattle. 
It abounds in every part of Europe, in North America, and 


even in Siberia. It delights moft in rich, moift, and funny 
places; yet flourifties in dry, barren, and ftiady places. For . # 
an account of the mode of cultivating it, fee Agricul- 
ture, n° 177. 

4. Alpeffre, long-leaved purple trefoil, or mountain clover, 
is thus chai*a(fteri2ed by Mr Afzelius. The fpikes are denfe : 
the corollas fomewhat equal; the ilipulas are brifitly and di¬ 
vergent ; the leaflets lanceolated; the (talks (tiff, ftraight, 
and very Ample. It grows in dry, mountainous, woody 
places, in Hungary, Auftria, and Bohemia, &c.; but is not 
faid by Mr Afzelius to be a native of Britain. 

5. Th t ntedium, according to Mr Afzelius, has alfo been 
confounded with the two fpecies laft mentioned ; but it is to 
be diftinguifhed from them by having loofe fpikes, corollas 
fomewhat equal, ftipulas fubulate and connivent, and (talks 
flexuous and branched. It is found in dry elevated fitua- 
tions, efpecially among (hrubs, or in woods where the foil is 
chalky or clay, in England, Scotland, Sweden, Denmark, See. 

For a botanical defcription of the other fpecies of the 
trifolium, fee Lightfoot’s Flora Scotica, Berkenhout’s Sy- 
nopfis of the Natural Hiftory of Great Britain and Ireland, 
and Withering’s Botanical Arrangements. 

TRIGA, in antiquity, denotes a kind of carr or chariot 
drawn by three horfes ; whence the name. 

TRIGLA, in ichthyology, a genus of.fifties belonging- 
to the order of thoracici. The head is loricated with rough 
lines, and there are feven rays in the membranes of the gills. 

There are 11 fpecies ; of which the principal are the gurnar- 
dus, or grey gurnard \ the cuculus, or red gurnard ; the 
lyra, or piper ; and the hirundo, or fapphirine gurnard. 

TRIGLOCHIN, in botany : A genus of plants belong¬ 
ing to the clafs of hexandria, and order of trigynia ; and in 
the natural fyftem ranging under the fifth order, Tripelatoi- 
dea. The calyx is triphyllous; the petals are three; there 
is no ftyle ; the capfule opens at the bafe. There are three 
fpecies; of which the paluftre and maritimum are Britifti. 

1. Paluffre, or arrow-headed grafs, has an oblong trilo- 
cular capfule. The ftalk is fimple, eight or ten inches 
high ; the leaves long and narrow ; the flowers are greeniffi, 
and grow at the end of a long fpike. It is frequent in 
moift ground. 

2. Maritimum, or fea-fpiked grafs, has ovate fexlocular 
capfules ; the ftalk is fhort; the fpike long, and flowers 
purplifti. It is frequent on the fea-coafts. Linnaeus fays that 
cattle eat thefe two fpecies with avidity. 

TRIGLYPHS, in architecture, a fort of ornaments re¬ 
peated at equal intervals, in the Doric freeze. 

Dialing Frigon. See Dialing. 

TRTGONALIS. SeePiLA. 

TRIGONELLA, Fenugreek, in botany: A genus of 
plants belonging to the clafs of diadelphia, and order of de¬ 
candria ; and in the natural fyftem arranged under the 321! 
order, PapUionacea. The vexillum and alse are nearly equal 
and patent, refemblinga tripetalous corolla. There are 12 
fpecies; of which the moft remarkable is the fanurngracum, 
or fenugreek, a native of Montpelier in France. 

Fenugreek is an annual plant, which rifes with a hollow, 
branching, herbaceous ftalk, a foot and a half long, gar- 
nifhed with trifoliate leaves, placed alternately, whofe lobes 
are oblong, oval, indented on their edges, and have broad 
furrowed footftalks. 

Fenugreek feeds have a ftrong difagreeable fmell, and an 
unftuous farinaceous tafte accompanied with a (light bitter- 
iftmefs. The principal ufe of thefe feeds is in cataplafms 
and fomentations, for foftening, maturing, and dificuffingp 
tumours ; and in emollient and carminative glyfters. They 
are an ingredient in the oleum e mucilaginibus of the (hops, 
to which they communicate a confiderable (hare of theirfmell_ 

TRL. 
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TRIGONOMETRY 


Plane. r V ^HE art of meafuring the Tides and angles of triangles, 
JL either plane or fpherical, whence it is accordingly- 
called either Plane Trigonometry, or Spherical Tri¬ 
gonometry. 

Trigonometry is an art of the greateft ufe in the mathe¬ 
matical fciences, efpecially in aftronomy, navigation, furvey- 
ing, dialing, geography, &c. &c. By it we come to know 
the magnitude of the earth, the planets and itars, their dif- 
tances, motions, eclipfes, and almoft all other ufelul arts 
and fciences. Accordingly we find this art has been culti¬ 
vated from the earlieft ages of mathematical knowledge. 

Trigonometry, or the refolutionof triangles, is founded 
on the mutual proportions which fubfifl: between the fides 
and angles of triangles; which proportions are known by 
finding the relations between the radius of a circle and cer¬ 
tain other lines drawn in and about the circle, called cords, 
fines, tangents, and fecants. The ancients, Menelaus, Hippar¬ 
chus, Ptolemy, &c. performed their trigonometry by means 
of the cords. As to the fines, and the common theorems 
relating to them, they were introduced into trigonometry 
by the Moors or Arabians, from whom this art paffed into 
Europe, with feveral other branches of fcience. The Eu¬ 
ropeans have introduced, fince the 15th century, the tan¬ 
gents and fecants, with the theorems relating to them. 

The proportion of the fines, tangents, &c. to their radius, 
is fometimes expreffed in common or natural numbers, which 
conftitute what we call the tables of natural fines, tangents, 
and fecants. Sometimes it is exprelfed in logarithms, being 
the logarithms of the faid natural fines, tangents, &c. ; and 
thefe conftitute the table of artificial fines, &c. Laftly, 
fometimes the proportion is not expreffed in numbers; but 
the feveral fines, tangents, &c. are adlually laid down upon 
lines of feales ; whence the line of fines, of tangents, &c. 

In trigonometry, as angles are meafured by arc6 of a 
circle defcribed about the angular point, fo the whole cir¬ 
cumference of the circle is divided into a great number of 
parts: as 360 degrees, and each degree into 60 minutes, 
and each minute into 60 feconds, &C.3 and then any angle 
is faid to confift of fo many degiees, minutes, and feconds, 
as are contained in the arc that meafures the angle, or that 
is intercepted between the legs or fides of the angle. 

Now the fine, tangent, and fecant, See. of every degree 
. and minute, See. of a quadrant, are calculated to the radius 
1, and ranged in tables for. ufe ; as alfo the logarithms of 
the fame ; forming the triangular canon. And thefe num¬ 
bers, fo arranged in tables, from every fpecies of right-angled 
triangles ; fo that no fuch triangle can be propofed, but one 
fimilar to it may be there found, by comparifon with which 
the propofed one may be computed by analogy or propor¬ 
tion. 

PLANE TRIGONOMETRY. 

There are ufually three methods of refolving triangles, 
or the cafes of trigonometry ; viz. geometrical conftrudlion, 
arithmetical computation, and inftrumental operation. In 
the 1 ft method, the triangle in queftion is conftrufted by 
drawing and laying down the feveral parts of their magni¬ 
tudes given, viz. the fides from a fcale of equal parts, and 
the angles from a fcale of cords or other inftrument; then 
the unknown parts arc meafured by the fame feales, and fo 
they become known. 

In the 2d method, having ftated the terms of the propor¬ 
tion according to rule, which terms confift partly of the 


numbers of the given fides, and partly of the fines, See. of ^Plane. ^ 
angles taken from the tables, the proportion is then refolved 
like all other proportions, in which a 4th term is to be 
found from three given terms, by multiplying the 2d and 3d 
together, and dividing the produdt by the ift. Or, in work¬ 
ing with the logarithms, adding the logarithm of the 2d 
and 3d terms together, and from the fum fubtradting the 
logarithm of the ill term ; then the number anfwering to 
the remainder is the 4th term fought. 

To work a cafe inftrumentally, as fuppofe bv the loga¬ 
rithm lines on one fide of the two foot feales: Extend the 
compaffes from the ift term to the 2d or 3d, which hap¬ 
pens to be of the fame kind with it; then that extent will 
reach from the other term to the 4th. In this operation, 
for the fides of triangles, is ufed the line of numbers (mark¬ 
ed Num.) ; and for the angles, the line of fines or tangents 
(marked fin. and tan.) according as the proportion refpedts 
fines or tangents. See Sector. 

In every cafe of plane triangles there muft be three parts, 
one at leaft of which muft be a fide. And then the diffe¬ 
rent circumftances, as to the three parts that may be given, 
admit of three cafes or varieties only } viz. 

ift, When two of the three parts given are a fide and its 
oppofite angle. 2d, When there are given two fides and 
their contained angle. 3d, And, thirdly, when the three 
fides are given. 

To each of thefe cafes there is a particular rule or pro¬ 
portion adapted for refolving it by. 

ift, The Rule for the ifi Cafe, or that in which, of the 
three parts that are given, an angle and its oppofite fide are 
two of them, is this, viz. that the fides are proportional to 
the fines of their oppofite angles; that is. 

As one fide given : 

To the fine of its oppofite angle : ; 

So is another fide given : 

To the fine of its oppofite angle. 

Or, 

As the fine of an angle given : 

To its oppofite fide : : 

So is the fine of another angle given : 

To its oppofite fide. 

So that, to find an angle, we muft begin the proportion 
with a given fide that is oppofite to a given angle; and to 
find a fide, we piuft begin with an angle oppofite to a given 
fide. 

Example. Suppofe in the triangle BDC (fig. 1.) there be Plate DXt. 
given the fide BC = 106, DB r= 65, and the angle BCD 31 0 
49' given ; to find the angle BDC obtufe and the fide CD, 

1. Geometrically by ConfiruSi'ton. 

Draw the line BC equal to 106, at C make an angle of 
31 0 49' by drawing CD, take 65 in your compaffes, and 
with one foot in B lay the other upon the line CD in D ; 
draw the line BD, and it is done ; for the angle D will be 
120 0 43', the angle B 27 0 28', and the fide DC 56.9 as 
was required. 

2. Arithmetically by Logarithms. 

As the fide BD 63 - - log. 1.81291 

Is to fine angle C 31° 49' - - 9.72198 

So is the fide BC 106 - - - 2.02531 


n.74729 
1.81291 

To fine angle D 12-0® 43' 


9-93438 

To 





9.86786 
2-03743 
9 99**9 
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To find DC, 180.0 

As fine ane-.C 3 i°4o' 0.7210S The fupp. 59.17 of ang. D. 

Is to the fide BD 65 1.81291- 

Sois fineang.B27.28 9.66392 120,43 angle D. 

—- 31.49 angle C. 

11.47683 - 

9.72198 152.32 their funs. 

To the fide DC 56.88 1.75485 180.0 

152.32 fum fubt. 

27.28 angle B. 

Here it may be proper to obferve, that if the given angle' 
be obtufe, the angle fought will be acute ; but when the 
given angle is acute, and oppofite to a leffer given fide, then 
the required angle is doubtful, whether acuce or obtufe ; it 
ought therefore to be determined Jaefore the operation. For 
it is plain the above proportion produces 59 0 17' for the re¬ 
quired angle ; but as it is, obtufe, its fupplement to 18,0 de¬ 
grees muft be taken, viz. 120° 43'. 

By Gunter. 

“ The extent from 65 to 106 on the line of numbers will 
reach from 31 0 49' to 59 0 17'on the line of fines.” 

2dly, “ The extent from 31° 49’to 27 0 28' on the line of 
fines will reach from 65 to 56.88 on the line of numbers.” 

Case II. When there are given two fides and their con¬ 
tained angle, to find the reft, the rule is this : 

As the fum of the two given fides : 

Is to the difference of the fides : : 

So is the tangent of half the fum of the two oppofite 
angles or cotangent of half the given angle: 

To tang, of half the diff. of thofe angles. 

Then the half diff. added to the half fum, gives the great¬ 
er of the two unknown angles; and fubtrailed leaves the 
lefs of the two angles. 

Hence, the angles being now all known, the remaining 
3d fide will be found by the former cafe. 

Example. The fide BC = 109, BD = 76 (fig. 2.), and 
the angle CBD ’ioi° 30' given, to find the angle BDC or 
BCD, and the fide CD. 

I. Geometrically by ConJlruBion. 

Draw the line BC 109, and BD, fo as to make an angle 
with BC of ioi° 30', and make BD equal to 76 ; join BC 
and BD with a right line, and it is done ; for the angle D 
being meafured by the'cord of 6o°, will be 47° 32’, angle C 
30? 58', and the fide DC 144.8, as was required. 


To find DC. 

As fine angle D 47 0 32' 

Is to the fide BC 109 
So is fine angle B xoi° 30' 

12.02862 

9.86786 

To the fide DC required 144. 8 - 2.16076 

3 .By Gunter. 

1 ft, “The extent from 185 to 3 3 on the line of numbers will 
reach from 39 0 15' to 8° 17' on the line of tangents. 2dly,- 
The extent from angle D 47° 32' to 78° 30' (the fupple¬ 
ment of angle B) on the line of fines, will reach from the 
fide BC 109 to 144.8, the fide DC required, on the line of 
numbers.” 

Case III. Is when the three fides are given, to find the" 
three angles; and the method of refolving this cafe is, to- 
let a perpendicular fall from the greateft angle upon the 
oppofite fide or bafe, dividing it into two fegments, and tire 
whole triangle into two fmaller right-angled triangles: then 
it will be, 

As the bafe or fum of the two fegments :• 

Is to the fum of the other two fides ; : 

So is the difference of thofe fides : 

To the difference of the fegments of the bafe. 

Then half this difference of the two fegments added to 
the half fum, or half the bafe, gives the greater fegment, 
and fuhtrafted gives the lefs. Hence, in each of the two 
right-angled triangles, there are given the hypothenufe, and 
the bafe, befides the right angle, to find the other angles by 
the fir ft cafe. 

Example. The fides BC (fig. 3.) = 105, BD = 85, and 
CD = 50, given to find the angles BDC, BCD, or CBD. 

1. Geometrically ly ConJlruBion. 

Draw the line BC equal to 105, take CD 50 in your 
compaffes, and with one foot in C defcribe an arch ; then- 
take BD 85 in your compaffes, and with one foot in 
B cut the former arch in D, join BD and DC, and it is 
done ; for the angle B, being meafured, will be found 28° 
4', angle C 53 0 7', which being added together, is 8i a 11' 
their fum fubtrailed from 180, leaves angle D pS 5 49' as 
was required. 

2. Arithmetically by Logarithms. 

The two fhorteft'fides are BD (=85) and CD (zz 50),' 
the fum of which is 135, and their difference 35. The feg¬ 
ments of the bafe BC are found in this manner : 


2. Arithmetically ly Logarithms. As the fide BC z= 105 log. 2.02ii'9 

Side BC 109 - 109 - x8o° o' Is to the fum of the fides, BD & DC zz 135 2.13033 

BD 76-76 - 101 30 So is their difference — 35 1.54407 

- --:— To the difference of the feg. of BC zz 45 1.65321 

Their fum 1-85 33 their diff. 78 30 fum of the ang. Thus the fum and difference of the fegments of the bafe BC 

- - 2 — D and C. being known, we have only to add half this fum = 524- to 

i Sum 39 15 then ‘ half the difference zz 22 ’, and we fhall obtain the greater 

To find the angles D and C. fegment, which is =: 75 ; which fubtra&ed from 105, gives 

As the fum of the fides BC and BD zz 185 2.26717 30 zz: the fmaller fegment. Then 

Is to their difference - - 33 1.51851 To find the angle BDA. 

So is tang, of 4 the fum of the anglesCandD39°i5'9.91224 As the hypothenufe BD 2285 log. 1.92942 

—>-Is to radius 22 10.00000 


1 11.43075 So is the greater fegment 2275 1.87506 

2.26717 To the fum of the angle BDA zz 9.94564 

•-The angle BDA therefore is equal to 6i° 56' 

To the tangof-4-the diff.oftheanglesCandD8 c ’i7 / 9.16358 Let us now find the angle ADC, which is done thus. 

-As the hypothenufe DC = 5 ° log. 1.69897 " 

To hali the fum of the angles D and C - 39 0 15 Is to radius zz: 10.00000 

Add half the difference of the angles C and D 8 17 So is the fmaller fegment zz 30 1.47712 

-■ To the fine of ADC zz 9.77815 

Gives the greater angle D 47 32 The angle ADC therefore is equal to 36° 53', and the 

• Subtra&ed, gives the leffer angle C 30 58 whale angle BDC zz 98° 49'. 


To 




.TRIGONOMETRY. 


575 


Plane. To find the angle at B, we have only to fubtraift the angle 
BDA (=6i° 56,) from go 0 , and the rem. 2S 0 4/ is the 
angle fought. The angle at C is equal to 53 0 7'. 

3. By Gunter. 

1 ft, * The extent from 105 to 135, -will reach from 35 to 
45 on the line of numbers.’ 2dly, ‘ The extent from 85 
to 75, on the line of numbers, will reach from radius to 61 0 
56', the angle BDA on the line of fines.’ 3 dly, ‘ The 
extent from 50 to 30 on the line of numbers will reach 
from radius to angle ADC 36° 53' on the line of fines.’ 

The foregoing three cafes include all the varieties of 
plane triangles that can happen, both of right and oblique- 
angled triangles. But befides thefe, there are fome other 
theorems that are ufeful upon many occafions, or fuited to 
fome particular forms of triangles, which are often more 
expeditious in ufe than the foregoing general ones; one 
of which, for right-angled triangles, as the cafe for which it 
ferves fo often occurs, may he here inferted, and is as follows. 

Case IV. When, in a right-angled triangle, there are given 
the angles and one leg, to find the other leg, or the liypo- 
thenufe. • Then it will, 

As radius 
To given leg AB 
So tang, adjacent the angle A 
To the oppoiite leg BC, and 
So fee. of fame angle' A' 

To hypot. AC 

Example, -In the triangle ABC (fig. 4.), right-angled 
at B, 

Given the leg AB= 162 
and the angle A =53° 7' 
confeq. the angle C = 36 52 

1. Geometrically. —Draw the leg AB= 162 : Ereft the 
indefinite perpendicular BC : Make the angle A — 53°-|, 
and the fide AC will cut BC in C, and form the triangle 
ABC. Then, by meafuring, there will be found AC = 
270, and BC=2 i6. 

2. Arithmetically. 

— 10 - - log. 10-0000000 

=162 - - 2-2095150 


r 48 " l 

l 12 3 


to find BC 
and AC. 


As radius 
To AB 
So tang. A 


= 53 ° 7 ' 48" 


To BC 
So fee. A 
To AC - =270 


216 

53 ° 7 ' 48 "' 


10-1249372 


2-3344522 

10-2218477 

24313627 


3. By Gunter. 

Extend the compafles from 45 0 at the end of the tan¬ 
gents (the radius) to the tangent of 53^ ; then that extent 
will reach, on the line of numbers, from 162 to 216, for 
BC. Again, extend the compares from 36° 52' to 90 on 
the fines ; then that extent will reach, on the line of num¬ 
bers, from 162 to 270 for AC. 

Note, Another method, by making every fide radius, is 
often added by the authors on trigonometry, which is thus: 
The given right-angled triangle being ABC, make firll 
the hypothenufe AC radius, that is, with the extent of AC 
as a radius, and each of the centres A and C, deferibe arcs CD 
and AE (fig. 5.) ; then it is evident that each leg will re¬ 
prefent the line of its oppofite angle, viz. the leg BC the fine 
of the arc CD or of the angle A, and the leg AB the fine 
of the arc AE or of the angle C. Again, making either 
leg radius, the other leg will reprefent the tangent of its 
oppofite angle, and the hypothenufe the fecant of the fame 
angle ; thus, with radius AB and centre A deferibing the 


arc BF, BC reprefents the tangent of that arc, or of the Spherical, 
angle A, and the hypothenufe AC the fecant of the fame; 
or with the radius BC and centre C deferibing the arc 
BG, the other leg AB is the tangent of that arc BG or 
of the angle C, and the hypothenufe CA the fecant of the 
fame. 

And then the general rule for all thefe cafes is this, %■/ 2. 

.that the Tides bear to each other the fame proportions as the 
parts or things which they reprefent. And this is called 
making every fide radius. 

SPHERICAL TRIGONOMETRY. 

Spherical Trigonometry is the art whereby, from 
three given parts of a fpherical triangle, we difeover the 
reft; and, like plane trigonometry, is either right-angled or 
•oblique angled. But before we give the analogies for the 
folution of the feveral cafes in either, it will be proper to 
premife the fi flowing .theorems : 

Theorem I. In all right-angled fpherical triangles, the 
fign ot the hypothenufe : radius: : fine of a kg : fine of its 
oppofite angle. And the fine of a leg : radius : : tangent 
ol the other leg : tangent of its oppofite angle. 

Demonjlration, Let EDAFG (ibid, fig, 6.) reprefent 
the eighth part of a fphere, where the quadrantal planes 
EDFG, EDBC. are both perpendicular to the quadrantal 
plane ADFB ; and the quadrantal plane ADGC is per¬ 
pendicular to the plane EDFG ; and the fpherical triangle 
ABC is right angled at B, where CA is the hypothenufe, 
and BA, BC, are the kgs. 

To the arches GF, CB, draw the tangents HF, OB, 
and the fines GM, Cl, on the radii DF, DB ; alfo draw 
BL the fine of the arch AB, and CK the fine of AC; 
and then join IR and OL. Now HF, OB, GM, Cl, are 
all perpendicular to the plane ADFB. And HD, GK, 

OL, lie all in the fame plane ADGC- Alfo FD, IK, BL, 
lie all in the fame plane ADGC. Therefore the right- 
angled triangles HFD, CIK, ODL, having the equal 
angles HDF, CKI, OLB, are fimilar. And CK : DG : : 

Cl : GM ; that is, as the fine of the hypothenufe : rad. : : 
fine of a kg : fine of its oppofite angle. For GM is the fine 
of the arc GF, which meafures the angle CAB. Alfo, LB : 

DF : : BO : FH ; that is, as the fine of a kg : radius : : 
tangent of the other kg ; tangent of Its oppofite angle 
Q^E. D. 6 

Hence it follows, that the fines of the angles of any 
oblique fpherical triangle ACD (fig. 7.) are. to one another, 
dire&Iy, as the fines of the oppoiite fides. Hence it alfo 
follows, that, in right-angled fpherical triangles, having the 
fame perpendicular, the lines of the bafes will be to each 
other, inverfely, as the tangents of the angles at the bafes. 

Theorem II. In any right-angled fpherical triangle 
ABC (fig. 8.) it will be, As radius is to the co-fine of one 
leg, fo is the co-fine of the other leg to the co-fine of the 
hypothenufe. 

Hence, if two right-angled fpherical triangles ABC, 

CBD (fig 7.) have the fame perpendicular BC, the co-fines 
of their hypothenufes will be to each other, direiftly, as the 
co-fines of their bafes. 

Theorem III. In any fpherical triangle it will be, As 
radius is to the fine of either angle, fo is the co-fine of the 
adjacent leg to the co-fine of the oppofite angle. 

Hbnce, in right-angled fpherical triangles, having the 
fame perpendicular, the co-tines of the angles at the bafe 
will be to each other, direiftly, as the fines of the vertical 
angles. 

Theorem IV. In any right-angled fpherical triangle 

it 
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DE, and as the tangents of any two arches are, inverfely, 
as their co-tangents ; it follows, therefore, that tang. AE : 
AC + BC . AC—BC 


tang.. 


ophcriaT 


tang. DE; or, that 


2 2 
the tangent of half the bafe is to the tangent of half the fum 
of the Tides, as the tangent of half the difference of the Tides 
to the tangent of the diftance of the perpendicular from the 
middle of the bafe. C_> 


it will be, As radius is to the co-fine of the hypothenufe, 
fo is the tangent of either angle to the co-tangent of the 
other angle. 

As the fum of the fines of two unequal ar ( ches is to their 
difference, fo is the tangent of half the fum of thofe arches 
to the tangent of half their difference: and as the fum of 
the co-fines is to their difference, fo is the co-tangent of 
half the fum of the arches to the tangent of half the dif¬ 
ference of the fame arches. 

Theorem V. In any fpherical triangle ABC (fig. g and 
10.) it will be, As the co-tangent of half the fum of half 
their difference, fo is the co-tangent of- half the bafe to the 
tangent of the diftance (DE) of the perpendicular from the 
middle of the bafe. 

Since the laft proportion, by permutation, becomes co- 

„ AC+BC ' AC—BC 

tang-^-: co-tang. AE : : tang_ : tang. 


Theorem VI. In any fpherical triangle ABC (fig. 9.) 
it will be, As the co-tangent of. half the fum of the angles 
at the bafe is to the tangent of half their difference, fo is the 
tangent of half the vertical angle to the tangent of the angle 
which the perpendicular CD makes with the line CF bif'ec- 
ting the vertical angle. 


The Solution of the Cases of right-angled fpherical Triangles, (fig. 8.). 


Cafe 

Given 

Sought 

Solution 

I 

The hyp. AC and 
one angle A 

The oppofite leg 
BC ■ 

As radius : fine hyp. AC : : fine A : fine 
BC (by the former part of theor. 1.) 

2 

The hyp. AC and 
one angle A 

The adjacent leg 
AB 

As radius : co-fine of A : : tang. AC. : 
tang. AB (by the latter part of theor. 1.) 

3 

The hyp. AC and 
one afigle A 

The other angle 

C 

As radius : co-fine of AC : : tang. A : co¬ 
tang. C (by theorem 4.) 

4 

The hyp. AC and 
one leg AB 

The other leg 

BC 

As co-fine AB : radius : : co-fine AC : 
co-fine BC (by theorem 2.) 

5 

The hyp. AC and 
one leg AB 

The oppofite an¬ 
gle c 1 4 

As fine AC : radius : : fine,-. AlD : fine C 
(by the former part of theorem 1.) 

6 

The hyp. AC and 
one leg AB 

The adjacent an¬ 
gle A 

As tang.' AC : tang. AB : : radius : . co¬ 
fine A (by theorem 1.) 

7 

One leg AB and the 
adjacent angle A 

The other leg 

BC 

As radius : fine AB : : tangent A : tan¬ 
gent BC (by theorem 4.) 

8 

One leg AB and the 
adjacent angle A 

The oppofite an¬ 
gle C 

As radius : line A : : co-line of AB : co¬ 
fine of C (by theorem 3.) 

9 - 

One leg AB and the 
• adjacent angle A 

The hyp. 

AC 

As co-line of A : radius : : tang. AB i 
tang. AC (by theorem 1.) 

IO 

One leg BC and the 
oppofite angle A 

The other leg 

AB 

As tang. A : tang. BC : : radius : fine 
AB (by theorem 4.) 

I I 

One leg BC and the 
oppofite angle A 

The adjacent an¬ 
gle C 

As co-fine BC : radius : : co-fine of A: 
fine C (by theorem 3.) 

12 

One leg BC and the 
oppofite angle A 

The hyp. 

AC 

As fine A : fine BC : : radius : fine AC 
(by theorem 1 .) 

13 

Both legs 

AB and BC 

The hyp. 

AC 

As radius : co-fine AB : : co-fine BC : co¬ 
fine AC (by theorem 2.) 

H 

Both legs 

AB and BC 

An angle, fuppofe 
A 

As fine AB : radius : ; tang. BC : tang. 
A (by theorem 4.) ” 

«5 

Both angles 

A and C 

A leg, fuppofe 
AB 

As fine A : co-fine C : : radius : co-fine 
AB (by theorem 3.) 

16 

Both angles 

A and C 

The hyp. 

, AC 

As tang. A s co-tang, u : ; radius : co 
fine AC (by theorem 4.) 


NoU, The 1 oth, 11 th, and 1 3 th cafes are ambiguous ; fince it cannot be determined by the 
data, whether A, B, C, and AC, be greater or lefs than 90 degrees each. 


Cafe, 
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The Solution of the Cases of oblique fpherical Triangles, (fig. 9 and 10.) 
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Cafe 

Given 

Sought 

Solutiom 

1 

Two fides AC, BC, 
and an angle A oppo¬ 
fite to one of them 

The angle B 
oppofite to 
the other 

As line BC : fine A : : line AC : line B (by theorem 1.) 
Note, this cafe is ambiguous when BC is lefs than AC ; 
fince it cannot be determined from the data whether B be 
acute or obtufe. 

2 

Two fides AC, BC, 
and an angle A oppo¬ 
fite to one of them 

The included 
angle ACB 

Upon AB produced (if need be) let fall the perpendicular 
CD ; then (by theorem 4.) rad. : co-fine AC : : tang. A : 
co-tang. A CD; but (by theorem 1.) as tang. BC : tang. 
AC :: co-fine ACD : co-fine BCD. Whence ACB=ACD 
r~*rv BCD is known. 

3 

Two lides AC, BQ, 
and an angle oppofite 
to one of them 

The other fide 
AB 

As rad. : co-fine A : : tang. AC : tang. AD ^by theor. 1) 
and (by theor. 2.) as co-fine AC : co-fine BC :: co-line AD 
: co-fine BD. Note, this and the laft cafe are both ambi¬ 
guous when the firft is fo. 

4 

Two fides AC, AB, 
and the included 
angle A 

The other fide 
BC 

As rad.: co-fine A :: tang. AC : tang. AB (by theor. 1.) 
whence AD is alfo known ; then (by theor. 2.) as co-fine 
AD : co-fine BD ; : co-fine AC : co-fine BC. 

5 

Two iides AC, AB, 
and the included 
angle A 

Either of the 
other angles, 
fuppofe B 

As rad. : co-fine A : : tang. AC : tang. AD (by theor. 1.) 
whence BD is known ; then (by theor. 4.) as fine BD : fine 
AD : : tang. A : tang. B. 

6 

Two angles A, ACB, 
and the fide AC 
betwixt them 

The other angle 

B 

As rad. : co-line AB : : tang. A: co-tang. ACD (by theo¬ 
rem 4.) whence BCD is alfo known ; then (by theor. 3.) 
as fine ACD : fine BCD :: co-fine A : co-line B. 

7 

Two angles A, ACB, 
and the fide AC 
betwixt them 

Either of the 
other fides, 
fuppofe BC 

As rad. : co-line AC :: tang. A ; co-tang. ACD (by theo¬ 
rem 4.) whence BCD is alfo known ; then, as co-line BCD 
: co-line ACD : : tang. AC : tang. BC (by theor. 1.) 

8 

Two angles A, B, and 
a fide AC oppofite to 
one of them 

The fide BC 
oppofite the 
other 

As fine B : fine AC : : fine A : line BC (by theorem 1.) 

9 

Two angles A, B, and 
a fide AC oppofite to 
one of them 

The fide AB 
betwixt them 

As rad. : co-line A :: tang. AC : tang; AD (by theor. 1.) 
and as tang. B. : tang. A :: fine AD : fine BD (by theo¬ 
rem 4.) whence AB is alfo known. 

IO 

Two angles A, B, and 
a fide AC oppofite to 
one of them 

The other angle 
ACB 

As rad. : co-fine AC :: tang. A : co-tang. ACD (by theo¬ 
rem 4.) and as co-fine A : co-fine B :: fine ACD ; fine 
BCD (by theor. 3.) whence ACB is alfo known. 

I I 

All the three fides " 
AB, AC, and BC 

An angle, 
fuppofe A 

AC + BC AC—BC 

As tang. iAB : tang. 2 : : tang.-- : tang. 

DE, thediftance of the perpendicular from the middle of 
the bafe (by theorem 6.) whence AD is known: then, as 
tang. AC : tang. AD :: rad. : co-fine A (by theor. 1.) 

12 

All the three angles 
A, B, and ACB 

A fide, 1 'uppole 
AC 

A ABC+A ABC—A ACB 

As co-tang. ^ : tang. ^ :: tang.—— : tan. 

of the angle included by the perpendicular and a line bi- 
fe£ting the vertical angles ; whence ACD is alfo known : 
then (by theorem 5.) as tang. A : co-tang. ACD : : rad. : 
co-fine AC. 


if 


The following propofitions and remarks, concerning fphe- 
Hutton’s J'ical triangles (felefted and communicated to Dr Hutton 
Mathema- by the reverend Nevil Malkelyne, D. D. Aftronomer Royal, 
deal Didti- p, R. S.), will alfo render the calculation of them perfpi- 
-cuous, and free from ambiguity. 

1. A fpherical triangle is equilateral, ifofcelar, or fcalene, 
according as it has its three angles all equal, or two of them 
equal, or all three unequal; and -vice verfa. 

2. The greateft fide is always oppofite the greateft angle, 
and the fmalleft fide oppolite the fmalleft angle. 

3. Any two Tides taken together are greater than the 
third. 

Vol. XVIII. Part II. 


4. If the three angles are all acute, or all right, or all 
obtufe; the three Tides will be, accordingly, all lefs than 
90°, or equal to 90°, or greater than 90°; and vice verfa. 

5. If from the three angles A, B, C, of a triangle ABC, F; 
as poles, there be deferibed, upon the furface of the fphere, £ 
three arches of a great circle DE, DF, FE, forming by 
their interfeftions a new fpherical triangle DEF; each fide 

of the new triangle will be the fupplement of the angle at 
its pole ; and each angle of the lame triangle will be the 
fupplement of the fide oppofite to it in the triangle ABC. 

^ 6. In any triangle ABC, or AbC, right-angled in A, \J} t f; 
The angles at the hypothenufe are always of the fame kind 

4 D " as 


IT. 
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Spherical, as their oppofite fides; 2 dly. The hypothenufe is lefs or 
greater than a quadrant, according as the fides including the 
right angle are of the fame or different kinds; that is to fay, 
according as thefe fame fides are either both acute or both ob- 
tufe, or as one is acute and the other obtufe. And vice verfa, 


\ft> The fides including the right angle are always of the Spherical, 
fame kind as their oppofite angles: 2dly, The fides including 
the right angle will be of the fame or different kinds, accord¬ 
ing as the hypothenufe is lefs or more than ; but one at 
leafl of them will be of 90°, if the hypothenufe is fo. 
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Trihilat® TRIHILATfE, from tret “ three,” and hilum “ an ex- 
1] ternal mark on the feedthe name of the 23d clafs in 
i-T ri ? g xl Linnaeus's Fragments of a Natural Method; confiding of 
plants with three feeds, which are marked with an external 
cicatrix or fear, where they are fattened within the fruit. 
See Botany, Se£h 6. 

TRIM, implies in general the ftate or difpofition by 
■which a fhip is beft calculated for the feveral purpofes of 
navigation. 

Thus the trim of the hold denotes the mott convenient 
and proper arrangement of the various materials contained 
therein relatively to the fhip’s motion or liability at fea. 
The trim of the mails and fails is alfo their moil appofite 
fituation ■with regard to the conftrudtion of the fhip and the 
effort of the wind upon her fails. See Seamanship. 

TRlNGAj Sandpiper ; a genus of birds belonging to - 
the order of gralla. The bill is fomewhat tapering, and of 
the length of the head ; the noftrils are fmall; the toes are 
four in number and divided, the hind toe being frequently 
raffed from the ground. According to Dr Latham there 
are 45 fpecies, of which 18 are Britilh. Wettiall defciibe 
fome of the moll remarkable. 

1. Vanellus, lapwing, or tewit, is diftinguilhed by having 
the bill, crown of the head, creft, and, throat, of a black co¬ 
lour ; there is alfo a black line under each eye ; the back is 
of a purplifli green ; the wings and tail are black and white, 
and the legs red : the weight is 8 ounces and the length 13 
inches. It lays four eggs, making a flight nett with a few 
bents. The eggs have an olive call, and are fpotted with 
black. The young, as foon as hatched, run like chickens : 
the parents ihow remarkable folicitude for them, flying 
with great anxiety and clamour near them, ftriking at either 
men or dogs that approach, and often fluttering along the 
ground like a wounded bird, to a confiderable diftance 
from their nett, to delude their purfuers ; and to aid the 
deceit, they become more clamorous when moil remote 
from it: the eggs are held in great efteem for their delicacy, 
and are fold by the London poulterers for three Ihillings 
the dozen. In winter, lapwings join in vaft flocks; but 
at that feafon are very wild: their flefh is very good, their 
food being ihfefts and worms. During Oaober and No¬ 
vember, they are taken in the fens in nets, in the fame man¬ 
ner that ruffs are ; but are not preferved for fattening, be¬ 
ing killed as foon as caught. 

2. Pugnax. The male of this fpecies is called ruff, and 
the female reeve. The name ruff is given to the males be- 
caufe they are furniflied with very long feathers, Handing 
out in a remarkable manner, not unlike the ruff worn by 
our anceftors. The ruff is of as many different colours as 
there are males ; but in general it is barred with black ; the 
weight is fix or feven ounces; the length, one foot. The 
female, or reeve, has no ruff; the common colour is brown ; 
the feathers are edged with a very pale colour ; the breaft 
and belly white. Its weight is about four ounces. 

Thefe birds appear in the fens in the earlieft fpring, and 
difappear about Michaelmas, The reeves lay four eggs in 
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a tuft of grafs, the firft week in May, and fit about a month. Tring*. 
The eggs are white, marked with large rutty fpots. Fowlers 
avoid in general the taking of the females ; not only be- 
caufe they are fmaller than the males, but that they may 
be left to breed. 

Soon after their arrival, the males begin to hill, ’that is, 
to colledl on fome dry bank near a fplafh of water, in expec¬ 
tation of the females, who refort to them! Each male keeps 
poffeffion of a fmall piece of ground, which it runs round 
till the grafs is worn quite away, and nothing but a naked 
circle is left. When a female lights, the ruffs immediately 
fall to fighting. It is a vulgar error, that ruffs mutt be fed 
in the dark left they Ihould deftroy each other by fighting on 
admiffion of light. The truth is, every bird takes its Hand 
in the room as it would in the open fen. If another in¬ 
vades its circle, an attack is made', and a battle enfues. 

They make ufe of the fame aftion in fighting as a cock, 
place their bills to the ground and fpread their ruffs. Mr 
Pennant fays, lie has fet a whole room-full a-fighting, by 
making them move their Rations; and after quitting the 
place, by peeping through a crevice, feen them refume their 
circles and grow pacific. 

When a fowler difeovers one of thofe hills, he places his 
net over night, which is of the fame kind as thofe that are 
called clap or day nets ; only it is generally fingle, and is 
about 14 yards long and four broad. The fowler reforts 
to his Hand at day-break, at the diftance of one, two, three, 
or four hundred yards from the nets, according to the time 
of the feafon; for the later it is, the fhyer the birds grow. 

He then makes his firft pull, taking fuch birds as he finds 
within reach ; after that he places his fluffed birds or Hales to 
entice thofe that are continually traverfing the fen. When 
the Hales are fet, felaom more than two or three are taken 
at a time. A fowler will take 40 or 50 dozen in a feafon. 

—Thefe birds are found in Lincolnlhire, the ifle of Ely, 
and in the Eaft Riding of York. They vifit a place called 
Martin-Mere in Lancalhire the latter end of March or begin¬ 
ning of April; but do not continue there above three weeks ; 
where they are taken in nets, and fattened for the table with 
bread and milk, hempfeed, and fometimes boiled wheat j 
but if expedition is required, fugar is added, which will 
make them in a fortnight's time a lump of fat: they then 
fell for two Ihillings or half a crown a-piece. They are dret 
fed like the woodcock, with their inteftines ; and when kil¬ 
led at the critical time, fay the Epicures, are the moll de¬ 
licious of all morfels. 

3. Canutus , or knot, has the forehead, chin, and lower 
part of the neck, brown, inclining to afh-colour; the back 
and fcapulars deep brown, edged with alh-colour ; the co¬ 
verts of the wings white, the edges of the lower order deeply 
fo, forming a white bar; the breaft, fides, and belly white, 
the two firft ftreaked with brown ; the coverts of the tail 
marked with white and dufky Ipots alternately ; the tail 
afh coloured, the outmoft feather on each fide white; the 
legs of a bluifh grey; and the toes, as a fpecial mark, di¬ 
vided to the very bottom i the weight four ounces and a 

half.— 
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half.—Thefe bird?, when fattened, are preferred by fome 
to the ruffs themfelves. They are taken in great numbers 
onthecoads of Lincolnfhire, innetsfuch as are employed in 
taking ruffs ; with two or three dozens of dales of wood 
painted like the birds, placed within ; 14 dozens have been 
taken at once. Their feafon is from the beginning of 
Augufl to that of November. They difappear with the firft 
frofts. Camden fays they derive their name from king Ca¬ 
nute, Knute, or Knout, as he is fometimes called ; probably 
becaufe they were a favourite difh with that monarch. We 
know that he kept the fead of the purification of the Vir¬ 
gin Mary with great pomp and magnificence at Ely ; and 
this being one of the fen-birds, it is not unlikely but he met 
with it there. 

4. The hypoleucos, or common fandpiper, except in pair¬ 
ing time, is a folitary bird : it is never found near the fea, 
but frequents rivers, iakes, and other frefh waters. Its head 
is brown, flreaked with downward black lines ; the neck 
an obfcure afh-colour; the back and coverts of the wings 
brown, mixed with a gloffy green, elegantly marked with 
tranfverfe dufky lines; the bread and belly are of a pure 
white; the quill-feathers and the middle feathers of the tail 
are brown ; the legs of a dull pale green. 

5. The alpina, or dunling fandpiper, is at once diftin- 
guifhed from the others by the Angularity of its colours. 
The back, head, and upper part of the neck, are ferru¬ 
ginous, marked with large black fpots ; the lower part of 
the neck white, marked with fhort dufky dreaks ; the co¬ 
verts of the wings afh-colour; the belly white, marked with 
large black fpots, or with a blaak crefcent pointing towards 
the thighs ; the tail is afh-coloured ; legs black ; toes di¬ 
vided to their origin. In fize it is fuperior to that of a 
lark. Thefe birds are found on our fea-coads; but may 
be reckoned among the more rare kinds. They lay four 
eggs of a dirty white colour, blotched with brown round 
the thicker end, and marked with a few fmall fpots of the 
fame colour on the fmaller end. They are common on the 
Yorkfhire coads, and edeemed a great delicacy. 

6 . The cinclus , purre, or dint, is in length inches ; 
The head and hind part of the neck are afh-coloured, mark¬ 
ed with dufky lines; a white droke divides the bill and 
eyes; the back is of a brownifh afh-colour; the bread 
and belly white; the coverts of the wings and tail a 
dark brown, edged with light afh-colour or white 5 the Up¬ 
per part of the quill feathers dufky, the lower white ; the 
legs of a dufky green; the toes divided to their origin. 
The bill an inch and a half long, ilender, and black ; irides 
dufky.—Thele birds come in prodigious flocks on our fea- 
coads during the winter: in their flight they perform their 
evolutions with great regularity ; appearing like a white 
or a dufky cloud, as they turn their backs or their breads 
towards you. They leave our f-hores in fpring, and retire 
to fome unknown place to breed. They were formerly a 
well known difh at our tables. 

TRINIDAD, an ifland in the gulf of Mexico, feparated 
from New Andalufta, in Terra Firma, by a drait, about 
three miles over. The foil is fruitful, producing fugar, 
cotton, Indian corn, fine tobacco, and fruits; but the air 
is unhealthy. It was taken by Sir Walter Raleigh in 1595, 
and by the French in 1676, who plundered the idand and 
then left it. It is about 62 miles in length, and 45 in 
breadth ; and was difcovered by Chridopher Columbus in 
1498. There is a bituminous lake in this ifland; for an 
account of which, fee the article Petroleum, p. 252. 
note B. 

TRINITARIANS, thole who believe in the Trinity ; 
thofe who do not believe therein being called Antitrinita- 
ru'i;* 


TRINITY, in theology, the ineffable myflery of three 
perfons in one God; Father, Son, and Holy Spirit. See 
Theology, n° 61. 

Tjumrr-Houfe. See Londow, n Q 49. 

TiuNirr-Sunday , a fedival obferved on the Sunday next 
after Whitfunday, in honour of the holy Trinity. Thi 
obfervation of this fedival was fird enjoined in the council 
pf Arles, anno 1260. 

TRINOB ANTES, (anc. geog.) a people of Britain; 
fuppofed to have occupied Middlefex and Effex. 

TRIO, in mufic, a part of a concert wherein three per¬ 
fons fling ; or, more properly, a mudcal compofition confid¬ 
ing of three parts. 

TRIPHTHONG, in grammar, an affemblage or con- 
courfe of three vowels in one fyllable ; as qua:. 

TRIPLE, in mufic, is one of the fpecies of meafure or 
time. See Music. 

TRIPOD, in antiquity, a famed facred feat or ftool, 
fnpported by three feet, whereon the prieds and fybils were 
placed to render oracles. It was on the tripod that the 
gods were faid to infpire the Pythias with that divine fury 
and enthufiafm wherewith they were feized at the delivery 
of their prediftions. 

TRIPOLI, a country of Africa, in Barbary ; bounded 
on the north by the Mediterranean fea; on the fouth, by 
the country of the Beriberies; on the wed, by the king¬ 
dom of Tunis, Biledulgerid, and a territory of the Gadamis ; 
and on the ead, by Egypt. It is about 925 miles along 
the fea coad ; but the breadth is various. Some parts of 
it are pretty fruitful; but that towards Egypt is a fandy 
defert. It had the title of a kingdom ; but is now a repub¬ 
lic, governed by a dey. He is not abfolute, for a Turkifh 
bafhaw reddes here, who receives his authority from the 
grand feignior, and has a power of controling the dey, and 
levying taxes on the people. The dey is ele&ed by the 
foldiers, who make no fcruple of depofing him when they 
pleafe. 

Tripoli, a confiderable town of Africa, and capital of 
a republic of the fame name in Barbary, and under protec-* 
tion of the grand feignior, with a cadle and a fort. It is 
pretty large, and the inhabitants are noted pirates. It was 
taken by Charles V. who fettled the knights of Malta 
there ; but they were driven away by the Turks in 1551. 
It was formerly very flouridling ; and has now fome trade 
in duffs, faffron, corn, oil, wool, dates, odrich feathers, and 
lkins: but they make more of the Chridian flaves which 
they take at fea; for they either fet high ranfoms upon 
them, or make them perform all forts of work. It is feated 
on the coad of the Mediterranean, in a fandy foil, and fur- 
rounded by a wall, drengthened by other fortifications. E. 
Long. 13. 12. N. Lat. 32. 34. 

Tripoli, called Tripolis of Syria, to didinguifh it from 
Tripoli in Barbary , received its name from its being an¬ 
ciently formed of three cities at a fmall di dance from each 
other, one of which belonged to the Aradians, or ancient 
kingdom of Arad, the fecond to the Sidonians, and the 
third to the Tyrians, perhaps as a common mart to thofe 
maritime powers. The prefent town of Tripoli is built at 
the didance of a mile and a half from the other, upon the 
declivity of a hill facing the fea, in 34 0 20' north latitude* 
and in 35 0 50' ead longitude from Greenwich. It is fur- 
rounded with walls, fortified with feven high drong towers, 
and a cadle, all of Gothic architefture ; but the dreets are 
narrow, and the houfes low. The city contains about 8000 
houfes, and near 60,000 inhabitants, confiding of Turks, 
Chridians, and Jews. The bafha, or pacha, who refides in 
the cadle, where there is a garrifon of zoo janizaries, go¬ 
verns the adjacent territory, in which there is plenty of fruit, 
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Tnpo h and a great number of mulberry-trees, which enable the in- 
. I) habitants to carry on a filk manufadure, from which they 
draw confiderable profit. 

All the environs of Tripoli are laid out in orchards, where 
the mopal grows fpontaneoufly, and the white-mulberry is 
cultivated for the filk-worm ; the pomegranate, orange, and 
lemon trees for their fruit, which is here very fine. The 
country, though delightful to the eye, is unhealthy ; from 
July to September, epidemic fevers, like thofe of Scande- 
roon and Cyprus, prevail, and are principally caufed by the 
artificial inundations made for the purpofe of watering the 
mulberry trees, to enable them to throw out their fecond 
leaves, and from a want of free circulation of air, the city 
being open only to the we'ftward. 

Tripoli, a genus of argillaceous earth, much ufed in the 
polilhing of metals. It has its name from Tripoli in Bar¬ 
bary, from whence it was formerly brought to us, and has 
the following properties: 1. It does not effervefce with 
any of the acids. 2. It hardens in the fire ; and by a con¬ 
fiderable heat, its furface becomes vitrified. 3. Every kind 
of it, excepting that found in England, becomes red by 
calcination. 4. It is fufible by mixture with calcareous., 
earth, as well as by means of borax and microcofmic fait. 
5. Generally no fait can be extracted by walhing, though 
fometimes the marine and vitriolic acid may be extracted by 
* diftillation. 6. When crude it imbibes water, but is not 

diffufible in it. 7. It taftes like common chalk, and feels 
fandy between the teeth, though no fand can by any means 
be extrafted from it. 

Tripoli is found of two different kinds : 1. Solid, and of 
a rough texture ; brown, yellowilh, and fpotted like marble. 
2. Friable and compadt ; granulated, brown, or yellowilh ; 
this laft being the kind met with in England. This laft 
kind has alfo been found in Scotland ; but the rotten (tone 
found in Derbyfhire, and likewife much ufed in polilhing, 
is quite another fubftance. According to Ferber, the rot¬ 
ten ftone is tripoli mixed with a calcareous earth. In the 
memoirs of the academy at Paris, for 1769, it is afferted, 
that tripoli is a volcanic produdt. In proof of this, we 
are there informed, that a coal-mine at St Eftienne having 
accidentally taken fire, and the fire having extended to fome 
beds of fchiftus and bitumen, tripoli was found in the burnt 
parts Of the ftrata, but nowhere elfe. Cronftedt is of opi¬ 
nion, that 100 parts of it contain 90 of filiceous earth, 7 
of argill, and 3 of iron ; but the red fort probably contains 
more iron. 

TRIPTOLEMUS, laws of. See Mysteries, n° 74. 

TRIQUETROUS, among botanifts, expreffes a fruit 
or leaf that has three lides or faces all flat. 

TRIREMIS, in antiquity, a galley with three ranks of 
oars on a fide. 

TRISMEGISTUS, an epithet or fumame given t» one 
of the two Hermefes. SeeTHOTH. 

TRISMUS, the locked jaw. See Medicine, n° 280. 

TRISSYLLABLE, in grammar, a word confiding of 
three fyllables. 

TRITICUM, wheat, in botany: A genus of plants 
belonging to the clafs of triandria, and order of digynia; and 
in the natural fyftem ranging under the 4th order, Gramina. 
The calyx is bivalve, folitary, and generally containing three 
florets ; the corolla is bivalve, one valve being bluntilh, the 
other acute. There are 15 fpecies ; the cejlivum, fummer or 
fpring wheat; hybernum , winter Lammas, or common wheat; 
(ompq/itum, turgidum, or cone-wheat; polonium, or Polifh 
wheat ; fpdta, or fpelt-wheat; monococcum, or one-grained 
wheat; projlratum, or trailing wheat-grafs; pumilum, or 
dwarf wheat-grafs; junceum, or rulh wheat-grafs 5 repots, 


or couch-grafs; tenellum, or tender wheat-grafs; mar itl-mum, Tritirum. 
or fea wheat-grafs ; unilaterale, or fpiked fea-wheat; unto- 

loides, or linear fpiked wheat-grafs_Of what country the 

firft fix fpecies are natives, cannot now be determined : the 
proftratum is a native of Siberia ; the junceum, repens, uni¬ 
lateral, and maritimum, are natives of Britain ; the tenel¬ 
lum is a native of Spain ; and the unioloides is a native of 
Italy. It may alfo be obferved, that the firft nine are an¬ 
nuals, the reft are perennials. See Agriculture, n° 122 ; 
and Husbandry. Part I. 

Linnseus comprehends the different kinds of wheat cul¬ 
tivated at prefent under fix fpecies ; but cultivation has pro¬ 
duced a great many varieties from thefe. 

1. Triticum ajltvum, or fpring-wheat, hath four, flowers 
in a calyx, three of which moftly bear grain. The calyces 
ftand pretty diftant from each other on both fides a flat 
fmooth receptacle. The leaves of the calyx are keel fhaped, 
fmooth, and they terminate with a fhort arifta. The glumes 
of the flowers are fmooth and bellying, and the outer leaf of 
three of the glumes in every calyx is terminated by a long 
arifta, but the three inner ones are beardlefs. The grain is 
rather longer and thinner than the common wheat. It is 
fuppofed to be a native of fome part of Tartary. The far¬ 
mers call it Spring Wheat, becaufe it will come to the fickle 
with the common wheat, though it be fown in February or 
March. The varieties of it are : Triticum ajlivum fpica et 
grana rulente. Spring wheat, with a red fpike and grain. 

Triticum ajlivum rubrum, fpica alba. Red fpring wheat, with 
a white fpike. Triticum ajlivum, fpica et grana alia. Spring 
wheat, with a white fpike and grain.—2. Triticum hybernum 
winter or common wheat, has alfo four flowers in a calyx, 
three of which are moftly produdive. The- calyces ftand 
on each fide a fmooth flat receptacle, as in the former 
fpecies, but they are not quite l’o far afunder. The leaves 
of the calyx are bellying, and fo fmooth that they appear 
as if poliihed, but they have no arifta. The glumes of the 
flowers .too are fmooth, and the outer ones near the top of 
the fpike are often tipped with fhort ariftse. The grain is 
rather plumper than the former, arid is the fort moft gene¬ 
rally fown in England ; whence the name of common wheat. 

Its varieties are: Triticum hybernum, fpica et grana rulente. 

Common wheat, with a red fpike and grain. Triticum hy¬ 
bernum rubrum, ■ fpica alba. Common red wheat, with a 
white fpike. Triticum hybernum, fpica et grana alba . Common 
wheat, with a white fpike and grain.—3. Triticum turgidum, 
thick fpiked or cone-wheat, is eafily diftinguiihed from ei¬ 
ther of the former; for though it has four flowers in a ca¬ 
lyx after the manner of them, yet the whole calyx and the 
edges of the glumes are covered with foft hairs. The caly¬ 
ces too ftand thicker on the receptacle, which make the 
fpike appear more turgid. Some of the outer glumes near 
the top of the fpike are terminated by fhort ariftae, like thofe 
of the common wheat. The grain islhorter, plumper, and 
more convex on the back than either of the former fpecies. 

Its varieties are numerous, and have various appellations in 
different counties, owing to the great affinity of feveral of 
them. Thofe moft eafily to be diftinguiihed are : Triticum 
turgidum conicum album. White cone wheat. Triticum tur¬ 
gidum conicum rubrum. Red cone wheat. Triticum turgidum 
ariftiferum. Bearded cone wheat. Triticum turgidum, fpica 
multiplici. Cone wheat, with many ears. The third variety 
is what the farmers call clog wheat, fquare wheat, and rivets. 

The grain of this is remarkably convex on one fide, and 
when ripe the awns generally break in pieces and fall off. 

This fort is very produftive, but it yields an inferior flour 
to what the former two fpecies do.—4. Triticum Polo- 
nicum, or Polifh wheat, has fome refemblance to the turgi¬ 
dum, 
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Triton- dum, but both grain and fpike are longer. The calyx con- 
Trlum h ta ‘ ns on ^ uvo A° we rs, and the glumei are furnifhed with 
very long arifl®; the teeth of the midrib are bearded. As 
this fort is feldom fown in England, there is no telling what 
varieties it produces.*—5. Trlticum Spelta , fpelt or German 
wheat. At firft view this has a great refemblance to barley, 
but it has no involucrum. The calyx is truncated ; that i ■, 
it appears as if the ends were fnipped off, and it contains 
four flowers, two of which are hermaphrodite and the 
glumes bearded, but the intermediate ones are neuter. 
There are two rows of grain as in barley, but they are 
fhaped like wheat- It is much cultivated in France, 
Germany, and Italy. 6. T‘riticum monococcurn, St Peter’s 
corn, or one-grained wheat, has three flowers in each 
calyx alternately bearded, and the middle one neuter. The 
fpike is fliining, and has two rows of grain in the man¬ 
ner of barley. Where it grows naturally is not known, but 
it is cultivated in Germany ; and in conjunction with fpelt 
wheat is there made into bread, which is coarfe, and not fo 
nourifliing as that made of common wheat. Malt made of 
any of our wheats is often put into beer, and a fmall quan¬ 
tity of it will give a large brewing a fine brown tranfparent 
tincture. 

TRITON, a fea demigod, held by the ancients to be an 
officer or trumpeter of Neptune, attending on him, and 
carrying his orders from fea to fea. 

TRITURATION, the aCt of reducing a folid body in¬ 
to afubtile powder; called alfo pulverifation and levitation. 

TRIUMPH, in Roman antiquity, a public and folemn 
honour conferred by the Romans on a victorious general by 
allowing him a magnificent entry in the city. 

The greater triumph, called alfo curulis, or fimply the tri¬ 
umph, was decreed by the fenate to a general, upon the con¬ 
quering of a province or gaining a fignal victory. The day 
appointed for the ceremony beingarrived,fcaffolds were erect¬ 
ed in the forum and circus, and all the other parts of the 
city where they could belt behold the pomp : the fenate went 
to meet the conqueror without the gate called Cnpena or 
Triumph alts, and marched back in order to the Capitol ; the 
ways being cleared and cleanfed by a number of officers and 
tipftaffs, who drove away fuch as thronged the paffage or 
ftraggled up and down. The general was clad in a rich 
purple robe, interwoven with figures of gold, fetling forth 
his great exploits ; his bufkins were befet with pearl; and 
he wore a crown, which at firft was only laurel, but after¬ 
wards gold ; in one hand he bore a branch of laurel, and in 
the other a truncheon. He was carried in a magniScent 
chariot, adorned with ivory and plates of gold, drawn ufu- 
ally by two white hoif’es j though fometimes by other ani¬ 
mals, as that of Pompey when he triumphed over Africa, 
by elephants; that of Marc Anthony by lions; that of Heli- 
ogabalus by tigers; that of Aurelian by deer, &c. His 
children were at his feet, and fometimes on the chariot- 
fiorles. The proceffion was led up by the muficians, who 
played triumphal pieces in praife of the general: thefewere 
followed by young men who led the victims to the facrifice, 
with theirhorns gilded, and their heads adorned with ri¬ 
bands and garlands; next came the carts and waggons, load¬ 
ed with all the fpoils taken from the enemy, with their horf- 
es, chariots, &c. ; thefe were followed by the kings, princes, 
and generals,whohad been,takencaptives,loaded with chains: 
after thefe appeared the triumphal chariot, before which, as 
it paffed, they all along ftrewed flowers, and the people with 
loud acclamations called out, Io triumphs ! The chariot was 
followed by the fenate clad in white robes; and the fenate 
by fuch citizens as had been fet at liberty orranfomed ; and 
the proceffion was clofed by the priefts and their officers and 


utenfils, with a white ox led along for the chief victim. In Triumvir 
this order they proceeded through the triumphal gate, along jl.,^ 
the via facra, to the Capitol, where the victims were (lain. 

In the mean time all the temples were open, and all the al¬ 
tars loaded with offerings and incenfe ; games and combats 
were celebrated in the public places, and rejoicings appear¬ 
ed every where. 

TRIUMVIR, one of the three perfons who govern abfo- 
lutely, and with equal authority, in a flute. It is chiefly ap¬ 
plied to the Roman government: Cssfar, Pompey, and Craf- 
fus, were the firfl triumvirs who divided the government 
among them. There were alfo other officers fo called ; as 
the triumviri or trefviri capitales, who weie the keepers of 
the public goal : they had the office of punifhing malefac- % 

tors; for which purpofe they kept eight lidtors under them. 

TROAS, a country of Phrygia in Afia Minor, of which 
Troy was the capital. When Troas is taken for the whole 
kingdom of Priam, it may be fuid to contain Myfiaand Phry¬ 
gia Minor ; but if only applied to that part of the country 
where Troy was fituated, its extent is confined within very 
narrow limits. Troas was anciently called Dardania. See 
Troja. 

TROCHuEUS, in profody, a foot confiding of a long 
and fhort fyllable. 

TROCHANTER, in anatomy. See there, n° 58. 

TROCHE, in pharmacy, a fort of medicine made of glu¬ 
tinous fubftances into little cakes, and afterwards exficcated. 

See Pharmacy, n° 560—569. 

TROCHILUS, Humming Bird, a genus of birds be¬ 
longing to the order of pica. The roftrum is Tubulate, fili¬ 
form, and longer than the head, the apex being tubular; the 
upper mandible fheaths the lower. The tongue is filiform 
and tubulous, the two threads coalefcing ; the feet are {len¬ 
der and fit for walking ; the tail has ten feathers. There 
are 65 fpecies, none of which are natives of Britain. They 
are all remarkable for the beauty of their colours, and mofl 
of them for the fmallnefs of their fize, though fome are eight 
or nine inches in length.—They are divided into two fami¬ 
lies, viz. thofe with crooked bills, and thofe with ftraight 
bills. Of thefe we {hall deferibe the four following fpe¬ 
cies : 

1. The ex ills, or little humming-bird, has a crooked bill, 
is an inch and a half in length ; frequently weighing lefs than 
50 grains. The bill is black, and half an inch in length : 
the body greenifh brown, witha red, fliining, inimitable glofs: 
the head is crefted with a fmall tuft, green at bottom, but of 
a fparkling gold colour at top : quills and tail fine black. It - 
is a native of Guiana ; and the velocity of it in flying is fo 
great, that the eye can fcarce keep pace with its motion. 

2. The mofehilus, or ruby-necked humming-bird, accord¬ 
ing to Marcgrave is the moft beautiful of the whole genus. 

Its length is three inches four lines ; the bill ftraight, eight 
lines long, and blackfill: the top of the head and hind part 
of the neck are as bright as a ruby, and of the fame colour : 
the upper parts of the body are brown,with a faint mixture of 
green and gold : the throat and fore parts of the neck are the 
colour of the mofl brilliant topaz : the belly, Tides, and thighs 
are brown ; but on the lower part of the belly, on each fide, 
is a fpot of white : the tail is rufous purple, inclining to vi¬ 
olet at the ends ; the two middle feathers are fhorteft:: the legs 
and claws blackfill. The female has only a dafh of golden 
or topaz on the breaft and fore part of the neck ; the reft: 
of the under parts are greyifh white. This fpecies is found 
in Brazil, Curafiba, Guiana, and Surinam. 

3. The minimus, or lead humming-bird, is exceeded, both 
in weight and dim.nfions, by feveral fpecies of bees. The 
total length is one inch and a quarter ; and when killed, 

weighs 
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Trochilus. weighs no more, according to Sir Hans Sloan, than 20 
grains. The bill is ftraightand black, three lines and a half 
in length : the upper parts of the head and body are of a 
greenllh gilded brown, in fome lights appearing reddilh : 
the under parts are greyifh white; the wings are violet- 
brown ; the tail of a bluifh black, with a glois of poliihed 
metal; but the outer feather except one on each fide, is grey 
from the middle to the tip, and the outer one wholly grey ; 
legs and claws brown. The female is lefs than the male : 
the whole upper fide of a dirty brown, with a flight glofs of 
green ; the under parts of a dirty white. Thefe birds are 
found in various parts of South and North America and 
the adjacent iflands.—Our author received it from Jamaica. 

4. Superciliofus, white lhaft, or fupercilious humming¬ 
bird, has a bill twenty lines long ; the feathers of the tail 
next the two long fhafts, are alfo the longed, and the lateral 
ones continually decrease to the two outermoft which are the 
fhorteft, and this gives the tail a pyramidical lhape : its quills 
have a gold glofs on a grey and blackifh ground, with a 
whitifh edge at the point, and the two (hafts are white 
through the whole projecting portions ; all the upper fide 
of the back and head gold colour ; the wing violet brown ; 
and the under fide of the body white-grey. 

Thefe birds fubfift on the neCtar or fweet juice of flowers : 
they frequent thofe mod which have a long tube ; particu¬ 
larly the impatiens nolime tangere, the monarda with crimfon 
flowers, and thofe of the convolvulus tribe. They never 
fettle on the flower during the aftion of extracting the juice, 
but flutter continually like bees, moving their wings very 
quick, and making a humming noife : whence their name. 
They are not very (hy, differing people to come within a 
foot or two of the place where they are, but on approach¬ 
ing nearer, fly off like an arrow out of a bow. They often 
meet and fight for the right to a flower, and this all on the 
wing : in this (late they often come into rooms where the 
windows (land open, fight a little, and go out again. When 
they come to a flower which is juicelefs, or on the point of 
withering, they pluck it off as it were in anger, by which 
means the ground is often quite covered with them. When 
they fly againft each other, they have, befides the humming, 
a fort of chirping noife like afparrow or chicken. They do 
not feed on infeCls nor fruit; nor can they be kept long in 
cages, though they have been preferved alive for feveral 
weeks together by feeding them withwater in which fugar 
had been dilfolved. 

This bird mod frequently builds in the middle of a branch 
of a tree, and the nett is fo fimall that it cannot be feen by a 
perfon who (lands on the ground ; any one therefore defirous 
of feeing it, muft get up to the branch, that he may view it 
from above : it is for this reafon that the nefts are not more 
frequently found. The neft is of courfe very fmall, and quite 
round : the out fide, for the moll part, is compofed of green 
mofs, common on old pales and trees ; the infide of foft down, 
moftly collected from the leaves of the great mullein, or the 
filk-grafs; but fometimes they vary the texture, making ufe 
«f flax, hemp, hairs, and other foft materials: they lay two 
• eggs of the (ize of a pea, which are white, and not bigger 
at one end than the other. 

The above account of the manners will in general fuit all 
the birds of this genus; for as their tongues are made for 
fuCtinn, it is by this method alone that they can gain nou- 
rifhment: no wonder, therefore, they can fcarcely be kept 
alive by human artifice. Captain Davies, however, inform, 
ed our author, that he kept thefe birds alive for four months 
by the following method :—He made an exaft imitation of 
(ome of the tubular flowers with paper, fattened round a to¬ 
bacco-pipe, and painted them of a proper colour ; thefe were 
placed in the order of nature, in the cage wherein thefe little 


creatures were confined ; the bottoms of the tubes were fill- TrogTa* 
ed with a mixture of brown fugar and water as often as d ) r ‘ e ‘- 
emptied ; and he had the pleafure of feeing them perform -prolliui 
every aCtion ; for they foon grew familiar, and took the non- 
rifliment in the fame manner as when ranging at large, 
though clofe under his eye. 

TROGLODYTES, in ancient geography, a people 
of Ethiopia, faid to have lived in caves underground. Pom- 
ponius Mela gives a ttrange account of the Troglodites : he 
fays, they did not fo properly fpeak as (hriek j and that they 
lived on ferpents. 

TROGUS, (Pompeius), Latin univerfal hiftorian to the 
time of Auguftus Caefar, of whom we have only an abridge¬ 
ment by Juftin, flourifhed about 41 B. C. 

TROJA, the capital city of Troas, or, according to 
others, a country of which Ilium was the capital. It was 
built on a fmall eminence near Mount Ida, and the promon¬ 
tory of Sigxum, at the diftance of about four miles from the 
fea-ihore. Dardanus the firft king of the country built it# 
and called it Dardania , and from Tros one of his fucceffors 
it was called Troja, and from Ilus Ilian. This city has been 
celebrated by the poems of Homer and Virgil; and of all 
the wars which have been carried on among the ancients, 
that of Troy is the mod famous. 

A defcription’of the plan of Troy has been lately publiflj- 
ed in French in the 3d volume of the Philofophical Tranf- 
aftions of the Royal Society of Edinburgh, written by M. 
Chevalier. The city of Troy, according, to him, flood on the 
prefent fite of the modern village of Bounarbachi, diftant 
four leagues from thefea, and which is the refidence of an 
Aga, ruling with abfolute fway the inhabitants of the Tro¬ 
jan plain, and the inferior Agas, to whom they are immedi¬ 
ately fubjeft. Bounarbaci is fituated on the fide of an 
eminence, expofed to every wind, at the termination of a 
fpacious plain, the foil of which is rich and of a blackilh 
colour. Clofe to the village is to be feen a marfli covered 
with tall reeds ; and the fituation is impregnable on all fides 
except at Erin (Homer’s spmoc), the hill of wild fg trees, 
which extended between the Sctean gate and the fources of 
the Scamander. Thefe circumftances, agreeing with Ho¬ 
mer’s defcriptions, flrongly fupport M. Chevalier’s opinion 
concerning the fituation of Troy. A very interefting part 
of this work is the account of conical mounds or barrows, 
feveral of them 100 feet in diameter at the bafe ; and which 
the author maintains to be the identical tombs raifed over 
the a(hes of the heroes of the Trojari war: fome of them 
he deems more ancient. He defcribes particularly the 
tombs of Efyetes, Ilus, Ajax, Hetttor, Achilles, Patroclus, 
and Antilochus. 

This diflertation, which runs to the length of 92 quarto 
pages, is replete with erudition and ingenious reafoning, 
and is illuftrated and embellittied by maps of the plan of 
Troy and feveral tables of infcriptions. It has been ttanf- 
lated with much accuracy and care by Mr Dazel profeffor 
of Greek in the Univerfity at Edinburgh, and accompanied 
with large notes and illuftrations. 

PSOLLIUS, Globe-Flower, or Eucken Gowan , in 
botany: A genus of plants belonging to the clafs of polyan* 
dria and order of polygynia ; and in the natural fyttem 
ranging under the 26:h order, Multifiliqute. The calyx is 
wanting ; there are about 14 petals ; the capfules are very 
numerous, ovate, and monofpermous. There are two fpe- 
cies, the afiaticus and europaeus ; the latter of which is a 
Britifh plant. 

Europaus, or European globe-flower, has its corollets con- 
nivent, and from 9 to 16 neftaria, of the length of the fta-- 
mina, linear, plane, incurvated, and perforated at the infide 
of the bafe. The leaves are divided firtt into five fegmencs 

down 
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Tromp down to the bafe; the fegments are again divided, each about 
U half way, into two or three lobes, which are fharply indent- 
dours*" ed on ed S es - The a ^ 00t high, and fcarcely 

branched : the flower is yellow, globofe, and fpacious. It 
grows at the foot of mountains, and by the fides of rivulets. 
The country people in Sweden ftrew their floors and pave¬ 
ments on holidays with the flowers, which have a pleafant 
finell, and are ornamental in gardens. 

TROMP (Martin Happertz Van), a celebrated Dutch 
admiral, was born at the Bailie, in Holland. He railed 
himfelf by his merit, after having diftinguifhed himfelf on 
many occafions, efpecially at the famous engagement near 
Gibraltar in 1607. He palled for one of the greateft fea- 
men that had till that time appeared in the world; and was 
declared admiral of Holland, even by the advice of the 
prince of Orange. He in that charader defeated a large 
Spanilh fleet in 1630, and gained 32 other vidories at fea ; 
but was killed when under deck, in an engagement with the 
Englifh in 1653. The Aates-general caufed medals to be 
ftruck to his honour, and lamented him as one of the great- 
eft heroes of their republic. Van Tromp, in the midft of 
the greateft glory, conltantly difcovered a remarkable mo- 
delly ; for he never alTumed a higher charader than that of 
a burgher, and that of being the father of the failors. 

TRONAGE, an ancient cuftomary duty or toll, for 
weighing of wool. According to Fleta, trona is a beam to 
weigh with, mentioned in the ftat. VVeftm. 2. cap. 25. And 
tronage was ufed for the weighing wool in a ftaple or public 
mart, by a common trona or beam ; which, for the tronage 
of wool in London, was fixed at Leaden-Hall. The mayor 
and commonalty of London are ordainedkeepers of the beams 
and weights for weighing merchants commodities, with power 
to affign clerks and porters, &c. of the great beam and ba¬ 
lance ; which weighing of goods and wares is called tronage; 
and no ftranger {hall buy any goods in London before they 
are weighed at the king’s beam, on pain of forfeiture. 

TRONE-weight, the moft ancient of the different 
weights ufed in Scotland ; and, though now forbidden by 
fcveral ftatutes, is ftill ufed by many for home-commodities, 
and that in a very irregular manner ; for the pound varies in 
different places, and for different purpofes, from 20 to 24 
Dutch ounces. The common allowance is 21 ioz. for wool, 
20 4-for butter and cheefe, 20 for tallow, lint, hemp, and 
hay. It is divided into 16 of its own ounces, and 16 pounds 
make a ftone. 

TROOP, a fmall body of horfe or dragoons, about 50 
or 60, fometimes more, fometimes lefs, commanded by a 
captain, lieutenant, cornet, quarter-mafter, and three corpo¬ 
rals, who are the lowed officers of a troop. 

TROPE. See Oratory, n p 52— 66 . 

TROPHONIUS cave, or Oracle (anc. geog.), a cave 
near Lebadia in Bceotia, between Helicon and Chaeronea 
(Strabo) : fo called from Trophonius, an enthufiaftic di¬ 
viner ; who, defcending into this cave, pretended to give 
anfwers and pronounce oracles; and was hence called Ju¬ 
piter ‘Trophonius . Such as went down to this cave never 
after fmiled ; hence the proverbial faying of a man who has 
loft his mirth, That he is come out of Trophonius’s cave. 
Though Paufanias, who writes from experience, contradids 
this ; affirming that perfons came out of the cave affeded 
indeed with a ftupor, but that they foon after recovered 
themfelves. See Oracle. 

TROPPIY (Tropeum), among the ancients, a monument 
of vidory. 

TROPIC-BiRn. See Ph*ton. 

TROPICS. See Geography, n° 40. 
TROUBADOURS, poets that flourilhed in ProVence 
during the 12th century. 


They wrote poems on love and gallantry ; on the illuftri- Trover 
ous characters and remarkable events of the times; fatires II 
which were chiefly direded againft the clergy and monks ; Trempct, 
and a few didactic pieces. The troubadours were great fa¬ 
vourites in different courts, diffufed a tafte for their lan¬ 
guage and for poetry over Europe, which wqs about that 
time funk in ignorance and rudenefs ; they difappeared in 
the 14th century. A hiffory of the troubadours in 3 vo- 
lums 1 2mo, was begun by M. de Sainte Pahie, and finifti- 
ed by the Abbe Millot. See Music, n° 23. 

TROVER, inlaw, an adion that a man hath againft one 
that, having found any of his goods, refufeth to deliver them 
upon demand. 

TROUT. See Salmo. 

TROY. See Troja, 

Tkor-lFeight, one of the moft ancient of the different kinds 
ufed in Britain. The ounce of this weight was brought from 
Grand Cairo in Egypt, about the time of the crufades, into 
Europe, and firft adopted in Troyes a city of Champagne ; 
whence the name. 

The pound Englijh Troy contains 12 ounces, or 5760 
grains. It was formerly ufed for every purpofe ; and is ftill 
retained for weighing gold, filver, and jewels; for compound¬ 
ing medicines ; for experiments in natural philofophy ; and 
for comparing different weights with each other. 

Scots Tuor-Wcight was eftablifhed by James VI. in the 
year 1618, ■who enaded, that only one weight lhould be 
ufed in Scotland, viz. the French Troy ftone of 16 pounds, 
and 16 ounces in the pound. The pound contains 7600 
grains, and is equal to 17 oz. 6 dr. avoirdupois. The cwt. 
or 112 lb. avoirdupois, contains only 1031b. 2\ oz. of this 
weight, though generally reckoned equal to 104 lb. This 
weight is nearly, if not exadly, the fame as that of Paris and 
Amfterdam ; and is generally known by the name of Dutch 
uu.ight. Though prohibited by the articles of union, it is 
ftill ufed in weighing iron, hemp, flax, moft Dutch and Bal¬ 
tic goods, meal, butcher-meat, unwrought pewter and lead, 
and fome other articles. 

TRUE love, in botany. See Paris. 

TRUFFLES. See Lycoperdon. 

TRUMPET, a mufical inftrument, the moft noble of all 
portable ones of the wind kind ; ufed chiefly in war, among 
the cavalry to dire# them in the fervice. Each troop of ca¬ 
valry has one. The cords of the trumpets are of crimfon, 
mixed with the colours of the facings of the regiments. 

As to the invention of the trumpet, fome Greek hiftori- 
ans aferibe it to the Tyrrhenians ; but others, with greater 
probability, to the Egyptians ; from whom it might have 
been tranfmitted to the Ifraelites. The tiumpet was not in 
ufe among the Greeks at the lime of the Trojan war ; though 
it was in common ufe in the time of Homer. According 
to Potter {Arch. Grac.v ol. ii. cap. 9.), before the invention 
of trumpets, the firft fignals of battle in primitive wars were 
lighted torches; to thefefucceeded (hells of fifties, which were 
founded like trumpets. And when the trumpet became com¬ 
mon in military ufe, it may well be .imagined to have ferved 
at firft only as a rough and noify fignal of battle, like that 
at prefent in Abyflinia and New Zealand, and perhaps with 
only one found. But, even when more notes were pro¬ 
duced from it, fo noify an inftrument muft have been an unfit 
accompaniment for the voice and poetry ; fo that it is pro¬ 
bable the trumpet was the firft ftfto inftrument in ufe among 
the ancients. 

Trumpet, articulate, comprehends both the fpealing and the 
hearing trumpet, is by much the moft valuable inftrument, and 
has, in one of its forms, been ufed by people among whom we 
fhould hardly have expeded to find fuch improvements. 

That \he/peaking trumpet , of which the objed is to increafe 

the 
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the force of articulate founds, fliould have been known to the 
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ancient Greeks, can excite no wonder; and therefore we eafily 
admit the accouuts which we read of the horn or trumpet, 
with which Alexander addreffed his army, as well as of the 
whifpering caverns of the Syracufan tyrant. But that the 
natives of Peru were acquainted with this inftrument, will 
probably furprife many of our readers. The fad! however - 
feems incontrovertfble. 

In the Hiftory of the Order of Jefuits, publilhed at Naples 
in 1601 by Beritaria, it is laid, that in the year 1595 afmall 
convent of that order in Peru, fituated in a remote corner, 
was in danger of immediate deftrudtion by famine. One 
evening the l’uperior Father Samaniac, implored the help of 
the cacique ; next morning, on opening the gate of the rao- 
naftery, he found it furrounded by a number of women, each 
of whom carried a fmall bafket of provifions. He returned 
thanks to heaven for having miraculoufly interpofed, by in- 
fpiring the good people with pity for the diftrefs of his 
friars. But when he expreffed to them his wonder how they 
came all to be moved as if by mutual agreement with thefe 
benevolent fentiments, they told him it was no fuch thing ; 
that they looked on him and his countrymen as a pack of 
infernal magicians, who by their forceries had enflaved the 
country, and had bewitched their good cacique, who hi¬ 
therto had treated them with kindnefs and attention, as be¬ 
came a true worfhipper of the fun ; but that the preceding 
evening at funfet he had ordered the inhabitants of fuch and 
fuch villages, about fix miles off, to come that morning with 
provifions to this neft of wizzards. 

The fuperior alked them in what manner the governor 
had warned fo many of them in fo fhort a time, ac inch a 
diftance from his own relidence ? They told him that it 
was by the trumpet ; and that every perfon heard at their 
own door the diftindt terms of the order. The father had 
heard nothing ; but they told him that none heard the trum¬ 
pet but the inhabitants of villages to which it was diredled. 
This is a piece of very curious information ; but, after allow¬ 
ing a good deal to the exaggeration of the reverend Jefuits, 
it cannot, we think, be doubted, but that the Peruvians ac¬ 
tually poffeffed this ftentorophonic art. For we may obferve 
that the effedt deferibed in this narration refembles what we 
■now know to be the effedt of fpeaking trumpets, while it is 
unlike what the inventor of fuch a tale would naturally and 
.ignorantly fay. Till fpeaking trumpets were.really known, 
we fhould expedt the found to be equally diffufed on ail Tides, 
which is not the cafe ; for it is much ftronger in the line of 
the trumpet than in any diredtion very oblique to it. 

About the middle of the laft century, Atbanafius Kircher 
turned his attention to the philofophy of found, and in dif¬ 
ferent works threw out many ufeful and fcienlific hints on 
the conftrudtion of fpeaking trumpets (fee Acoustics and 
Kircher) ; but his mathematical illuftrations were fo vague, 
and his own charadter of inattention and credulity fo noto¬ 
rious, that for fame time thefe works did not attradt the no¬ 
tice to which they were well intitled. 

About the year 1670 Sir Samuel Morland, a gentleman of 
great ingenuity, fcience, and order, took up the fifbjedt, 
and propofed as a queftion to the Royal Society of London, 
What is the beft form for a /peaking trumpet ? which he 
called a ftentorophonic horn. He accompanied his demand 
with an account of his own notions on the fubjedt (which 
he acknowledged to be very vague and conjectural), and an 
exhibition of Tome inftruments conftrudted according to his 
views. They were in general very large conical tubes, fud- 


denljr fpreading at the very mouth to a greater width. Their Trumpet* 
effect was really wonderful. They were tried in St James’s 
park ; and his Majeftv K. Charles II. fpeaking in his ordi¬ 
nary colloquial pitch of voice through a trumpet only 5 i Test 
long, was clearly and moft diftindly heard at the diftance of 
a thoufand yards. Another perfon, feleCted we fuppofe for 
the loudnefs and diftindtnefs of his voice, was perfectly un- 
derftood at the diftance of four miles and a half. The 
fame of this foon fpread; Sir Samuel Morland’s princi¬ 
ples were refined, confidering the novelty of the thing, and 
differ confiderably from father’Kircher’s. The aerial undu¬ 
lations (for hefpeaks very accurately concerning the nature of 
found) endeavour to diffufe themfelves in fpheres, but are 
flopped by the tube, and therefore redundulate towards the 
axis like waves from a bank, and, meeting in the axis, they 
forma ftrong undulation a little farther advanced along the 
tube, which again fpreads, is again reflected, and fo on, till 
it arrives at the mouth of the tube greatly magnified, and 
then it is diffufed through the open air in the fame manner, 
as if all proceeded from a very fonorous point in the centre 
of the wide end of the trumpet. The author diftingui/hes 
with great judgment between the prodigious reinforcement 
of found in a fpeaking trumpet and that in the mufical trum¬ 
pet, bugle-horn, conch-ftiell, &c.; and fliows that the differ^ 
ence confifts only in the violence of the firft fonorous agita¬ 
tion, which can be produced by us only on a very fmall ex¬ 
tent of furface. The mouth-piece diameter therefore of the 
mufical trumpet muft be very fmall, and the force of blaft 
very confiderable. Thus one ftrong but fimple undulation 
will be excited, which muft be fubjeCled to the modifica¬ 
tions of harmony, and will be augmented by ufing a coni¬ 
cal tube (a). But a fpeaking trumpet muft make no change 
on the nature of the firft undulations; and each point of the 
mouth-piece muft be equally confidered as the centre of fo¬ 
norous undulations, all of which muft be reinforced in the 
fame degree, otherwife all diftinftnefs of articulation will be 
loft. The mouth-piece muft therefore take in the whole of 
the mouth of the fpeaker. 

When Sir Samuel Morland’s trumpet came tobe generally 
known on the continent, it was foon difeovered that the fpeak¬ 
er could be heard at a great diftance only in the line of the 
trumpet ; and this circumftance was by a Mr Caffegrain 
( Journ. des Sgavans 1672, p. 131.) attributed to a defedt in 
the principle of its conftrudtion, which he faid was not accord¬ 
ing to the laws of fonorous undulations. He propofed a 
conoid formed by the revolution of a hyperbola round its 
affymptote as the beft form. A Mr Hafe of Wirtemberg, 
on the other hand, propofed a parabolic conoid, having the 
mouth of the fpeaker placed in the focus. In this conftruc- 
tion he plainly went on the principle of a refledtion fimilar 
to that of the rays of light; but this is by no means the 
cafe. The effedt of the parabola will be to give one re¬ 
fledtion, and in this all the. circular undulations will be 
converted into plain waves which are at right angles to 
the axis of the trumpet. But nothing hinders their fub- 
fequent diffufions ; for it does not appear that the found 
tfrill be enforced, becaufe the agitation of the particles on 
each wave is not augmented. 

The fubjedl is exceedingly difficult. We do not fully 
comprehend on what circumftance the affedtion or agita¬ 
tion of our organ, or Amply of the membrana tympani, 
depends. A more violent agitation of the fame air, that is, 
a wider ofcillation of its pai tides, cannot fail to increafe the 
impulle on thismembrane. Thepoint therefore is to find what 

concourfe 


(a) Accordingly the found of the bugle-horn, of the mufical trumpet, or the French horn, is prodigioully loud, when 
\v c confider the ifnall pa/fage through which a moderate blaft is fent by the trumpeter. 
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contourfe of feeble undulations will produce or be equiva- and we may exprefs this fhortly, by calling the found to Trump et 
lent to a great one. The reafonings of all thefe reftorers times louder or more intenfe. 

of the fpeaking trumpet are almoft equally fpecious, and each But we cannot do this precifely. We cannot by any 
point out fome phenomenon which fhould charadterife the contrivance make the found of a momentary fnap, and thofe 
principle of conftrudlion, and thus enable us to fay which is of its echoes, arrive at the ear in the fame moment, becaufe 
mod agreeable to the procedure of nature.—Yet there is they come from different diftances. But if the original 
hardly any difference in the performance of trumpets of equal noife be a continued found, a man’s voice, for example, ut- 
dimenfions made after thefe different methods. tering a continued uniform tone, the firft echo may reach 

The propagation of light and of elaftic undulations feem the ear at the fame moment with the fecond vibration of the 
to require very different methods of management. Yet the larynx; the fecond echo along with the third vibration, and 
ordinary phenomena of echoes are perfectly explicable by the fo on. It is evident, that this will produce the fame effedt. 
acknowledged laws either of optics oracouftics; ftill how- The only difference will be, that the articulations of the 
ever there are fome phenomena of found which are very un- voice will be made indiftindt, if the echoes come from very 
like the genuine refults of elaftic undulations. If founds are different diftances. Thus if a man pronounce the fyllable 
propagated fpherically, then what comes into a room by a taw, and the io fucceffive echoes are made from places 
fmall hole Ihould diffufe itlelf from that hole as round a centre, which are io feet farther off, the loth part of a fecond 
and it fhould be heard equally well at twelve feet diftancefrom (nearly) will intervene between hearing the firft and the 
the hole in every direction. Yet it is very fenfibly louder laft. This will give it the found of the fyllable thaw, or 
when the hearer is in the ftraight line drawn from the fono- perhaps raw, becaufe r is the repetition of t. Something 
rous body through the hole. A perfon can judge of the di- like this occurs when, Handing at one end of a long line 
redtion of the founding body with tolerable exadtnefs. Can- of foldiers, we hear the mulkets of the whole line difcharged 
non difcharged from the different fides of a fhip are very ea- in one inftant. It feems to us the found of a runningfire. 
fily diftinguilhed, which (hould not be the cafe by the New- The aim therefore in the conftrudlion of a fpeaking trum- 
tonian theory ; for in this the two pulfes on the ear Ihould pet may be, to caufe as many echoes as poflible to reach a 
have no fenlible difference. diftant ear without any perceptible interval of time. This 

The moft important fadt for our purpofe is this: An will give diftindtnefs, and fomething equivalent to loudnefs. 
echo from a fmall plane furface in the midft of an open field Pure loudnefs arifes from the violence of the fingle aerial un¬ 
is not heard, unlefs we Hand in fuch a fituation that the dulation. To increafe this may be the aim in the conftruc- 
angle of refledted found may be equal to that of incidence, tion of a trumpet; but we are not fufficiently acquainted 
But by the ufual theory of undulations,, this fmall furface with the mechanifm of thefe undulations to bring this about 
fhould become the centre of a new undulation, which fhould with certainty and precifion ; whereas we can procure this 
fpread in all diredtions. If we make an analogous experi- accumulation of echoes without much trouble, fince we 
ment on watery undulations, by placing a fmall flat furface know that echoes are, in faQ, refledted like light. We can 
fo as to projedt a little above the water, and then drop in a form a trumpet fo that many of thefe lines of refledted found 
fmall pebble at a diftance, fo as to raife one circular wave, fhallpafs through the place of the hearer. We are indebt- 
we lhall obferve, that when this wave arrives at the projedt- ed to Mr Lambert of Berlin for this Ample and popular 
ing plane, it is difturbed by it, and this difturbance fpreads view of the fubjedt; and flia.ll here give an abftratft of his 
from it on all fides. It is indeed fenfibly ftronger in that moft ingenious Differtation on Acouftic Inftruments, pub¬ 
line which is drawn from it at equal angles with the line lifted in the Berlin Memoirs for 1763. 
drawn to the place where the pebble was dropped. But in Sound naturally fpreads in all diredtions ; but we know 
the cafe of found, it is a fadt, that if we go to a very fmall that echoes or refledted founds proceed almoft ftridtly in cer- 
diftance on either fide of the line of refledtion, we lhall hear tain limited diredtions. If therefore we contrive a trumpet 
nothing. in fuch a way that the lines of echo lhall be confined within 

Here then is a fadt, that whatever may be the nature of the a certain fpace, it is reafonable to fuppofe that the found 
elaftic undulations, founds are refledted from a fmall plane will become more audible in proportion as this diffufion is 
in the fame manner as light. We may avail ourfelves of prevented. Therefore if we can oblige a found which, in 
this fadt as a mean for enforcing found, though we cannot the open air, would have diffufed itfelf over a hemifphere, 
explain it in a fatisfadtory manner. We Ihould expedt to keep within a cone of 120 degrees, we Ihould expedt it 
from it an effedt fimilar to the hearing of the original found, to be twice as audible within this cone. This will be ac- 
along with another original found coming from the place complilhed, by making the refledtions fuch that the lines of 
from which this refledted found diverges. If therefore the refledted found lhall be confined within this cone. N. B. 
refledted found or echo arrives at the ear in the fame inftant We here fuppofe that nothing is loft in the refledtion. Let 
with the original found, the effedt will be doubled ; or at us examine the effed of a cylindrical trumpet, 
leaft it will be the fame with two fimultaneous original Let the trumpet be a cylinder ABED (fig. 1.), and let 
founds. Now we know that this is in fome fenfe equiva- C be a founding point in the axis. It is evident that all 

lent to a ftronger found. For it is a fadt that a number of the found in the cone BCE will go forward without any UXU * 

voices uttering the fame or equal founds are heard at a much refledtion. Let CM be any other line of found, which we 
greater diftance than a fingle voice. We cannot perhaps may, for brevity’s fake, call a fonorout or phonic line. Be- 
explain how this happens by mechanical laws, nor affign the ing refledted in the points M, N, O, P, it is evident that 
exadt proportion in which 10 voices exceed the effedt of one it will at laft efcape from the trumpet in a diredtion PQ, 
voice; nor the proportion of the diftances at which they equally diverging from the axis with the line CM. The 
feem equally loud. We may therefore, for the prefent, famemuft be true of every other fonorous line. Therefore 
fuppofe that two equal voices at the fame diftance are twice the echoes will all diverge from the mouth of the trumpet in 

as loud, three voices three times as loud, &c. Therefore if, the fame manner as they would have proceeded from C with- 

by means of a fpeaking trumpet, we can make 10 equal out any trumpet. Even fuppofing, therefore, that the echoes 
echoes arrive at the ear at the fame moment, we may are as ftrong as the original found, no advantage is gained 
fuppofe its effedt to be to increafe the audibility 10 times; by fuch a trumpet, but that of bringing the found forward 
Vol. XVIII. Part II, 4 E from 
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Trump-t^ from C to e . This is quite trifling when the hearer is at 
a diftance. Yet we fee that founds may be heard at a very 
great diftance, at the end of long, narrow, cylindrical, or 
prifmatical galleries. It is known that a voice may be diftinCt- 
ly heard at the diftance of feveral hundred feet in the Roman 
aqueducts, whofe fides are perfectly ftraight and fmooth, 
being plaftered with ftucco. The fmooth furface of the ftill 
water greatly contributes to this effect. Cylindrical or prif- 
matical trumpets muft therefore be rejected. 

Let the trumpet be a cone" BCA (fig. 2.), of whicR CN 
is the axis, DK a line perpendicular to the axis, and DFHI 
the path of a reflected found in the plane of the axis. The 
laft angle of reflection IHA is equal to the laft angle of in¬ 
cidence FHC. The angle BFH, or its e ! qual CFD, is 
equal to the angles FHD, and FCH ; that is, the angle of 
incidence CFD exceeds the next angle of incidence FHC 
by the angle FCD ; that is, by the angle of the cone. In 
like manner FDH exceeds CFD by the fame angle FCD. 
Thus every fucceeding angle, either of incidence or reflec¬ 
tion, exceeds the next by the angle of the cone. Call the 
angle of the cone a, and \ttb be the firft angle of incidence 
PDC. The fecond, or DFC, is l — a. The third, or 
FHC, is b — 2 a , &c.; and the nth angle of incidence or 
reflection is b —n a, after n reflections. Since the angle 
diminifhes by equal quantities at each fubfequent reflection, 
it is plain, that whatever be the firft angle of incidence, it 
may be exhaufted by this diminution; namely, when n times 
a exceeds or is equal to b. Therefore to know how many re¬ 
flections of a found, whofe firft incidence has the inclination 
b , can be made in an infinitely extended cone, whofe angle is 
a, divide b by a ; the quotient will give the number n of 
reflections, and the remainder, if any, will be the laft angle 
of incidence or reflection lefs than a. It is very plain, that 
when an angle of reflection IHA is equal to or lefs than 
the angle BCA of the cone, the reflected line HI will no 
more meet with the other fide CB of the cone. 

We may here obferve, that the greateft angle of incidence 
is a right angle, or 90°- This found would be reflected 
back in the fame line, and would be incident on the oppoflte 
fide in an angle = 90° — a, &c. 

Thus we fee that a conical trumpet is well fuited for con¬ 
fining the found : for by prolonging it fufficiently, we can 
keep the lines of reflected found wholly within the cone. 
And when it is not carried to fuch a length as to do this, 
when it allows the founding line GH, for example, to efcape 
without farther reflection, the divergency from the axis is 
lefs than the laft angle of reflection BGH by half the angle 
BCA of the cone. Let us fee what is the connection be- 


refleCtion, we can give the length which will give the one Trumpet, 
immediately preceding, whofe angle with the fide of the 
cone^is a. Let Y be this length. We have Y = CD X 

— • This length will allow every line of found to be re¬ 
flected as often, faving once, as if the tube were infinitely 
long. For fuppofe a fonorous line to be traced backwards, 
as if a found entered the tube in the direction i h, and were 
reflected in the points h, f, d, £•, D, the angles will be 
continually augmented by the conftant angle a. But this 
augmentation can never go farther than 90° -}- 4 a. For if 
it reaches that value at D, for inftance, the reflected line DK 
will be perpendicular to the axis CN ; and the angle ADK 
will be equal to the angle DKB, and the found will come 
out again. This remark is of importance on another ac¬ 
count. 

Now fuppofe the cone to be cut off at D by a plane per¬ 
pendicular to the axis, KD will be the diameter of its 
mouth piece ; and if we fuppofe a mouth completely occu¬ 
pying this circle, and every point of the circle to be fono¬ 
rous, the refleCled founds will proceed from it in the fame 
manner as light would from a flame which completely occu¬ 
pies its area, and is reflected by the infide of the cone. The 
angle FDA will have the greateft pofiible fine when it is a 
right angle, and it never can be greater than ADK, which 
is = 9o-f -\a. And fince between 90°+^ a, and go — 
i a, there muftbefome multiple of a ; call this multiple 
Then, in order that every found may be reflected as often as 
poffible, faving once, we muft make the length of it X =: 

CDx^-1 

o, a 

Now fince the angle of the cone is never made very great, 
never exeeeding 10 or 12 degrees, b can never differ from 
90 above a degree or two, and its fine cannot differ much 

CD 

from unity. Therefore X will be very nearly equal to - - 

S, a 

CD 

which is alfo very nearly equal to — ; becaufe a is 

2 o, -5- a 

fmall, and the fines of fmall arches are nearly equal and pro¬ 
portional to the arches themfelves. There is even a fmall 
compenfation of errors in this formula. For as the fine of 
90° is fomewhat too large, which would give X too great, 
z S, i a is alfo larger than the fine of a. Thus let a be 
12° : then the neareft multiple of a is 84 or 96°, both of 
which are as far removed as poffible from 90°, and the 
error is as great as poffible, and is nearly T |,th of the 
whole. 


tween the length and the angle of ultimate reflection. 

We have fin. b — a\ fin. £=CD : CF, and CFeeCDx 

fin. b _____ —— 

■— anc j q n< h — 1 a \ fin. b — a — CF : CH, and 
tin. b—a 


fin. b — a fin. b fin. b — a 

CH = CF *3IJ=5T= CD * * *Zi=S, 

= CDX 'Ah. 

fin. h — 2 a 

Therefore if we fuppofe X to be the length which will 

_ fin. b 

give us n reflections, we lhall have X— CDx ^ ^- 

Hence we fee that the length increafes as the angle b—n a 
dimintflies ; but is not infinite, unlefs n o is equal to b . In 
this cafe, the immediately preceding angle of reflection muft 
be a, becaufe thefe angles have the common difference a , 
Therefore the laft reflected found was moving parallel to the 
oppofite fide of the cone, and cannot again meet it. But 
though we cannot aflign the length which will give the nth 


This approximation gives us a very Ample conftruction. 
Let CM be the required length of the trumpet, and draw 
ML perpendicular to the axis in O. It is evident that S, 


rad. = MO 


and CM; or 


but X =- 


2S,4«’ 2 S,ia’ ... sv * u ‘“ 

CD. 

If therefore the cone be of fuch a length, that its diame¬ 
ter at the mouth is equal to the length of the part cut off, 
every line of found will have at leaft as many refledions, 
fave one, as if the cone were infinitely long ; and the laft 
refleCled line will either be parallel to the oppofite fide of 
the cone, or lie nearer the axis than this parallel; confe- 
quently fuch a cone will confine all the refleCled founds 
within a cone whofe angle is 2 a, and will augment the 
found in the proportion of the fpherical bffe of tills cone 
to a complete hemifpherical furface. Defcrihe the circle 
DKT round C, and making DT an arch of 90, draw the 
chord DT. Then fmee the circles deferibed with the radii 


and therefore 
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Trumpet, DK, DT, are equal to the fpberical furfaees generated by 
the revolution of the arches DK and DKT round the axis 
CD, the iound will be condenfedin the proportion of DIC* 
to DT*. 

This appears to be the bell general rule for conftruding 
the inftrument; for, to procure another refledion, the tube 
wnft be prodigioufly lengthened, and we cannot fuppofe 
that one reflection more will add greatly to its power. 

It appears, too, that the length depends chiefly on the 
angle of the cone ; for the mouth piece may be confidered 
as nearly a fixed quantity. It mull be of a lize to admit 
the mouth when fpeaking with force and without conftraint. 
About an inch and a half may be fixed on for its diameter. 
When therefore we propofe to confine the found to a cone 
of twice the angle of the trumpet, the whole is determined 
by that angle. For fince in this cafe LM is equal to CD, 
we have DK : CD = LM (or CD) : CM and CM = 
CD- 
DK' 

But 2 S , i a : 1 = DK : CD, 

and 2 S, i a : 1 = CD : CM ; 

therefore 4 S ~ a : 1 = DK : CM, 

DK DK 

• And CM = very nearly. And 

fince DK is an inch and a half, we get the length in inches, 

I ^ 2 

counted from the apex of the cone or —-5 -. From 

S, 1 a 2 S, - a 

this we mull cut off the part CD, which is — - - or 

o, ia 

very nearly——^, or - ——, meafured in inches, and we 
S, a 2 S, a 

muff make the mouth of the fame width —£—. 

2 o,a 

On the other hand, if the length of the trumpet is fixed 
on, we can determine the angle of the cone. For let the 


P af e l the path of a line of found lying in the plan: of -the 
fedion. 

In the great circle of the f'here take KQj= KP, DR. 
= DQ, and KS = KR. Draw QJ 3 h ; alfo draw Q^d n 
parallel to DA ; and draw PB, P d , PA. 

1. Then it is evident that all the lines drawn from P, 
within the cone APB, proceed without reflection, and are 
diffufed as if no trumpet had been ufed. 

2. All the fonorous lines which fall from P on KB are 
refleded from it as if they had come from 

3. All the fonorous lines between BP and d P have fuf- 
fered all but one refledion ; for dn will no more meet DAA' 
fo as to be refleded again. 

4. All the lines which have been refleded from KB, and 
afterwaxds from DA, proceed as if they had come from R. 
For the lines refleded from KB proceed as if they had 
come from Qj and lines coming from and refleded by 
DA, proceed as if they had come from R. Therefore draw 
RA 0, and alio draw R g m parallel to KB, and draw 
Q^c A q, Q J> g, P c, and P b. Then, 

5. All the lines between b P and c P have been twice re¬ 
fleded. 

Again, draw SB p, BrR, rsQ^SxA, R y x, Q jy. 

6 . All the lines between u P and a P have fuffered three 
refledions. 

Draw the tangents TA t, VB v, eroding the axis in W. 

7. The whole founds will be propagated within the cone 
v W t. For to every fonorous point in the line KD there 
correfponds a point fimilar to Q_, regulating the firfl reflec¬ 
tion from KB ; and a point fimilar to R, regulating the fe« 
cond refledion from DA; and a point S regulating the 
third refledion from KB, &c. And fimilar points will be 
found regulating the firfl: refledion from DA, the fecond 
from KB, and the third from DA, See. ; and lines drawn 
from all thefe through A and B mull lie within the tan¬ 
gents TA and VB. 

8. Thus the centres of refledion of all the fonorous lines 


length (reckoned from C) be L; we have 2 S, ’ a = ~ 

,or S, • a = and S, a =r / - 3 —. 

2 L V 2 L 

Thus let 6 feet or 72 inches be chofen for the length of 

the cone, we have S, a- / . 3 — / 1 , _ 0,14434, 

V H4 V 48 ' ,Jr ’ 

c= fin 8° \q' for the angle of the cone; and the width at 


the mouth is—~— s= 10,4 inches. This being taken 

2,b,a a 

from 72, leaves 61,6 inches for the length of the trumpet. 

And fince this trumpet confines the refleded founds to 

DT* * 

a cone of 16 0 34', we have its magnifying power = ——’ 
4 DT ■ SP45 0 , DK ' 

= lDK^ = b’ , 'k°b' 1 ~ near v* ^ therefore conden- 

fe^ the found about 96 times ; and if the diffribution were 
uniform, it would be heard or nearly ten times far¬ 

ther oft'. For the loudnefs of founds is fuppofed to be in- 
verfely as the fquare of the difiance from the centre of un¬ 
dulation. 

But before we can pronounce with precifion on the perform¬ 
ance of a fpeaking trumpet, we mud examine into the man¬ 
ner in which the refleded founds are dillributed over the 
fpace in which they are all confined. 

Let BKDA (fig. 3.) be the fedion of a conical trumpet 
by a plane through the axis ; let C be the vertex of the 
cone, and CW its axis: let TKV be the fedion of a 
fphere, having its centre in the vertex of the cone ; and let 
P be a lbnoicus point on the furface of the fphere, and 


= 10,4 


inches. 


which lie in planes palling through the axis, will be found 
in the furface of this fphere ; and it may be confidered as 
a fonorous fphere, whofe founds firft concentrate in W, and 
are then diffufed in the cone vWt. 

m It m ay be demonftrated nearly in the fame manner, that 
the fonorous lines which proceed from P, but not in the 
plane palling through the axis, alfo proceed, after various 
refledions, as if they had come from points in the furface of 
the fame fphere. The only difference in the demonfiration 
is, that the centres Q, R, S of the fucceffive refledions are 
not in one plane, but in a fpiral line winding round the fur¬ 
face of the fphere according to fixed laws. The foregoing 
conclusions are therefore general for all the founds which 
come in all diredions from every point in the area of the 
mouth-piece. 

Thus it appears, that a conical trumpet is well fitted 
for increafing the force of founds by diminifiiing their final 
divergence. For had the fpeaker’s mouth been in the open 
air, the founds which are now confined within the cone 
v W t would have been diffufed over a hemifphere : and we 
fee that prolonging the trumpet mull confine the founds ftill 
more, becaufe this will make the angle BWA ftill fmaller ; 
a longer tube mull alfo occafion more refledions, and coni 
fequently fend more fonorous undulations to the ear at a di- 
ftance placed within the cone v W U 

We have now obtained a very conneded view of the 
whole effed of a conical trumpet. It is the fame as if the 
whole fegment TKDV were founding, every part of it with 
an inteniity proportional to the denfity of the points Q, R, 
S. Slc. correfponding to the different points P of the mouthl 
piece. It is eafy to fee that this cannot be uniform, but 
4 E 2 muff 


Tr'.iinji'. 1 • 




TRU [ 588 ] T R U 


^^nimpet., mu ft be much rarer towards the margin of the fegment. It 
would require a good deal of difcuffion to (how the denfity 
of thefe fictitious founding points; and we fhall content our- 
felves with giving a very palpable view of the diftribution of 
the fonorous rays, or the denfity (fo to ipeak) of the 
echoes, in the different fituations in which a hearer may be 
placed. 

We may obferve, in the mean time, that this fubftitu- 
tion of a founding fphere for the founding mouth-piece 
jig. 3. has an exa & parallel in Optics, by which it will be greatly 
illuftrated. Suppofe the cone BK.DA to be a tube polic¬ 
ed in the infide, fixed in a wall B *, perforated in BA, and 
that the mouth-piece DK is occupied completely by a flat 
flame. The effect of this on a fpe&ator will be the fame 
if he is properly placed in the axis, as if he were looking 
at a flame as big as the whole fphere. This is very evi¬ 
dent. 

It is eafy to fee that the line l e S is equal to the line 
l e f a P; therefore the reflected founds alfo come to the 
ear in the fame moments as if they had come from their re- 
fpedive points on the furface of the fubftituted fphere. Un- 
lefs, therefore, this fphere be enormoufly large, the diftinft- 
nefs of articulation will not be fenfibly affeded, becaufe the 
interval between the arrival of the different echoes of the 
fame fnap will be infenfible. 

Our limits oblige us to content ourfelves with exhibiting 
this evident fimilarity of the progrefs of echo from the fur- 
face of this phonic fphere, to the progrefs of light from the 
fame luminous fphere Aiming through a hole of which the 
diameter is AB. The diredt inveftigation of the intenfity 
of the found in different diredions and diftances would 
take up much room, and give no clearer conception of the 
thing. The intenfity of the found in any point is precifely 
fimilar to the intenfity of the illumination of-the fame point; 
and this is proportional to the portion of the luminous fur- 
face feen from this point through the hole diredly, and to 
the fquare of the diftance inverfely. The intelligent reader 
will acquire a diftind conception of this matter from fig. 4. 
•which reprefents the diftribution of the fonorous lines, and 
by confequence the degree of loudnefs which may be exped- 
ed in the different fituations of the hearer. 

As vve have already obferved, the effed of the cone of 
the trumpet is perfedly analogous to the refledion of light 
from a poliftied concave, conical mirror. Such an inftru- 
ment would be equally fitted for illuminating a diftant ob- 
jed. We imagine that thefe would be much more power¬ 
ful than the fpherical or even parabolic mirrors commonly 
ufed for this purpofe. Thefe laft, having the candle in the 
focus, alfo fend forward a cylinder of light of equal width 
with the mirror. But it is well known, that oblique reflec¬ 
tions are prodigioufly more vivid than thofe made at greater 
angles. Where the inclination of the refleded light to the 
plane of the mirror does not exceed eight or ten degrees, it 
refleds about three-fourths of the light which falls on it. 
But when the inclination is 80, it does not refled one fourth 
part. 

We may alfo obferve, that the denfity of the refleded 
founds by the conical trumpet ABC (fig. 4.) is precifely 
fimilar to that of the illumination produced by a luminous 
fphere TDV, fhining through a hole AB. There will be 
a fpace circumfcribed by the cone formed by the lines TBr 
and VA v, which is. uniformly illuminated by the whole 
fphere (or rather by the fegment TDV), and on each fide 
there is a fpace illuminated by a part of it only, and the il¬ 
lumination gradually decreafes towards the borders. A 
fpedator placed much out of the axis, and looking through 


the hole AB, may not fee the whole fphere. In like man- Fig- -3- 
ner, he will not hear the whole founding fphere : He may 
be fo far from the axis as neither to fee nor hear any part 
of it. 

Aflifting our imagination by this comparifon, we perceive 
that beyond the point w there is no place where all the re¬ 
fleded founds are heard. Therefore, in order to preferve 
the magnifying power of the trumpet at any diftance, it is 
neceffary to make the mouth as wide as the fonorous fphere. 

Nay, even this would be an imperfed inftrument, becaufe its 
power would be confined to a very narrow fpace; and if it 
be not accurately pointed to the perfon liftening, its power 
will be greatly diminiflied. And we may obferve by the 
way, that we derive from this circumftance a ftrong confir¬ 
mation of the juftnefs of Mr Lambert’s principles ; for the 
effeds of fpeaking trumpets are really obferved to be limi- 
ted in the way here defcribed.—Parabolic trumpets have 
been made, and they fortify the found not only in the cy¬ 
lindrical fpace in the diredion of the axis, but alfo on each 
fide of it, which fliould not have been the cafe had their 
effed depended only on the undulations formed by the pa¬ 
rabola in planes perpendicular to the axis. But to pro¬ 
ceed. 

Let BCA (fig. 5.) be the cone, ED the mouth-piece, 
TEDV the equivalent fonorous fphere, and TBAV the cir- 
cnmfcribed cylinder. Then CA or CB is the length of 
cone that is neceffary for maintaining the magnifying power 
at all diftances. We have two conditions to be fulfilled. 

The diameter ED of the mouth-piece muft be of a certain 
fixed magnitude, and the diameter AB of the outer end 
muft be equal to that of the equivalent fonorous fphere. 

Thefe conditions determine all the dimenfions of the trum¬ 
pet and its magnifying power. And, firft, with refped to 
the dimenfions of the trumpet. 

The fimilarity of the triangles ECG and BCF gives 
CG : ED=CF : AB; but CG= BF, = ±A B, and CF 
= CG + GF, rzGF + ^AB; therefore 4 AB : ED= 

GF-J- 4 AB : AB, and AB : ED =2 GF 4- AB : AB; 
therefore z GF x ED + AB x ED = AB', and 2 GFx 
ED = AB-, —AB x ED, = AB x AB —ED, and GF 

= --And, on the other hand, becaufe 

2 ED 

AB * — x EBAD = 2 GF X ED, we have AB 3 — AB 
X ED + 4 ED- = 2 GFxED+ 4 ED% or AB— 4 ED- 
= 2GF x ED + |ED% and AB= v '2GFxED-t-4 : ED* 
+ 4 ED. 

Let x reprefent the length of the trumpet, y the diame¬ 
ter at the great end, and m the diameter of the mouth-piece. 

Then x v . ^ and y ■=. \m. Thus 

2 m 

the length and the great diameter may be had reciprocally. 

The ufeful cafe in praiftice is to find the diameter for a pro- 
pofed length, which is gotten by the laft equation. 

Now if we take all the dimenfions in inches, and fix m at 
an inch and a half, we have z x «? = 3 x, and^-wr* =0,5625, 
and \ m — 0,7 5 ; fo that our equation becomes y 
^3 x 4-0,5625 +0,75. The following table gives the 
dimenfions of a fufficient variety of trumpets. The firft co¬ 
lumn is the length of the trumpet in feet; the fecond co¬ 
lumn is the diameter of the mouth in inches ; the third co¬ 
lumn is the number of times that it magnifies the found ; 
and the fourth column is the number of times that it in- 
creafes the diftance at which a man may be diftin&ly heard 
by its means; the fifth contains the angle of the cone. 


GF 
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C 


Trumpet- 


GF 

feet. 

AB 

inches. 

Magnifying. 

Extending. 

ACB. 

I 

6,8 

42,6 

6,5 

O / 

24*53 

2 

9,3 

77 , 8 

8,8 

18.23 

3 

11,2 

112,4 

10,6 

15.18 

4 

12,8 

146,6 

12,1 

13.24 

5 

I 4>2 

180,4 

13,4 

12.04 

6 

r 5>5 

214,2 

14,6 

11.05 

7 

16,6 

2 47>7 

15,7 

10.18 

8 

17.7 

281,3 

16,8 

9.40 

9 

18,8 

3 H> 6 

17,7 

9.08 

10 

19,8 

347.7 

18,6 

8.42 

11 

20,7 

3 8 o.9 

J 9,5 

8.18 

12 

21,5 

414,6 

20,4 

7.58 

J 5 

24, 

513.6 

22,7 

7.09 

18 

26,2 

612,3 

24,7 

6 -33 

21 

28,3 

711,2 

26,6 

6.05 

24 

3 o»2 

810,1 

28,5 

5.42 


ED in all is 

= 1,5- 
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tending power of the trumpet, which is therefore = jL 


2 Trumpet. 


The two laft columns are conftruded on the following 
confiderations : We conceive the hearer placed within the 
cylindrical fpace whofe diameter is BA. In this lituation 
he receives an echo coming apparently from the whole fur- 
face TGV; and we account the effed of the trumpet as 
equivalent to the united voices of as many mouths as would 
cover this furface. Therefore the quotient obtained by di¬ 
viding the furface of the hemifphere by that of the mouth¬ 
piece will exprefs the magnifying power of the trumpet. 
If the chords g E, g T, be drawn, we know that the fphe- 
rical furfaces T g V, E g D, are refpedively equal to the 
circles defcribed with the radii T g, E g, and are therefore 
as T g' and E g 1 . Therefore the audibility of the trumpet, 
when compared with a Angle voice, may be expreffed by 

Now the ratio of T to E g* is eafily obtained. 
S 

For if E / be drawn parallel to the axis, it is plain that 
„ BA—ED 

B/ = ---> and that E/ is to/ - B as radius to the 

tangent of BCF; which angle we may call a. Therefore 
y—m 

- and thus we obtain the angle a 

accounted i, T g is 

fin. Therefore llA.— __ 2 —, 

2 E g ? a 

& 2 fin.— 


tan. a =' 

2 X 

the radius CE be 


~ 2 


2 fin. tl 

t 

In this manner were the numbers computed for the fourth 
column of the table. 

When the angle BCA is fmall, which is always the cafe 
in fpeaking trumpets, we may, without any fenfible error, 

confider EG as = = 2 L. And TG = TC X V 2, = 

2 2 

-A.13 A T> 

-V 2 = — — ~L . This gives a very eafy com- 

2 -J 2 y 2 

putation of the extending and magnifying powers of the 
trumpet. 

The extending power is = yf z JL 

m 

The magnifying power is = z y' . 

m x 

We may alfo eafily deduce from the premifes, that if the 
mouth-piece be an inch and a half in diameter, and the 
length x be meafured in inches, the extending power is very 
nearly — \ x\ and the magnifying power = ® x. 

An inconvenience ftill attends the trumpet of this con- 
ftrudion. Its complete audibility is confined to the cylin¬ 
drical fpace in the diredion of the axis, and it is more 


But if 
= V 2, and E g is 
and the magnifying 


power of the trumpet is =_?—, =- 1 The 

4 fin. — 2 fin. 'JL 

' » 

numbers, therefore, in the third column of the table are 

each = - 1 - 

2 fin. 

But the more ufual way of conceiving the power of the 
trumpet is, by confidering how much farther it will enable 
us to hear a voice equally well- Now we fuppofe that the 
audibility of founds varies in the inverfe duplicate ratio of 
the diftance. Therefore if the diftance d, at which a man 
may be diftindly heard, be increafed to z, in the propor¬ 
tion of EG to T g, the found will be lefs audible, in the 
proportion of Tto EG 1 . Therefore the trumpet will 
be as well heard at the diftance z as the fimple voice 

heard at the diftance d. Therefore — 

d 


is 


will exprefs the ex- 


faintly heard on each fide of it. This obliges us to dired 
the trumpet very exadly to the fpot where we wifh it to be 
heard. This is confirmed by all the accounts we have of 
the performance of great fpeaking trumpets. It is evident, 
that by lengthening the trumpet, and therefore enlarging 
its mouth, we make the lines TB t and VA v expand (fig. 
4.); and therefore it will not be fo difficult to dired the 
trumpet. 

But even this is confined within the limits of a few de¬ 
grees. Even if the trumpet were continued without end, 
the founds cannot be reinforced in a wider fpace than the 
cone of the trumpet. But it is always advantageous to in- 
creafe its length ; for this makes the extreme tangents em¬ 
brace a greater portion of the fonorous fphere, and thus 
increafes the found in the fpace where it is all refleded. 
And the limiting tangents TB, VA, expand ftill more, and 
thus the fpace of full effed is increafed. But either of 
thefe augmentations is very fmall in comparifon of the aug¬ 
mentation of fize. If the trumpet of fig. 5. were made an 
hundred times longer, its power would not be increafed 
one half. 

We need not therefore aim at much more than to pro¬ 
duce a cylindrical fpace of full effed; and this will always 
be done by the preceding rules, or table of conftrudions. 
We may give the trumpet a third or a fourth part more 
length, in order to fpread a little the fpace of its full effed, 
and thereby make it more eafily direded to the intended 
objed. But in doing this we muft be careful to increafe 
the diameter of the mouth as much as we increafe the 
length ; otberwife we produce the very oppofite effed, and 
make the trumpet greatly inferior to a Ihorter one, at all 
diftances beyond a certain point. For by increafing the 
length while the part CG remains the fame, we caufe the 
tangents TB and VA to meet on fome diftant point, be¬ 
yond which the found diffufes prodigioufly. The conftruc- 
tion of a fpeaking trumpet is therefore a problem of fome 
nicety ; and as the trials are always made at fome confider- 
able diftance, it may frequently happen that a trumpet, 
which is not heard at a mile’s diftance, may be made very 
audible two miles off by cutting off a piece at its wide end. 

After this minute confideration of the conical trumpet, 
we might proceed to confider thofe of other forms. In par¬ 
ticular, the hyperbolic, propofed by Caffegrain, and the 

parabolic. 




T rumpet. 
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parabolic, propofed by Haafe, feem to merit confideration. 
But if we examine tljem merely as Tefledors of echoes, we 
fhall find them.inferior to th? conical. 

With refped to the hyperbolic trumpet, its inaptitude 
is evident at flrfl fight. For it muft diffipate the echoes 
more than a conical trumpet. Indeed Mr Caffegrain pro¬ 
ceeds on quite different principles, depending on the me- 
chanifm of the aerial undulations : his aim.was to increafe 
the agitation in each pulfe, fo that it may make a more for¬ 
cible impulfe on the ear. But we are too imperfedly ac¬ 
quainted with this fubjed to decide a priori ; and expe¬ 
rience fhows that the hyperbola is not a good form. 

With refped to the parabolic trumpet, it is certain that 
if the mouth-piece were but a point, it would produce the 
moll favourable reflexion of all the founds; for they Would 
all proceed parallel to the axis. But every point of an open 
mouth mull be confidered as a centre of found, and 'none 
of it mull be kept out of the trumpet. If this be all ad¬ 
mitted, it will be found that a conical trumpet, made by 
the preceding rule?., will diffipate the reflected founds much 
lefs than the parabolic. 

Thus far have we proceeded on the fair confequences of 
the well known fail, that echoes are refleded in the fame 
manner as light, without engaging in the intricate invefti- 
gation of aerial undulations. Whoever confiders the New¬ 
tonian theory of the propagation of found with intelligence 
and attention, will fee that it is demonftrated folely in the 
cafe of a ftngle row of particles j and that all the general 
corollaries refpeding the lateral diffufion of the elaltic un¬ 
dulations are little more than fagacious gueffes, every way 
worthy of the illuftrious author, and beautifully confirmed 
by what we can moil diftindly and accurately obferve in 
the circular waves on the furface of ftill water. But they 
are by no means fit for becoming the foundation of any 
dodrine which lays the fmalleft claim to the title of accurate 
fcience. We really know exceedingly little of the theory 
of aerial undulations ; and the conformity of the phenomena 
of found to thefe gueffes of Sir Ifaac Newton has always 
been a matter of wonder to every eminent and candid ma¬ 
thematician : and no other fhould pretend to judge of the 
matter. This wonder has always been acknowledged by 
Daniel Bernoulli; and he is the only perfon who has made 
any addition to the fcience of founds that is worth men¬ 
tioning. For fuch we muff always efteem his dodrine of 
the fecondary undulations of mufical cords, and the fecondary 
pulfes of air in pipes. Nothing therefore is more unwarrant¬ 
able, or more plainly fhows the precipitant prefumption of 
modern fciolifts, than the familiar ufe of the general theory 
of aerial undulations in their attempts to explain the abftrufe 
phenomena of nature (fuch as the communication of fenfa- 
tion from the organ to the fenforium by the vibrations of a 
nervous fluid, the reciprocal communication of the volitions 
from the fenforium to the mufcle, nay, the whole pheno¬ 
mena of mind), by vibrations and vibratiunculae. - 

Such attempts equally betray ignorance, prefumption, 
and meannefs of foul. Ignorance of the extent to which 
the Newtonian theory may be logically carried, is the ne- 
ceffary confequence of ignorance of the theory itfelf. It 
is prefumption to apply it to the phenomena of the intel- 
ledual world ; and furely he has an abject foul who hugs 
and cherifhes the humble thought, that his mind is an un¬ 
dulating fluid, and that its all-grafping comprehenfion, and 
all its delightful emotions, are nothing more than an ethe- 
rial tune.—“ Pol. me occidiftis amentes ” This whim is 
older than Hartley : It may be found in Robinet’s Syjleme de 
la Nature. This by the by made its firft appearance as a 
difccurfe delivered by Brother Orateur in the lodge of the 
grand Orient at Lyons; from which fource have proceeded 


, all die cofmopolitlcal focieties in Europe, and that illumi¬ 
nation by which reafon is to triumph over revelation, and 
libefty and equality over civil government. We crave par¬ 
don, of our readers- for this ebullition of fpleen ; and we 
hope for it from all thofe who can read Newton, i and who 
efteem hife moidefty; 3 

Thofe who have endeavoured to improve the fpeaking 
trumpet on mechanical principles, have: generally aitned at 
increafing the violence of the elaftic undulations, that they 
may make a more forcible impulfe on the ear.’ This is 
the Dbjed in view in the parabolic trumpet. All the undu¬ 
lations are converted into others, which are in planes perpen¬ 
dicular to the axis of the inftrument; fo that the fame little 
mafs of air is agitated again and again in the fame diredion. 
From this it is obvious to conclude, that the total agitation 
will be more violent. But, in the firft place, thefe violent agi¬ 
tations muft diffufe themfelves laterally as 'foon as they get 
out of the trumpet; and thus fee weakened, in a proportion 
that it is-perhaps impoffible for the moft expert analyft to 
determine. But, moreover, we are not fufficiently acquaint¬ 
ed with the mechanifra of the very firft agitations, to be able 
to perceive what conformation of the trumpet will caufe the 
refleded undulations to increafe the firft undulations, or to 
check them. For it muft happen during the produdion 
of a continued found in a trumpet, that a parcel of air,, 
which is in a ftate of progreffive agitation, as it makes a 
pulfe of one found, may be in a ftate of retrograde agina¬ 
tion, as it is part of a pulfe.of air producing another found. 
We cannot (atleaft no mathematician has yet done it) difcri- 
minate, and then combine thefe agitations, with the intel¬ 
ligence and precifion that aie neceffary for enabling us to 
fay what is the ultimate accumulated effed. Mr Lambert 
therefore did wifely in abftaining from this intricate invefli- 
gation ; and we are highly obliged to him for deducing, 
inch a body of demonftrable dodrine from the acknow-' 
ledged, but ill underftood, fad of the refledion of echoes. 

We know that two founds adually crofs each other with¬ 
out any mutual difturbance ; for we can hear either of them 
diftindly, provided the other is not fo loud as to ftuii our 
ears, in the fame manner as the glare of the fun dazzles 
our eyes. We ma-y therefore depend on all the confe-’ 
quences which are legitimately deduced from this fad, iff 
the fame manner as we depend on the fcience of catoptrics, 
which is all deduced from a fad perfedly fimilar and as 
little underftood. 

But the preceding propofitions by no means explain or 
comprehend all the reinforcement of found which is really 
obtained by means of a fpeaking trumpet. In the firft 
place, although we cannot tell in what degree the aerial 
undulations are increafed, we cannot doubt that the reflec¬ 
tions which are made in diredions which do not greatly de¬ 
viate from the axis, do really increafe the agitation of the 
particles of air. We fee a 'thing peifedly fimilar to this in 
the waves on water. Take a long ' flip of lead, about two 
inches broad, and having bent it into the form of a parabola, 
iet it into a large fiat trough, in which the water is about an 
inch deep. Let a quick iiicceffion of fmall drops of water 
fall precifely on the focus of the parabola. , We fhall fee 
the circular waves proceeding from the focus all ^converted 
into waves perpendicular to the axis; and we fhall fre¬ 
quently fee thefe ftraight waves, considerably augmented in 
their height and force. We fay generally, fpr we have 
1'ometimes obferved that thefe refleded waves were not fen- 
fibly ftronger than the circular or original waves. We do 
not exadly know to what this difference muft be afcribed : 
we are difpofed to attribute it to the frequency of the drops. 
This may be fuch, that the interval of time between each 
drop is precifely equal, or at leaft commenfiirahle,- to the- 

time 
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Trumpet, time in which the waves run over their own breadth. This 
V-P is a pretty experiment; and the ingenious mechanician 

may make others ol the fame kind which will greatly il- 
luftrate feveral difficult points in the fcience of founds. We 
may conclude, in general, that the reflection of founds, in 
a trumpet of the ufual fhapes, is accompanied by a real 
increafe of the aerial agitations; and in fome particular 
cafes we find the founds prodigioufly increafed. Thus, 
when we blow through a mufical trumpet, and allow the 
air to take that uniform undulation which can be bed main¬ 
tained in it, namely, that which produces its mufical tone, 
where the whole tube contains but one or two undulations, 
the agitation of a particle muft then be very great; and it 
mull defcribe a very confiderable line in its ofcillations. 
When we fuit our blaft in fuch a manner as to continue 
this note, that is, this undulation, we are certain that the 
fubfequent agitations confpire with the preceding agitation, 
•and augment it. And accordingly we find that the found 
is increafed to a prodigious degree. A cor de chaffe, or a 
bugle horn, when properly winded, will almoft deafen the 
ear ; and yet the exertion is a mere nothing in comparifon 
with what we make when bellowing with all our force, but 
with not the tenth part of the noife. We alfo know, that if 
■we fpeak through a fpeaking trumpet in the key which 
correfponds with its dimenfions, it is much more audible 
than when we fpeak in a different pitch. Thefe obferva- 
tions fhow, that the loudnefs of a fpeaking trumpet arifes 
from fomething more than the foie reflection of echoes confi- 
dered by Mr Lambert—the very echoes are rendered louder. 

In the next place, the founds are increafed by the vibrations 
of the trumpet itfelfi The elallic matter of the trumpet is 
thrown into tremors by the undulations which proceed from 
the mouth-piece. Thefe tremors produce pulfes in the con¬ 
tiguous air, both in the infide of the trumpet, and on that 
which furrounds it. Thefe undulations within the trumpet 
produce original founds, which are added to the reflected 
founds; for the tremor continues for fome little time, per¬ 
haps the time of three or four or more pulfes. This muft 
increafe the loudnefs of the fubfequent pulfes. We cannot 
fay to what degree, becaufe we do not know the force of 
the tremor which the part of the trumpet acquires: but 
we know that thefe founds will not be magnified by the 
trumpet to the fame degree as if they had come from the 
mouth-piece ; for they are reflected as if they had come 
from the furface of a fphere which paffes through the agi¬ 
tated point of the trumpet. In fhort, they are magnified 
only by that part of the trumpet which lies without them. 
The whole founds of this kind, therefore, proceed as if they 
came from a number of concentric fpherical furfaces, or 
from a folid fphere, whofe diameter is twice the length of 
the trumpet cone. 

All thefe agitations arifing from the tremors of the trum¬ 
pet tend greatly to hurt the diltinftnefs of articulation ; 
becaufe, coming from different points of a large fphere, they 
arrive at the ear in a fenfible fucceflion ; and thus change a 
momentary articulation to a lengthened found, and give the 
appearance of a number of voices uttering the fame words 
in fucceffion. It is in this way that, when we clap our 
hands together near a long rail, we get an echo from each 
poll, which produces a chirping found of fome continuance. 
For thefe reafons it is found advantageous to check all tre¬ 
mors of the trumpet by wrapping it up in woollen lifts. 
This is alfo neccffary in the mufical trumpet. 

With relpedt to the undulations produced by the tre¬ 
mors of the trumpet in the air contiguous to its outfide, 
they alfo hurt the articulation. At any rate, tills is L> 
much of the fonorous momentum ufeieisiy employed ; be¬ 


caufe they are diffufed like common founds, and receive Trumpet, 
no augmentation from the trumpet, 

It is evident, that this inftrument may be ufed (and ac- Hearing 
cordingly was fo) for aiding the hearing ; for the fonorous Trumpet. 


tapering cavities greatly increafe external noifes ; and we 
obferve the brutes prick up their ears when they want to 
hear uncertain or faint founds. They turn them in fuch 
directions as are belt fnited for the reflection of the found- 
from the quarter whence the animal imagines that it comes. 

Let us apply Mr Lambert’s principle to th ; s very inte- 
refting cafe, and examine whether it be poffible to affift 
dull hearing in like manner as the optician has affifted im¬ 
perfect fight. 

The fubjedt is greatly Amplified by the circumftances of 
the cafe; for the founds to which we liften generally come 
in nearly one direction, and all that we have to do is to 
produce a conftipation of them. And we may conclude, 
that the audibility will be proportional to this conftipation. 

Therefore let ACB, fig. 6. be the cone, and CD its axis. 
The found may be conceived as coming in the direction 
RA, parallel to the axis, and to be reflected in the points 
A, b, c, d, e, till the angle of incidence incieafes to 90° ; 
after which the fubfequent reflections fend the found out 
again. We muft therefore cut off a part of the cone ; and, 
becaufe the lines increafe their angle of incidence at each 
reflection, it will be proper to make the angle of the cone 
an aliquot part of 90°, that the lea.lt incidence may amount 
precifely to that quantity. What part of the cone fhould 
be cut off may be determined by the former principles. 

Call the angle ACD, a. We have C t = f ‘ fi "' * , 

0 lin. (2 n -j- I ) a 

when the found gets the laft ufeful refledtion. Then we 
have the diameter of the mouth AB n 2 CA • fin. a, and 
that of the ether end * f — C e ’ 2 fin. a. Therefore the 
founds will be conftipatedin the ratio of CA a toCf, and 
the trumpet will bring the fpeaktr nearer in the ratio of 
CA to Ce. 

When the lines of reflected found are thus brought to¬ 
gether, they may be leceived into a finall pipe perfectly 
cylindrical, which may be infected into the external ear. 
This will not change their angles of inclination to the axis 
nor their denfity. It may be convenient to make the inter¬ 
nal diameter of this pipe \ of an inch. Therefore Ce • fin. a 
is — i of an inch. This circumllance, in conjundtion with 
the magnifying power propofed, determines the other di¬ 
menfions of the hearing trumpet. For C e = 


6 lin. 


CAJunn , and CA== fin;_(2 «+!)_« 
fin. (2 n + 1) a 6 lin.* a 

Thus the relation of the angle of the cone and the length 
of the inftrument is afeertained, and the found is brought 
nearer in the ratio of CA to C e, or of fin. (2 ><q-i) a to fin. 
a. And feeing that we found it proper to make (2 ;/+i ) a 
= 9°°’ we obtain this very Ample analogy, 1 : fin. a =: 
CA : C e. And the fine of -1 the angle of the cone is to 
radius as 1 to the approximating power of the inftrument. 
Thus let it be required that the found may be as audible 

CA 

as if the voice were 12 times nearer. This gives -pr-— 12. 

If 


This 


geve 


and a = 4 0 47', and the angle of 


the cone = 9.34. Then CA zz -r -.—— 

6 lin. 1 a _ 1 

24. Therefore the length of the cone is' 24 inches. 


1 

6 ^ 


__ 144 

-~r ts 


from 

this 
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Trumpet, 


this take C 


CA 


— = 2, and the length of the trumpet 

is 22 inches. The diameter at the mohth is 2 C e, — 4 
inches. With this inftrument one voice (hould be as loud 
as 144. 

If it were required to approximate the found only four 
times, making it 16 times ftronger than the natural voice 
at the fame diftance, the angle ACB muft be 29 0 ; A e 
mud be 2 inches, AB muft be iyd inches, and e f muft be 
jd of an inch. 

It is eafy to fee, that when the fize of the ear-end is the 
fame in all, the diameters at the outer end are proportional 
to the approximating powers, and the length of the cones 
are proportional to the magnifying powers. 

We lhall find the parabolic conoid the preferable (hape 
for an acouftic trumpet ; becaufe the founds come into the 
inftrument in a diredlion parallel to the axis, they are re- 
fledted fo as to pafs through the focus. The parabolic 
conoid muft therefore be cut off through the focus, that 
the founds may not go out again by the fubfequent reflec¬ 
tions ; and they muft be received into a cylindrical pipe of -fd 
of an inch in diameter. Therefore the parameter of this 
parabola is -Jth of an inch, and the focus is T Vth of an inch 
from the vertex. This determines the whole inftrument; 
for they are all portions of one parabolic conoid. Suppofe 
that the inftrument is required to approximate the found 
12 times, as in the example of the conical inftrument. The 
ordinate at the mouth muft be 12 times the 6th of an inch, 
or 2 inches; and the mouth diameter is 4 inches, as in the 
conical inftrument. Then, for the length, obferve, that 
DC in fig. 7. is -§th of an inch, and MP is 2 inches, and 
AC is T Vth of an inch, and DC* : MP* = AC : AP. This 
will give AP = 12 inches, and CP = Ii44ths; whereas 
in the conical tube it was 22. In like manner an inftru- 
jnent which approximates the founds 4 times, is.only iyd 
inches long, and 1 yd inches diameter at the big end. Such 
fmall inftruments may be very exadlly made in the para¬ 
bolic form, and are certainly preferable to the conical. But 
fince even thefe are of a very moderate fize when intended 
to approximate the found only a few times, and as they 
can be accurately made by any tin-man, they may be of 
more general ufe. One of 12 inches long, and 5 inches 
wide at the big end, {hould approximate the found at lead; 
9 times. 

A general rule for making them .—Let m exprefs the ap¬ 
proximating power intended for the inftrument. The length 

of the inftrument in inches is rn * —— l, and the diameter 

6 

The diameter at the fmall end is al- 


at the mouth is —— 

.3 

ways yd of an inch. 

In trumpets for aflifting the hearing all reverberation of 
the trumpet muft be avoided. It muft; be made thick, of 
the lead elaftic materials, and covered with cloth externally. 
For all reverberation lafts for a fhort time, and produces 
new founds which mix with thofe that are coming in. 

We muft alfo obferve, that no acouftic trumpet can fe- 
parate thofe founds to which we liften from others that are 
made in the fame direction. All are received by it, and 
magnified in the fame proportion. This is frequently a 
very great inconvenience. 

There is alfo another imperfection, which we imagine 
cannot be removed, namely, an odd confulion, which can¬ 
not be cal'ed indiftindtnefs, but a feeling as if we were in 
the midft of ah echoing room. The caufe feems to be 
this: Hearing gives us fome perception of the direction of 
the founding objedl, not indeed very precife, but fufficiently 
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fo for mod purpofes. In all inftruments which we have Trumpet, 
defcribed for conftipating founds, the laft refledtions are 
made in diredlions very much inclined to the axis, and in¬ 
clined in many different degrees. Therefore they have the 
appearance of coming from different quarters; and inftead 
of the perception of a Angle fpeaker, we have that of a 
founding furface of great extent. We do not know any 
method of preventing this, and at the fame time increafing 
the found. 

There is an obfervation which it is of importance to make 
on this theory of acouftic inftruments. Their performance 
does not feem to correfpond to the computations founded 
on the theory. When they are tried, we cannot think that 
they magnify fo much : Indeed it is not eafy to find a 
meafure by which we can eftimate the degrees of audibility. 

When a man fpeaks to us at the diftance of a yard, and 
then at the diftance of two yards, we can hardly think that 
there is any difference in the loudnefs; though theory fays, 
that it is four times lefs in the laft of the two experiments s 
and we cannot but adhere to the theory in this very Ample 
cafe, and muft attribute the difference to the impofilbility 
of meafuring the loudnefs of founds with precifion. And 
becaufe we are familiarly acquainted with the found, we can 
no more think it four times lefs at twice the diftance, than 
we can think the vifible appearance of a man four times lefs 
when he is at a quadruple diftance. Yet we can completely 
convince ourfelves of this, by observing that he covers the 
appearance of four men at that diftance. We cannot eafily 
make the fame experiment with voices. 

But, befides this, we have compared two hearing trum¬ 
pets, one of which (hould have made a found as audible at 
the diftance of 40 feet as the other did at 10 feet diftance; 
but we thought them equal at the diftance of 40 and 18. 

The refult was the fame in many trials made by different 
perfons, and in different circumftances. This leads us to 
fufpedl fome miftake in Mr Lambert’s principle of calcula¬ 
tion ; and we think him miftaken in the manner of eftimat- 
ing the intenfity of the refledted founds. He conceives 
the proportion of intenfity of the Ample voice and of the 
trumpet to be the fame with that of the furface of the 
mouth-piece to the furface of the fonorous bemifphere, 
which he has fo ingenioufly fubftituted for the trumpet. 

But this feems to fuppofe, that the whole furface, generated 
by the revolution of the quadrantal arch TEG round the 
axis CG (fig. 4.), is equally fonorous. We are affured 
that it is not: For even if we {hould fuppofe that each of 
the points R, and S (fig. 3.), are equally fonorous 
with the point P, thefe points of reflection do not (land 
fo denfe on the furface of the fphere as on the furface of 
the mouth piece. Suppofe them arranged at equal diftances 
all over the mouth-piece, they will be at equal diftances alfo 
on the fphere, only in the diredlion of the arches of great 
circles which pafs through the centre of the mouth-piece. 

But in the diredlion perpendicular to this, in the circum¬ 
ference of fmall circles, having the centre of the mouth¬ 
piece for their pole, they muft be rarer in the proportion of 
the fine of their diftance from this pole. This is certainly 
the cafe with refpedt to all fuch founds as have been re- 
fledted in the planes which pafs through the axis of the 
trumpet; and we do not fee (for we have not examined 
this point) that any compenfation is made by the reflec¬ 
tion which is not in planes paffing through the axis. We 
therefore imagine, that the trumpet does not increafe the' 
found in the proportion of g E* to g T 2 (fig. 5.), but in 
g 


that of 


the 
S E : 


to 
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Mr Lambert feems aware of fome error in his calculation, 
and propofes another, which leads nearly to this conclufion, 

but 
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but founded on a principle which we do not think in the 
lead applicable to the cafe of founds. 

Trumpet, Marine , is a mufical inftrument confiding of 
three tables, which form its triangular body. It has a 
very long neck with one fingle firing, very thick, mount¬ 
ed on a bridge, which is firm on one fide, but tremulous 
on the other. It is (truck by a bow with one hand, and 
with the other the firing i,s prefled or flopped on the neck 
by the thumb. 

It is the trembling of the bridge, when (truck, that 
makes it imitate the found of a trumpet, which it does to 
that perfection, that it is fearce poffible to diftinguifh the 
one from the other. And this is what has given it the de¬ 
nomination of trumpet-marine, though, in propriety, it be 
a kind of monochord. Of the fix divifions marked on the 
neck of the inftrnment, the firfl makes a fifth with the 
open chord, the fecond an oClave, and fo on for the reft, 
correfponding with the intervals of the military trumpet. 

TuuMPEr-Flower. See Bignonia. 

TRUMPETER. See Psophia: 

TRUNCATED, in general, is an appellation given to 
fuch things as have, or feem to have, their points cut off: 
thus, we fay, a truncated cone, pyramid, leaf, &c. 

TRUNCHEON, a Ihort ftaff or baton ufed by kings, 
generals, and great officers, as a mark of their command. 

TRUNDLE, a fort of carriage with low wheels, where¬ 
on heavy and cumberfome burdens are drawn. 

TRUNK, among botanifts, that part of the herb which 
arifes immediately from the root, and is terminated by fruc¬ 
tification ; the leaves, buds, and auxiliary parts of the herb 
not entering in its defeription. 

TRUNNIONS, or Trunions, of a piece of ordnance, 
are thofe knobs or bunches of metal which bear her up on 
the cheeks of the carriage. 

TRUSS, a bundle, or certain quantity of hay, ftraw, &c. 
A trufs of hay, contains 56 pounds, or half an hundred 
weight : 36 trufles make a load. 

Truss is alfo ufed for afort of bandage or ligature made 
of fteel, or the like matter, therewith to keep up the parts 
in thofe who have hernias or ruptures. 

Truss, in a (hip, a machine employed to pull a yard 
home to its refpeCtive maft, and retain it firmly in that po- 
fition. 

TRUSTEE, one who has an eftate, or money, put or 
trufted in his hands for the ufe of another. 

TRUTH, a term ufed in oppofition to falfehood, and 
applied to propofitions which anfwer or accord to the nature 
and reality of the thing whereof fomething is affirmed or 
denied. 

TRYPHIODORUS, an ancient Greek poet, who lived 
feme time between the reigns of Severus and Anaftafius. 
His writings were very numerous; yet none of them have 
come down to us, except an epic poem, on which Mr Ad- 
difon has made fome entertaining remarks in the Spectator, 
N° 63. 

The firfi edition of this extraordinary work was pub’idi¬ 
ed by Aldus at Venice, with Quintus Calaber's Paralipo- 
mena, and Coluthus’s poem on the rape of Helen. It lias 
been (ince reprinted at feveral places, particularly at Franc- 
fort in 1580 by Frifohlinus ; who not only corrected many 
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corrupt paflages, but added two Latin verfions, one inverfe 
and the other in profe. That in verfe was reprinted in 
with the Gteek, at Oxford, in 8vo, witty 
laiion in verfe, and Notes, by Mr Merrick. 

TUAM, a town of Ireland, in the province of Connaught, 
and county of Galway, with an archbilliop’s fee. It was 
once a famous city, though now it is reduced to a village ; 
vet it if ill retains the title of a city, as being an archiepifeo- 
Vol. XVIII. Pan II. 


pal fee. 

Long. 8. 46. N. Lat. 53. 33. 

TUB, in commerce, denotes an indetermined quantity or 
meafure : thus, a tub of tea contains about 60 pounds ; and 
a tub of camphor from 56 to 86 pounds. 

TUBE, in general, a pipe, conduit, or canal ; a cylin¬ 
der, hollow within-fide, either of lead, iron, glafs, wood, or 
other matter, for the air or fome other matter to have a 
free conveyance through it. 

Auricular Tube, or inftrument to facilitate hearing. See 
Articulate Trumpet. 

TUBERCLES, among phyficians, denote little tumors 
which fuppurate and difeharge pus ; and are olten found ill 
the lungs, efpecially of confumptive perfens. 

TUCUMAN, a province of South America, in Paraguay; 
bounded on the north by the provinces of Los-Chicas and 
Chaco ; on the eaft by Chaco and Rio-de-la-Plata, on the 
fouth by the country of Chicuitos and Pampes, and on the 
weft by the bifhopric of Sc Jago. The air is hot, and the 
earth fandy : however, fome places are fruitful enough, and 
the original natives have a good charadler. The Spaniards 
poffefs a great part of this count] y. 

TUFA, a (lone confiding of volcanic afhes concreted to¬ 
gether with various other fpecies of (lone. It is of various 
colours, blackifh grey, bluifh grey, and yellow ; every colour 
having a different mixture and folidity ; but all of them have 
the bad quality of mouldering down on long expofure to the 
weather ; notwithftanding which, they have been ufed in 
buildings both ancient and modern. The yellow kind re¬ 
fills the air lefs than any other. 

TULIPA, Tulip, in botany : A genus of plants belong¬ 
ing to the clafs of bexatuh ia, and order of mouogynia ; and 
in the natural fyftem ranging under the 10th order Corona- 
r'ue. The corolla is hexapetalous and campanulated, and 
there is n > ftyle. The fpecies of this genus are four ; the 
fylvejiris, or Italian yellow tulip, a native of the fouth of 
Europe ; the gefneriana, or common tulip, a native of the 
Levant ; the breyniana, or cape tulip, a native of the Cape 
of Good Hope; and the lijlora. 

1. The fylvejiris, or wild European tulip, hath an oblong 
bulbous root, fending up long narrow fpear-fhaped leaves ; 
and a (lender ftalk, lupporting at top a fmall yellow flower, 
nodding on one fide, having acute petals. 

2. The gefneriana, Gefner’s Turky tulip of Cappadocia, 
or common garden-tulip, hath a large, oblong, tunicated, 
folid, bulbous root, covered with a brown (kin, fending up 
long oval fpeardhaped leaves ; an upright round ftalk, (rom 
half a foot to a yard high, garnifhed with a few leaves, and 
its top crowned with a large bell-fhaped eredt hexapetalous 
flower, of almoftall colours and variegations in the different 
varieties. 

This tulip, and its vaft train of varieties, is the fort fo ge¬ 
nerally cultivated for the ornament of our gardens, and fo 
much admired by all for its great variety and beautiful ap¬ 
pearance : It grows freely in the open ground in any com¬ 
mon foil ot a garden, and proves a very great decoration to 
the beds and borders of the pleafure ground for fix weeks 
or two months in fpring, by different plantings of early and 
late forts; planting the principal part in autumr, and the 
reft towards Chriftmas, and in January or February. The 
autumn plantings will come earlieft into bloom, and flower 
the ftrongeft : and the others will fucceed them in flower- 
mg. Inlnmmer, when the flowering is paft, and the leaves 
and ftalks aflume a (late of decay, the bulbs of the choiceft 
varieties are generally taken up, the offsets feparated, and 
the whose cleaned from filth ; then put up to dry till Octo¬ 
ber or November, and then planted again for the future 
year’s bloom. 
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Tulip.# Of this fpecies, which is the florid’s delight, the varieties 
""" may be divided into two principal clafles, viz. i. Early or 

dw.irf fpring tulips (pracocea), 2. Late flowering tall tulips 

(ferolina). t. Early tulips. The early tulips are among 
fiorifts diftinguifhed by the appellation of precoces (early), 
becaufe they flower early in the fpring, a month or more 
before the others : are much fhorter ftalked, and the flowers 
fmaller ; but are in greater reputation for their early bloom 
and their gay lively colours, both of felt-colours, and broken 
into flaked variegations ; fuch as reds, crimfon, fcarlet, car¬ 
nation, violets, purples, yellow, &c. with flowers of each, 
edged and flaked with red, yellow, and white, in many 
diverfities. 2. Late flowering common tulips. —This clafs is 
denominated late flowering, and by the florifts called ferotines , 
becaufe they blow later in the fpring, a month or more, 
than the prsecoces, i. e. not coming into flower before the 
end of April, May, and June. They are all of tall growth, 
fupporting large flowers, and furnilh an almoft endlefs varie¬ 
ty in the vaft diverfity of colours, after they break from 
whole blowers into variegations and ftripes, exceeding all 
others of the tulip kind in beauty and elegance of flower. 

Both thefe fpecies of tulipa are hardy perennials, durable 
in root, or at lead, although the old bulb decays annually, 
it perpetuates its fpecies by off-fets, and is annual in leaf 
and ftalk; which rifing from the bulb early in the fpring, 
arrives to a flowering ftate in April and May. All the va¬ 
rieties are fucceeded by plenty of ripe feed in July and Au- 
guft, contained in an oblong capfule of three cells, having 
the feeds placed on each other in double rows. By the 
feeds many new varieties may be raifed, which however will 
not attain a flowering ftate till they are feven or eight years 
■. old ; and after that will require two or three years or more 

to break into variegations, when the approved varieties may 
be marked, and increafed by off-fets of the root, asdirefted 
in their propagation. 

The colours in greateft eftimation in variegated tulips, 
are the blacks, golden yellows, purple-violets, rofe, and 
vermilion, each of which being variegated various ways; 
and fuch as are ftriped with three different colours diftinft 
and unmixed, with ftrong regular fireaks, but with little or 
no tinge of the breeder, may be called the moft perfeft 
tulips. It is rare to meet with a tulip poffeffing all thefe 
properties. 

As to the manner of obtaining this wonderful variety of 
colours in tulips, it is often accompliihed by nature alone, 
but is fometimes aflifted and forwarded by feme Ample opera¬ 
tions of art ; fuch as that, in the firft place, when the feed- 
ling bulbs of the whole blower or breeder are arrived to 
full fize, and have flowered once, to tranfplant them into 
beds of any poor dry barren foil, in order that by a defeft 
of nutriment in the earth the natural luxuriance of the plant 
may be checked, and caufe a weaknefs in their general 
growth, whereby they generally in this weakened or infirm 
ftate gradually change and break out into variegations, fome 
the firft year, others not till the fecond or third ; and ac¬ 
cording as they are thus broke, they fhould be planted in 
beds of ,good earth. 

Another method to afiift nature in effefting the marvel¬ 
lous work of breaking the breeding tulips into diverfified 
colours, is to -make as great a change as poflible in the foil ; 
if they were this year in a light poor foil, plant them the 
next in a rich garden mould, and another year in a compoft 
of different earths and dung ; or tranfplant them from one 
part of the garden to another, or into different gardens, &c. 
or from one country to another ; all of which contributes in 
affifting nature in producing this definable diverfity of co¬ 
lours and variegations. 

The double tulip is alfo a variety of the common tulip, 


and is very beautiful, thpugh not in fuch eftimation among Tulips 
the fiorifts as the common Angle variegated forts, not pof- II 
felling fuch a profufron of variegations in the colours and 
regularity of ftripes: they however exhibit an elegantly 
ornamental appearance, as they rife with an upright, tallifh, 

Arm Item, crowned, with a very large double flower compo- 
fed of numerous petals, multiplied in feveral feries one within 
another like a double peony, but far more beautiful in their 
diverfity of colours, variegations, and ftripes ofwhiteand red, 
yellpw and red, &c. fo that they highly deferve culture, both 
in beds alone near the other forts to increafe, their variety, 
alfo to plant in patches about the borders, in affemblage 
with the late variegated tulips, as they blow nearly about 
the fame time, i . e . April and May. 

Tulip-roots are fold in full colleftion, confifting of nume¬ 
rous varieties, at moft of the nurferies and feeds-mens, who 
both propagate them themfelves by off-fets, and feed, and 
import vaft quantities annually from Holland; the Dutch 
being famous for raifing the grandeft colleftions of the fineft 
tulips, and other bulbous flowers, in the greateft perfec¬ 
tion for the fupply of almoft all the other European gar¬ 
dens ; diftinguilhing every variety in their vaft colleftions 
by fome pompous name or other, arranged in regular cata¬ 
logues, charging prices in proportion to their eftimation ; 
which formerly was fo great, among the Hollanders them¬ 
felves in particular, that there are accounts of a Angle root 
being fold for from 2000 to 5500 guilders ; but fome time 
ago they were more plentiful, and were fold at from 5s. or 
10s. to fo many pounds per hundred, and even per root for 
very fcarce capital forts. 

EuLip - Tree . See Liriodendron. 

_ TULL (Jethro), an OxfordAiire gentleman who farmed 
his own land, and introduced a new method of culture, to 
raife repeated crops of wheat from the fame land without 
the neceflity of manure : the principles of which he publiflx- 
ed about 30 years Ance, in A Treatife on Horfe-hoeinz 
Hulbandry. 6 

T. UMBRELL, Tumbrellum, or ‘Turbichetum , is an 
engine of punifhment, which ufed to be in every liberty 
that had the view of frank-pledge, for the correftion of 
fcolds and unquiet women. 

TUMEFACTION, the aft of fwelling or riAng into a 
tumor. 

TUMOR,. in medicine and furgery, a preternatural 
riAng or eminence in any part of the body. 

Tumors, in farriery. See there, $ 26. 

TUN, a large veffel or cafk, of an oblong form, biggeft 
in the middle, and diminiAiing towards its two ends, girt 
about with hoops, and ufed for flowing feveral kinds of mer- 
chandife for convenience of carriage ; as brandy, oil, fugar, 

Arins, hats, &c. ° 

Tun is alfo the name of a meafure. A tun of wine is 
four hoglheads ; of timber, a fquare of 40 folid feet; and 
of coals, 20 cwt. 

Tun is alfo a certain weight whereby the burden of fliips, 

&c. are eftimated. * 

TUNBRIDGE, a town of Kent in England, fituated 
on a branch of the river Medway, over which there is a 
bridge. It is a large well built place, noted for the mineral 
waters four or five miles fouth of the town. E. Long. o. 

20. N. Lat. 51.14. 

TUNE. See Music and Tone. 

TUNGSTEN, or lapis ponderosus ; a genus of calcare¬ 
ous earth. It contains about one half its weight of calcareous 
earth, and the remainder iron, -and a peculiar acid of an 
earthy appearance, row known by the name of the tungsten 
acid. "When pure, it is of a grey colour and lamellated texture* 
its fpecific gravity being from 4,99 to 5,8. * 

TUNICA, 


\ 
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Tunica, 

Tunis. 


See Obferv. 
on the City 
of Tunis by 


TUNICA, a kind of waiftcoat or under garment, in ufe 
among the Romans. They wore it within doots by itfelf, 
and abroad under the gown. The common people could 
not afford the toga, and fo went in their tunics; whence 
Horace calls them populus tunicatus. 

Tunica, in anatomy, is applied to the membranes 
which inveil the veffels, and divers others of the lcfs folid 
parts of the body; thus the inteilines are formed of five 
tunics or coats. 

. TUNIS, a large and celebrated town of Africa, in Bar¬ 
bary, and capital of a kingdom of the fame name. It is 
feated on the point of the Gulph of Goletta, about eight 
miles from the place where the city of Carthage flood. It 
is in the form of a long fquare, and is about iour miles in 
circumference, with io large Ilreets, 5 gates, and 35 
mofques. The houfes are all built wfith llone, though but 
one ftory high; but the walls are very lofty, and flanked 
with feveral ftrong towers. It has neither ditches nor 
bailions, but a good citadel, built on an eminence on the well 
fide of the city. It is faid to contain 300,000 inhabitants, 
of whom 30,000 are Jews. The divan, or council of Hate, 
affembles in an old palace ; and the dey is the chief of the 


Mr Stan¬ 
ley, in the republic, who refides there. The harbour of Tunis has a 
Edin. Mag. 
vol. iv. p. 
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very narrow entrance, through a fmall canal. In the city 
they have no water but what is kept in cifterns, except one 
well kept for the balhaw’s ufe. It is a place of great trade, 
and is ic miles from the fea. E. Long. 10. 16. N. Lat. 


36. 42. 

Tunis, a country of Africa, bounded on the north and eaft 
by the Mediterranean Sea and the kingdom of Tripoli, on 
the fouth by feveral tribes of the Arabs, and on the weft- 
by the kingdom of Algiers and the country of Efab; being 
300 miles in length from eaft to weft, and 250 ifi breadth 
from north to fouth. This country was formerly a mo¬ 
narchy ; but a difference arifing between a king and his fon, 
one of whom was for the protedion of the Chriftians, and 
the other for that of the Turks, in 1574 the inhabitants 
fhook off the yoke of both. From this time it became a 
republic under the protedion of the Turks, and pays a cer¬ 
tain tribute to the balhaw who refides at Tunis. The air 
in general is healthy ; but the foil in the eaftern parts is in¬ 
different for want of toater. Towards the middle the 
mountains and valleys abound in fruits; but the weftern 
part is the moll fertile, becaufe it is watered with rivers. 
The environs of Tunis are very dry, upon which account 
corn is generally dear. The inroads of the Arabs oblige 
the inhabitants to fow their barley and rye in the fuburbs, 
and to inclofe their gardens with walls. However, there 
are plenty of citrons, lemons, oranges, dates, grapes, and 
other fruits. There are all'o olive-trees, rofes, and odori¬ 
ferous plants. In the woods and mountains there are lions, 
wild beeves, oftriches, monkeys, cameleons, roebucks, hares, 
phealants, partridges, and other forts of birds and beads. 
The moll remarkable rivers are the Guadilcarbar, Magrida, 
Mngerada, and Caps. The form of government is arifto- 
cratic ; that is, by a council, whofe prefident is the dey, not 
unlike the doge of Venice.' The members of the divan or 
council are chofen by the dey, and he in his turn is eleded 
ly the divan; which is compofed of foldiers, who have 
more than once taken off the dey’s head. The bafhaw is a 
Turk, refiding at Tunis; whofe bufinefs is to receive the 
tribute, and prated the republic : the common revenues are 
only 400,000 crowns a-year, becaufe the people are very 
poor; nor can they fend above 40,000 men into the 
field; nor more than 12 men of war of the line to fea, 
even upon the moll extraordinary occafions. There are 
genet ally about 12,000 Chriftian Haves in this country ; and 
he inhabitants carry on a great trade in linen and woollen 


cloth. In the city of Tunis alone there are above 3000 
clothiers and weavers. They alfo have a trade in horfes, 
olives, oil, foap, oftriches eggs and feathers. The Maho¬ 
metans of this city have nine colleges for ftudents, and 86 
petty fchools. The principal religion is Mahometanifm ; 
but the inhabitants confift of Moois, Turks, Arabs, Jews 
and Chriftian flaves. However, the Turks, though feweft 
in number, domineer over the Moors, and treat them little 
better than flaves. 

TUNKERS, a religious fed: of baptifts in Pennfylvama, 
fo called from the word tunker, to put a morfel in fauce. 
They are alfo called tumblers , becaufe in performing baptifm 
they plunge the perfon into the w-ater with the head firft. 
As the Germans found the letters t and b like d and p, the 
words tunkers and tumblers , have been fometimes written 
dunkers and dumplers. Their church government and d’fci- 
pline are the fame with thofe of the Englifh baptifts, except 
that every brother is allowed to fpeak in the congregation, 
and the bell fpeaker is ufually ordained to be their minifter. 
They are a harmlefs, well meaning people. 

TUNNAGE. See Tonnage. 

TUNNY, in ichthyology. See Scomber. 

TUNNY-Fishing. See Fishery. 

TURBAN, the head-drefs of moft of the eaftern nations. 
It confills of two parts, a cap and fafli of fine linen or taf- 
fety, artfully wound in divers plaits about the cap. The 
cap ha's no brim, is pretty flat, though roundilli at top, and 
quilted with cotton ; but does not cover the ears. There 
is a good deal of art in giving the turban a fine air ; and the 
making of them is a particular trade. The fafh of the 
Tuiks turban is white linen; that of the Periians red 
woollen. Thefe are the diftinguifliing marks of their dif¬ 
ferent religions. Sophi king of Perfia, being of the fed of 
Ah, was the firft who affumed the red colour, to diftinguifli 
himfelf from the Turks, who are of the feet of Omar, and 
whom the Perfians efteem heretics. 

TURBINATED, is a term applied by naturaliils to 
(hells which are fpiral or wreathed conically, from a larger 
bafis to a kind of apex. 

TURBITH- mineral. See Chemistry, n° 705, and 
Pharmacy, n 0 303. 

TURBO, the wreath, in zoology, a genus ofinfeds 
belonging to the order of vermes tejlacea. The animal is of 
the fnail kind ; the fhell confifts of one fpiral folid valve, and 
the aperture is orbicular. There are 116 fpecies ; of which 
the moft remarkable are, 1. The littoreus, or periwinkle. 
This is abundant on moft rocks far above low-water mark. 
The Swediih peafants believe, that when thefe Ihells creep 
high up the rocks, they indicate a ftorm from the fouth. 
They are eaten by the poor people in moil parts of this 
kingdom. Young lobfters are faid to take up their lodging 
in the empty (hells of thefe animals, which has given occa- 
fion to a notion that periwinkles are changed into lobfters. 
2. The clathrus, or barbed wreath, has a taper lliell of eight 
fpires, diilinguiflied by elevated divilions running from the 
aperture to the apex. There is a variety pellucid, with 
very thin edges. It is analogous to that curious and expen- 
five (hell, the nxientle-trap. 

TURBOT, in ichthyology. See Pleuronectes. 

TURCiE, or Turci, (Mela) ; fuppofed to be the 7 'iifci 
of Ptolemy; whom he places between Caucafus and the 
Montes Ceraunii. The name is faid to denote, “ to defo¬ 
late, or lay wade.” Herodotus places them among the 
wild or barbarous nations of the north. There is a very 
rapid river called Turk, running into the Cafpian Sea, from 
which fome fuppofe the Turks to take their name. They 
made no figure in the world till towards the 7th century; 
about the beginning of which they fiillied forth from the 
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Portx Cafpias, laid wade Perfia, and joined the Romans 
againd Chcfroes king of Perfia. In 1042 they fubdued 
the Perfians, in whofepay they ferved, and from whom they 
derived the Mahometan religion: and afterwards pouring 
forth, over-ran Syria, Cappadocia, and the other countries 
of the Hither Afia, under diftindl heads or princes, whom 
Ottoman fubduing, united the whole power in himfelf, 
which to this day continues in his family, and who fixed his 
feat of empire at Prufa in Bithynia. His fucceffors fubdued 
all Greece, and at length took Conftantinople in 1453 ; 
which put a period to the Roman empire in the Eafi, under 
Condantine the lad emperor. It is a (landing tradition or 
prophecy among the Turks, that their empire will at 
length be overturned by the Franks or Chriftians; which 
feems now to be drawing on apace towards accomplifhment. 

TURCOISE. See Turquoise. 

TURCOMANIA, a province of Afiatic Turkey, an- 
fwering to the ancient kingdom of Armenia. 

TURDUS, the thrufh ; a genus of birds belonging to the 
order of pajferes. The bill is draightifh, bending towards the 
point, and Rightly notched near the end of the upper man¬ 
dible. The nodrils are oval, naked or half covered with a 
membrane ; the corners of the mouth are furnifhed with a 
few Render hairs, and the tongue is Rightly jagged at the 
end. There are I36fpecies ; of which 7 are Britifh, thevifci- 
vorus,.pilaris, iliacus,muficus,rofeus,merula, and torquatus. 

1. The vifcivorus, or miffel, is the largefl of the genus. 
Its length is u inches; its breadth 164. The bill is 
fhorter and thicker than that of other thrufhes; dufky, ex¬ 
cept the bafe of the lower mandible, which is yellow. The 
irides are hazel. Head, back, and leffer coverts of the 
•wings, are of a deep olive brown. The lower part of the 
back is tinged with yellow. The lowed order of lefier 
coverts, and the great coverts, are brown ; the fird tipped 
with white, the lad both tipped and edged with the fame 
colour. The inner coverts of the wings white. The tail 
•is brown ; the three outermod feathers tipped with white. 
The cheeks and throat are mottled with brown and white ; 
the bread and belly are whitifh yellow, marked with large 
fpots of black ; the legs are yellow. 

Thefe birds build their neds in buflies, or on the fide of 
fome tree, generally an afh, and lay four or five eggs: their 
note of anger or fear is very harfh, between a chatter and 
fhriek ; from whence fome of its Englifli names. Its fong, 
however, is very fine ; which it begins fitting on thefummit 
of a high tree, very early in the fpring, often with the new- 
year, in blowing fhowery weather, which' makes the inha¬ 
bitants of Hamplhire to call it the Jlorm-cock. It feeds on 
infects, holly and mifleltoe berries, which are the food of all 
the thrufh kind: in fevere fnowy weather, when there is a 
failure of their ufual diet, they are obferved to fcratch out 
of the banks of hedges the root of arum, or the cuckoo 
pint; this is remarkably warm and pungent, and a provi¬ 
de n fuitable to the feafon. 

2. The pilaris, or fieldfare, is in length 10 inches, in 
breadth 17. The head is afh-coloured inclining to olive, 
and fpotted with black ; the back and greater coverts of the 
wings of a fine deep chefnut; the tail is black; the lower 
parts of the two middlemod feathers, and the interior up¬ 
per fides of the outmod feathers excepted: the fird be¬ 
ing alh coloured, the latter white. The legs are black ; the 
talons very drong. 

This bird paifes the dimmer in the northern parts of 
Europe ; alfo in Lower Audria. It breeds in the larged 
trees ; feeds on berries of all kinds, and is very fond of thofe 
of the juniper. Fieldfares vifk Britain in great flocks 
about Michaelmas, and leave us the latter end of February 
cr the beginning of March. 
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Thefe birds, and the redwings were the turdi of the Ro- 
vvhich they fattened with crumbs of figs and bread 
mixed together. Varro informs us that they were birds of 
paffage, coming in autumn, and departing in the fpring. 
They mud have been taken in great numbers ; for, accord¬ 
ing to Varro (lib. 3. c. 5.) they were kept by thoufands to¬ 
gether in their fattening aviaries. They do not arrive in 
France till the beginning of December. 

3. The muficus, or throdle, is in length 9 inches, in 
breadth 13d. In colour, it fo nearly refembles the miflel- 
thrufh, that no other remark need to be added, but that it 
is lefs, and that the inner coverts of the wings are yellow. 

The throdle is the fined of our finging birds, not only 
for the fweetnefs and variety of its notes, but for the long 
continuance of its harmony; for it obliges us with its fong 
for near three parts of the year. Like the miffel-bird, it 
delivers its mufic from the top of fome high tree; but to 
form its ned defcends to fome low bufh or thicket: themed 
is made of earth, mofs, and draw, and the infide is curi- 
oufly pladered with clay. It lays five or fix eggs, of a pale 
bluilh green, marked with dufky fpots. 

4. The iliacus, or redwing, has a very near refemblance 
to the throdle ; but is lefs: their colours are much the 
fame ; only the fides under the wings and the inner coverts 
in this are of a reddifh orange, in the throdle yellow; above 
each eye is a line of yellowilh white, beginning at the bill 
and paffing towards the hind part of the head. 

Thefe birds appear in Great Britain a few days before the 
fieldfare ; they come in vad flocks, and from the fame coun¬ 
tries as the latter. With us they have only a difagreeable 
piping note ; but in Sweden, during the fpring, they fing 
very finely, perching on the top of fome tree among the 
forefls of maples. They build their neds in hedges, and 
lay fix bluifh-green eggs fpotted with black. 

5. The merula, or black-bird, when it has attained its full 
age, is of a fine deep black, and the bill of a bright yellow; 
the edges of the eyelids yellow. When young, the bill is 
dufky, and the plumage of a rudy black, fo that they are 
not to be didinguifhed from the females; but at the age of 
one year they attain their proper colour. 

This bird is of a very retired and folitary nature ; fre¬ 
quents hedges and thickets, in which it builds earlier than 
any other bird: the ned is formed of mofs, dead grafs, 
fibres, &c. lined and pladered with clay, and that again 
covered with hay or fmall draw. It lays four or five eggs 
of a bluilh-green colour, marked with irregular dufky fpots. 
The note of the male is extremely fine, but too loud for any 
place except the woods : it begins to fing early in the 
fpring, continues its mufic part of the fummer, defids in 
the moulting feafon, but refumes it for fome time in Sep- 
tember and the fird winter-months. 

6. The torquatus, or ring-ouzel, is fuperior in fize to the 
black-bird: the length is n inches, breadth 17. The bill 
in fome is wholly black, in others the upper half is yellow ; 
on each fide the mouth are a very few bridles; the head 
and whole upper part of the body are dufky, edged with 
pale brown ; the quill-feathers ^8'"the tail are black. The 
coverts of the wings, the upper part of the bread, and the 
belly, are dufky, flightly edged with afli-colcur. The mid¬ 
dle of the bread is adorned with a white crefcent, the horns 
of which point to the hind part of the neck. In fome birds 
this is of a pure white, in others of a dirty hue. In the 
females and in young birds this mark is wanting, which 
gave occafion to fome naturalills to form two fpecies of 
them. 

The ring-ouzel inhabits the Highland hills, the north of 
England, and the mountains of Wales. They are alfo 
found to breed in Dartmoor, in Devonfliire, and in banks 
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Turenne on the Tides of dreams. The places of their retreat are not 
II known. In Scotland and Wales they breed in the hills, 
_ hut defcend to the lower parts to feed on the berries of the 

mountain-afh. They migrate in France at the latter fea- 
fon ; and appear in fmali flocks about Monthard in Bur¬ 
gundy, in the beginning of October, but feldom flay above 
two or three weeks. 

To thefe we fhall add the defcription of the polyglottus, 
or mocking thrufli, which is a native of America. It is 
about the fize of a thrufh, of a white and grey colour, and a 
reddifli bill. It is poffeffed not only of its own natural 
notes, which are mufical and folemn, but it can affume the 
tone of every other animal in the wood, from the wolf to 
the raven. It feems even to fport itfelf in leading them 
aftray. It will at one time allure the leffer birds' with the 
call of their mates, and then terrify them when they have 
come near with the fcreams of the eagle.. There is no bird 
in the foreft but it can mimick; and there is none that it 
has not at times deceived by its call. But, unlike fuch as 
we ufually fee famed for mimicking with us, and who have 
no particular merit of their own, the mock-bird is ever fureft 
to pleafe when it is moft itfelf. At thofe times it ufually 
frequents the houfes of the American planters ; and fitting 
all night on the chimney-top, pours forth the fweeteft and 
the moft various notes of any bird whatever. It would 
feem, if accounts be true, that the deficiency of moft other 
fong-birds in that country is made up by this bird alone. 
They often build their nefts in the fruit trees about houfes, 
feed upon berries and other fruits, and are eafily rendered 
domeftic. 

TURENNE (Vifcount). See Tour. 

TURF, peat, a blackifh earth ufed in feveral parts 
of England, Holland, and Flanders, as fuel. Turf, as 
diftinguiftied from peat, confifts of mould interwoven with 
the roots of vegetables; when thofe roots are of the bul¬ 
bous kind, or in a large proportion, they form the loofer and 
worfe kind of turf; but when mixed with a confiderable 
proportion of peat, they form what is cd\\z&Jlone-turf ; it at 
firft hardens, but at laft crumbles by long expofure to the 
air. 

TURGESCENCE, among phyficians, denotes a fwell- 
ing or growing bloated. 

TURGOT (Anne Robert James), the famous financier, 
was born at Paris May 10, 1727, of a very ancient Norman 
family. His father was fora long time provoft of the cor¬ 
poration of merchants. During this period he was the 
objeri of general admiration; and the regularity and eco¬ 
nomy of his adminiftration procured him the particular re- 
fpedt of the citizens. M. Turgot was the youngeft of 
three brothers. The eldeft was intended for the rank of 
magiftracy, which had been the ftation of his family for 
feveral .generations ; the fecond was deftined for the army ; 
and Robert for the church. He had fcarcely attained the 
age at which reflexion commences, when he refolved to fa- 
crifice all temporal advantages to liberty and confidence, and 
to purfue his ecclefiaftical ftudies without declaring his re¬ 
pugnance to their propofed objeft. At the age of 23 
years he took his degree, and was ele&ed prior of the Sor- 
bonne. 

The time when it was nece(Tary»for him to declare that 
he would not be an eccldiaftic was now arrived. He an¬ 


nounced this refolation to his father by letter, fhowing the Turgot 
motives which induced him to decline the clerical order. 

His father confented, and he was appointed mafter of re- 
quefts. M. Turgot prepared himfelf for this office by 
particular application to thofe parts of fcience which are 
moft connedted with its functions and duties, viz. the ftudy 
of natural philofophy, as far as it relates to agriculture and 
manufadtures, to the fubjedts of merchandife, and the exe¬ 
cution of public works, together with fuch parts of mathe¬ 
matical knowledge as lead to a pradtical application of natu¬ 
ral philofophy, and facilitate the calculations that are fre¬ 
quently neceffary in politics, commerce, and law. 

About this period he wrote fome articles for the Encyclo¬ 
pedic, of which the moft capital were^. Etymology, Exigence, 
Expan/ibility, Fair, and Foundation. He had prepared fe¬ 
veral others, but thefe five only were inferted; the perfecu- 
tion fet on foot againft the Encyclopedic hindered him from 
continuing to write in it, being unwilling that his opinions 
(hould be publilhed in a work which was received with dis¬ 
approbation by fome of the moft diftinguiftied people of that 
time. 

In 1761 M. Turgot was appointed intendant of Limoges. 

In this office he did much good. He gave adfivity to the 
fociety of agriculture eftablifhed at Limoges, by diredting 
their efforts to important objedts: he opened a mode of pub¬ 
lic inftrudlion for female profeffors of midwifery : he pro¬ 
cured for the people the attendance of able phyficians du¬ 
ring the raging of epidemic dii'eafes : he eftablifhed houfes 
of induftry, fupported by charity (the only fpecies of alms¬ 
giving which does not encourage idlenefs): he introduced 
the cultivation of potatoes into his province, &c. See. 

While M. Turgot proceeded with unremitting adlivity and 
zeal, in promoting the good of the people over whom he 
was placed, he meditated- projedts of a more extenfive na¬ 
ture, fuch as an equal diftribution of the taxes, the c'onftruc- 
tion of the roads, the regulation of the militia, the preven¬ 
tion of a fcarcity of provifion, and the protedlion of com¬ 
merce. 

At the death of Louis XV. the public voice called M, 

Turgot to the firft offices of government, as a man who 
united the experience refulting from habits* of bufinefs to 
all the improvement which ftudy can procure. After be¬ 
ing at the head of the marine department only a fhort time, 
he was, Auguft 24, 1774, appointed comptroller general of 
the finances. During his dilcharge of this important office, 
the operations he carried on are aftonifhing, He fuppreffed 
23 kinds of duties on necefiary occupations, ufeful contrails, 
or merited compenfations. He abolifhed the corvee (a) 
for the highways, faving the nation thirty millions of livres 
annually.—He fet afide another kind of corvee, which re- 
fpedled the carriage of military ftores and baggage.—He 
abated the rigour in the adminiftration of indiredt impofi- 
tions, to the great profit of the contributors, the king, and 
the financiers—He foftened the mode of colledting the ter¬ 
ritorial impofts.—He flopped the progrefs of a plague 
among cattle.—He fuppreffed a fedition condudled with 
art.—He provided for the equal diftribution of fubfiftence. 

—He gave the utmoll encouragement to the cultivation of 
the three chief produdlions of France, viz. wheat, cattle, 
and wine, and to the commerce thence refulting.—He re¬ 
formed a number of abufes, fome of which yielded a profit 

to 


(a) The word corvee feems to be derived from cura via, i. e. “ the care of the roads.” It fignifies the call made on 
individuals to furnifh labour and materials in kind for the conftrudlion and repair of roads. The fame exifts to this day- 
in England under the name of Jlatute duty. It is indeed with us under proper reftridlions ; but in France, where there 
are no turnpikes, all the roads, which are very good, were made and repaired by the cor vie alone; whence it became an 
intolerable burden to the labourers. 
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to die place he filled. He aboliflied as much as he could 
the Tale of offices.—He formed many ufeful eftablifhments. - 
—He paid the penfions of the poorer fervants of the Rate, 
who were four years in arrear.—He fupplied the expences 
of a coronation, the marriage of a princefs, and the birth of 
a prince.—He facilitated payments as far as India.—He fet¬ 
tled a part of the colony debts, and put the reft in order.— 
He found the public borrowing at five and a half per cent. 
and reduced the rate to four.—He leffened the public en¬ 
gagements 84 millions. He found the revenue 19 millions 
deficient, and left a furplus of three millions and a half.— 
All thefe he accomplifhed within the fpace of 20 months, 
during feven of which fevere fits of the gout totally inca¬ 
pacitated him for bufinefs. 

At length, however, by the artifices of the courtiers, his 
office was taken from him ; but when removed to a private 
ftation, M. Turgot did not experience that frightful yoid 
which is the juft but dreadful punifhment of ambitious men 
when deferted by fortune. The fciences and the belles let- 
tres, which he had cultivated in his youth, afforded him con- 
folation, while an a£Hve fphere of life was denied him. Na¬ 
tural philofophy and chemiftry were his favourite purfuits ; 
yet he frequently entertained himfelf with poetry, efpecially 
with tranflating Virgil into French verfe. “We know (fays 
the Marquis de Condorcet) but of one Latin verfe compofed 
by M. Turgot, and which was intended for a pi&ure of Dr 
Franklin. 

“ Eripuit calo fulmeti, maxfceptra tyrannis." 

The attacks of the gout, under which he had long labour¬ 
ed, becoming more frequent and exceffive, forewarned him 
of the approaching moment, when, in conformity to the 
laws of nature, he was going to fill in a higher order of be¬ 
ings, the rank which thefe laws deftined for him. He died 
March 20, 1781. 

For a more ample account of this illuftrious ftatefman, 
we refer the reader to the Hiftory of his Life, written by 
the Marquis de Condorcet. 

TURIN, an ancient, populous, ftrong, handfome, flou- 
rifhing city of Italy, and capital of Piedmont, where the fo- 
vereign refides, with an archbifhop’s fee, a ftrong citadel, 
and an univerfity. It is feated on a vaft plain, at the con¬ 
fluence of the rivers Doria and Po. It is one of the hand- 
fomeft places in Italy; but the air is unhealthy in the au¬ 
tumn and winter on account of the thick fogs. One half 
of this place is lately built; and the ftreets are ftraight and 
clean, being wafhed by an aquedudh The two largeft 
ftreets are the New-ftreet and that of the Po, which are 
lighted in the winter time. The houfes are handfome, and 
all built of the fame height. The ducal palace confifts of 
two magnificent ftruiSures, joined together by a gallery, in 
which are feveral ftatues, all forts of arms, the genealogy of 
the dukes of Savoy, a reprefentation of the celeftial figns, 
a royal library, and many other curiofities. Befides thefe 
two ftrtuftures, there is the palace of the prince of Carignan, 
the hofpital of St John, the feminary of the Jefuits, the royal 
hofpital, and the metropolitan church of St John, wherein 
they,pretend to keep the cloth in which is the print of the 
face of Jefus Chrift. Thefe are all fuperb ftruftures. When 
the plague reigned at Marfeilles in 1720, a great number of 
artificers withdrew to Turin ; infomuch that there are now 
above 87,000 inhabitants, and 48 churches and convents. 
Turin is very well fortified, and extremely ftrong ; as the 
French found by experience in 1706, who then befieged it 
a long while to no purpofe. The citadel, which is flanked 
with five bafticns, is without doubt a mafterpiece of archi¬ 
tecture. There are very fine walks on the ramparts, which 
require two hours to pafs round them. There are alfo very 


fine gardens on the fide of the river Po ; and the houfe corn- Turkey, 
monly called La Charite is remarkable, as there is room for 
3000 poor people. The college of the academy is very 
large and well built, and has a great number of ancient in- t 

feriptions. In the royal library are 19,000 manuferipts, 
befides 30,000 printed books. It is charmingly feated at 
the foot of a mountain, 62 miles north eaft of Genoa, 72 
fouth-weft of Milan, and 280 north-weft of Rome. E. Long. 

7. 45. N. Lat. 44. 50. 

TURKEY, in ornithology. See Meleagris. 

Turkey, a very extenfive empire, comprehending fome 
of the richeft countries in Europe, Aha, and Africa. See 
Turcai. 

Under the article Constantinople, n° 111, et feq. we Conftanti- 
have given an account of the origin and progrefs of the nople be- 
Turks, as far as feemed neceffary for underftanding the fub- comes the 
fequent and more important part of their hiftory. In 1453 c ? pita * 
they made themfelves mafters of the city of Conftantinople, dominion ^ 
which from that time became the capital of their empire. 1 ° ns ‘ 
Mohammed II. at that time the fultan, after having treated 
the inhabitants with the greateft cruelty, began to think of 
adding Servia to his dominions. Accordingly, in 1454, he 
entered that country at the head of 20,000 men, and obli¬ 
ged the inhabitants to pay him an annual tribute of 40,000 
ducats. On his return to Adrianople, Mohammed re¬ 
peopled the towns and villages about Conftantinople with 
4000 men and women who fell to his Ihare ; and going to 
that city, built a palace eight ftadia in compafs, which he 
lined with lead taken from the monafteries. Next year a 
fleet was fent-againll the iflands of Rhodes and Chios; but Unfucceft- 
the attempt on both proved unfuccefsful: however the ifland ful attempt 
Cos was reduced, and fome other places; after which the on R h°des 
fultan turning his arms towards Hungary, laid fiege to and 
Belgrade. At firft he met with fuccefs; beat down part 
of the wall, and Hopped the navigation of the river with 60 
veffels: but the celebrated John Hunniades, happening to 
arrive at that critical juncture, made a furious fally, entirely 
routed the Turkifh army, wounded Mohammed himfelf in 3 
the thigh, and burnt all his fhips. Hunniades himfelf did Moham- 
not long furvive this engagement, dying foon after of a med:Pe P uI - , 
wound he had received therein according to fome, or of the fed , at Bel ' 
plague according to others. grade. 

Mohammed being thus repulfed from Belgrade, fet about Expedition 
the entire concjueft ot the Morea, the ancient Peloponnefus, again# the 
The Grecian princes, among whom were two of the empe- M °rea. 
ror’s brothers, Thomas and Demetrius, were fo terrified by *> 

the taking of Conftantinople, and the great progrefs of the 
Turks, that they prepared to retire into Italy ; upon which 
the Albanians feized on the country, choofing one Manuel 
Cantacuzenus, a Greek, for their prince. Then falling on 
the Greeks who remained, they made an offer to the fultan 
of the cities and fortreffes, provided he would allow them 
to keep the open country; for the Albanians were fliep- 
herds, who had no fixed habitation. At this time, however, 
the fultan chofe rather to fupport the Greeks than to let the 
country fall into the hands of fuch barbarians ; and having 
defeated the Albanians, was content to accept of a tribute 
from the Greeks. But the danger was no f .oner gver, than 
the Grecian princes revolted anew; upon which Moham¬ 
med entering the country with a powerful army, prince 
Thomas, with his family, fled to Italy; while Demetrius 5 
thought it molt eligible to fubmit to the fultan, by whom One of the 
he was carried away, with many of the moil confiderable Gre ek prin- 
perfons of Lacedaemon, Achaia, &c. where Turkilh gover- cesfubmits > 
nors were appointed. Two thoufand families were alfo car¬ 
ried away from the Morea, in order to be fettled at Con¬ 
ftantinople, and 2coo young men to be enrolled among the 
fultan’s troops. Many cities at this time fell into the hands 

of 
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of the Turks, among which the principal were Corinth and 
Athens. The Greeks, however, ftill made fome faint 
ftruggles ; but all in vain : for by the year 1459 the whole 
country was fubdued, excepting fome maritime places held 
by the Venetians; and prince Thomas was obliged finally 
to take up his abode at Rome, where he was lodged in the 
pope’s palace, and had a penfion of 3000 livres a-year al¬ 
lowed him for his expence.;. 

Mohammed now purfued his good fortune; and having 
made wa'r on the emperor of Trebizond, he fubdued his do¬ 
minions, and put him to death. His career, however, was 
for fome time flopped by Scanderbeg the Epirote. This 
prince had already defeated an army of 12,000 Turkifh 
horfe, of whom only 5000 efcaped the {laughter ; and dif- 
perfed another, with the lofs of their general, and 4120 of 
his men killed onthefpot. Encouraged by this fuccefs, he 
laid liege to Belgrade, which it feems was now in the hands 
of the Turks : but, through the treachery of his fcouts, his 
army was defeated, and 5000 of his men killed ; upon 
which, one of his generals, by name Mofes, went over to 
the Turks. 

Scanderbeg, not at all difpirlted by this misfortune, pro- 
fecuted the war with the utmofl vigor. His fir ft enter- 
prize was againft his perfidious general Mofes, who had been 
immediately put at the head of an army by the fultan. This 
army was by Scanderbeg totally deflroyed, excepting about 
4000 men ; upon which Mofes fell into fuch difgrace with 
the Turks, that he returned to his old matter, who forgave 
his treachery, and reltored him to all his former pofts. 

The bad fuccefs of Mofes did not prevent Amefa, the 
nephew of Scanderbeg, from following his example. Mo¬ 
hammed received him kindly, and fent him with Ifhak ba- 
fhaw of Conftantinople ; whom he intruded with an army of 
50,000 men againft his uncle. Scanderbeg, with only 6000 
men, retired towards Lyfla, a maritime city of the Vene¬ 
tians. The Turks purfued, contrary to the advice of Ame¬ 
fa; and being furprifed by Scanderbeg, were utterly defeat¬ 
ed, with the lofs of their camp, 20,000, or, according to 
others, 30,000 men killed on the fpot, and the treacherous 
Amefa taken prifoner. With the like good fortune Scan¬ 
derbeg defeated three other Turkifti armies, one of 20,000, 
another of 30,000, and the third of 18,000 men. On this 
Mohammed fent againft him an old experienced commander, 
at the head of 40,000 chofen troops ; but as he likewife was 
able to atchieve nothing, the fultan thought proper to con¬ 
clude a peace with Scanderbeg in 1461. 

Mohammed being thus freed from fuch a troublefome 
enemy, completed the conqueft of the Greek iflands; fub¬ 
dued Wallachia, Bofnia, and Illyria, extending his empire 
nearly to the confines of Italy. But as it was eafy to fee 
that no conquefts would fatisfy the Turkifh ambition, the 
Venetians, who found themfelves ill-treated by their warlike 
neighbours, entered into an alliance with the Hungarians, 
to reprefs the overgrown power of the Turks, and prevent 
the weftern parts of the world from being totally over-run 
by them ; and into this alliance Scanderbeg was foon drawn, 
notwithftanding his treaty with Mohammed already men¬ 
tioned. The Hungarians invaded the Turkilh dominions 
on the weft fide, defeated fome troops, and carried off 
20,000 Haves: the Venetians invaded the Morea, where 
they made fome conquefts, but were foon obliged to abandon 
them : however, they recovered the iiland of Lemnos; but 
being defeated in two engagements at land, they were oblig¬ 
ed to folicit aftiftance from France, Germany, and Spain. 
Having obtained confiderable iupplies from thole parts, 
they again entered the Morea ; but meeting with ftill worfe 
fucccls than before, they applied for aftiftance to Matthias 
the fon of John Hunniades king of Hungary, Matthias 
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willingly made another incurfion into the Turkifh dominl- Turkey, 
ons, ravaged Servia, and carried off a vaft number of pri- 
foners with a great booty. 

In the mean time, Mohammed, fearing left Scanderbeg 
fhould be declared generaliftimo of the Chriiiian forces, fent 
to him, defiring a renewal of the league between them. But 
this being refuled, the war was renewed with the utmoft vi¬ 
gour. Many Turkifti armies were fent againft this hero ; but 
they were utterly defeated and difperfed, till the year 1466, 
when by his death the fultan was freed from the moll for¬ 
midable enemy he had ever encountered. 

The death of Scanderbeg was followed by the entire re- 
duiftion of Epirus and Albania. The Venetians in 1469 
defeated the Turks in a pitched battle ; but were driven duced. 
out of Negropont, at that time the ftrongeft city in Europe : 
after which they entered into an alliance with Ferdinand 
king of Naples, Lewis king of Cyprus, and the grand maf- 
ter of Rhodes, at the fame time that they fent ambaffadors 
to Uzun Haffan king of Perfia, in order to perfuade him 
to attack the Turkifti dominions on the eaft fide. Moham¬ 
med did not lofe his courage at the number of his enemies; The Vene- 
buc having defeated the Periians, reduced the Venetians to tians oblig- 

fuch diftrefs, that they were obliged to conclude a treaty in fd t0 fue 
1479. for peace. 

In 1481 the war was renewed, and the city of Rhodes 
befieged, but without fuccefs ; however, the city of Cepha- 
lonia was taken from the Venetians, Italy invaded, and the 16 
city of Otranto taken. This was the laft: of the exploits of Death of 
Mohammed II. who died this year of the gout, and was Sultan Mo- 
fucceeded by his fon Bayezid, or Bajazet II. Under this ammc 
prince a war commenced with the Mamalukes of Egypt, 
which, under his fucceflor Selim I. ended in the total fub- p ur ^f cr 
jeftion of that country. Bajazet, however, greatly faedi- conquefts 
tated Selim’s conqueft by the reduction of Circaflia, whence of the 
the Mamalukes drew their principal refources. Caramania 1'urks. 
and Croatia were totally reduced; the cities of Lepanto, 

Modon, and Durazz, taken by the Turks, though the 
Venetians recovered Cephalonia ; Syria on the eaft, and p 
Moldavia on the weft, were invaded and ravaged by the vie- duded 00 "' 
torious armies of the fultan ; till at laft a peace was con- i 9 ' 
eluded with the European powers in 1503. Earth- 

The year 1509 is rem .raalftc for a dreadful earthquake ft ua kes and 
at Conftantinople, which overturned a great number of at . 
houfes, and deitroyed 13,000 people; being alfo followed 
by an epidemic difternpci, which carried off great numbers. 

About this time alfo ti e fultan, finding the infirmities of old Sultan Ba- 
age drawing on, and being delirous of paffing the remain- i azet ‘Wi¬ 
der of his days in quiet, iefflved to refign the throne to his ™ us . of f e_ 
eldeft fon Achmed. But having engaged in this affair with 
too great precipitation, and before he had gained over the his eldeft 
grandees, his fecond fon Selim, whom he had made govern- fon. 
or of Trabezond, ha.lily crofting the Euxine fea, dethroned 21 
and put to death his father, in the year 1512. Is depofed. 

The new emperor, who had not fcrupled to facrifice his 10 

father to his ambition, did nothefitate at eftablifhing himfelf hi s fecond 
on the throne by the death of his brother alfo. Accord- fon Selim, 
ingly, as Achmed, knowing he could be nowhere fafe, re- 
folved to fland on his defence, Selim with a powerful army 2 „ 
marched againft him ; and having defeated the few forces of Selirrfde- 
his brother, took him prifoner, and put him to death. Hav- feats the 
ing thus fecured himfelf, he marched againft the Perfians, Perfians, 
whom he overthrew in a great battle: after which he took and reduces 
the city of Taurus ; made fome other conquefts ; and hav- 
ing fecured tranquillity on theeaftern fide of Isis dominions, 
turned his arms againft Sultan Gauri of Egypt. Him he 
reduced in the maimer related under the article Egypt, 
ioi . His farther defigns of conqueft were fruftrated by his 
death, which happened in the year 1519. 


o a J 
n Hia death, 


Selim 



TUR [ 600 ] T U R 


54 


Selim was fucceeded by his fon Solyman I. furnaraed Ka- 
„ 4 ...mi, or The Lawgiver, who proved no lei's ambitious and 

I:> fuc-ecdccl warlike than bis father. Having defeated and killed the 
by Joiymaa govern r of Darnnfcus, who had rebelled againft him, he at- 
a warlike tacked the European princes with a defign to extend his do- 
prince. minion; as far to the weft ward as he pofleffed to the eaft- 
war j of his capital. In 1520 he fet out with a great army 
to conquer Hungary. The city of Belgrade was immedi¬ 
ately invefted, and in a fhort time taken. Rhodes alfo be- 
Tlic city of ing attacked by a great force by fea and land, was obliged 
to fubmit, after a mod defperate refiftance, as is related 
under that article, n° 33, et feq. ; and Solyman entered the 
city in triumph on Chriftmas day 1522. His conquefts 
for fome time were Hopped by a rebellion in Egypt; but 
this being foon qnalhed, the war with Hungary was re¬ 
newed in 1525. K'ng Lewis having raftily engaged the 
Hungary Turkifl) army of 200,000 men with only 25,000, was ut- 
defeatedand terly defeated, 
killed. 


Rhodes re 
duced. 
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The king 


27 


himfelf drowned in a ditch, and his whole 
army, excepting a few horfe, cut in pieces.—This defeat 
was followed by the furrender of Buda, which, however, 
the Hungarians retook in J528 ; but next year it was again 
taken by the Turks, and foon after both the Moldavias 
Vienna he- fubmitted to their jurifdiftion. The city of Vienna was 
lieged with- then invefted : but after being reduced to the greateft ftraits, 
out fuccefs. the fultan was obliged to abandon the fiege by the coming 
on of the autumnal rains; which, however, he did not 
without barbaroufly mafiacring all his prifoners. 

The raifing the fiege of Vienna was followed by an en¬ 
tire repulfe of the Turks from the German territories : on 
which Solyman, refotving to extend his dominions on the 
eaft, fubdued the country of Georgia, and made himfelf 
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mafter of the city of Bagdad ; at the fame time that his 
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admiral, the celebrated Barbaroffa,. ravaged the coafts of 
Italy, and took the cities of Biferta and Tunis in Africa. 
But, in 1536, he was obliged to retire before Charles' V. of 
Spain, who retook the city of Tunis. Solyman, to revenge 
this difgrace, fufpended for a time the war in Perfia, in or¬ 
der to turn all his forces againft Italy : but while this coun¬ 
try was in danger of being totally overwhelmed, a Venetian 
captain having raflily taken and funk fome Turkilh velfels, 
Solyman changed his defign of attacking Italy into that of 
chaftifing the Venetians. However, after fome trifling en¬ 
counters, a peace was concluded in 1540. 

This year the war was renewed in Hungary: the tranf- 
actions were very unfortunate for the Cbriftians, and ended 
in the entire redudtion of the kingdom to a Turkilh pro¬ 
vince. The kingdom of France, being oppieffed by its 
enemies, entered into an alliance with Solyman, who was 
now grown fo powerful, that the whole European powers 
feemed fcarce able to refill him. However, in 1565, he 
was baffled by the knights of Malta, as is related under 
that article; and in 1566 an end was put to his ambition 
and his. conquefts by death. 

Solyman was fucceeded by his fon Selim II. furnamed 
Myjl, or “ The Drunken.” Under him the empire at firft 
loft nothing of its luftre; but in 1571 the maritime power 
the battle of of the Turks was almoft entirely deftroyed at Lepanto, 
Lepanto. where one of the moll remarkable fea-engagements mention¬ 
ed in hiftory took place. The Chriftian fleet was command¬ 
ed by Duria the Venetian admiral; and confifted of 78 Spa- 
nifh and 3 Maltefe galleys, under Don John of Auftria, na¬ 
tural fon to the emperor Charles V. Befides thefe, under 
Venieri, a Venetian officer, were 108 galleys, 6 galleafles, 
2 tail Drips, and a great many fmall galliots. Colonna, a 
kinfman of the pope, had alfo 12 of his galleys under his 
command. On board this fleet were 20,000 good foldiers, 
many of them perfons of great quality, who went volunteers 
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in the expedition. Though the Turkilh fleet confided of jrar hey^, 
335 fail, the moll experienced officers were againft fighting 
at that time, confidering the great ftrength of the confede¬ 
rates, and that there was no neceffity for an engagement. 

But the opinion of Ali Pallia, the chief admiral, who was 
for a battle, prevailing, Parteu Pallia, the next in command, 
took on board 12,000 janifaries and lpah ; s, drawn out of 
the neighboring garrifons ; befides 4000 other foldiers. 

Then putting out of the gulph, the fleet fleered their courfe 
for the ifie of Corzalates, of ole! Echinates, half-way between 
Lepanto and Patras ; and the Chriilians moving towards 
them, both fleets came in fight, Odrober 7, afternoon. 

Hereupon Don John, having ordered the great enfigns of 
the confederates, which was the fignal for engaging, to be 
hoilled, clad in armour, went in his long boat to encourage 
the feveral fquadrons of the centre under his command; 
while Doria did the like in the right wing, and Barbadico, 
the Venetian proveditor-general, in the left. 

The fignal was no fooner given, than the Turks, with a 
hideous cry, fell on fix galleafles which lay at anchor near 
a mile a-head of the confederate fleet; but thofe Drips fired 
fo brifldy on them, firft from their forecallles and then as 
they paffed by, fo galled their galleys with whole broad- 
fides, that feveral of them were funk, which made the reft; 
bear farther off. The wind likewife chopped about to the 
weft, and incommoded the Turks with the fmoke. How¬ 
ever, they foon rallied their difordered fquadrons, and came 
on with furprifing refoluticn. The adion was continued 
for feveral hours with equal bravery on both fides; but vic¬ 
tory at laft declared for the confederates. 

The number of Turks Dain in this famous naval fight The 3; nirks 
could not with certainty be known. An author who wrote defeated 
an account of this war, makes their number 32,000 befides with great 
prifoners, who were about 3500. The galleys taken from flau £ hter - 
them amounted to 161. Forty more were funk or burnt; 
and of galliots, with other fmall veffels, about 60 were taken. 

Notwithftanding the prodigious lofs fuftained by the Little ad- 
Turks on this occafion, the confederates reaped but little vantage 
advantage from this vidory ; and next year Kilij Ali Pa- reaped hy 
fha, who had fucceeded to the poll of high admiral, fitted the Clirif- 
outa fleet of 250 galleys, with which he ravaged the coafts t | i ans f f ora 
of Chriftendom wherever he came, and maintained bis thcvl ° ry ' 
ground fo well, that the confederates could never gain the 
leaft advantage over him. 

The Turkilh power from this time, however, began to Leclne of 
decline. The progrefs of civilization being much more the Turkic 
quick among the weltern nations, and their improvements power, 
in the art of war very conliderable, the Turks found it not 
only impoffible to extend their dominion over Germany, but 
even a matter of fome difficulty to withftand the power of 
the weftern princes. During the remainder of the reign of 
Selim, the war was carried on in Hungary with little advan¬ 
tage on either fide ; but under his fucceflor, fultan Morad 
III. the Turks met with feveral fevere checks from the Ger¬ 
mans. 

In 1594, Mohammed III. having fucceeded his father 
Morad, deftroyed his 19 brethren, in order to fecure himfelf 
on the throne; and for the fame reafon caufed 10 of his 
father’s wives and concubines to he thrown into the fea, left 
any of them fliould prove with child. The emperor Ro- 3 s , 
dolph II. having entered into a confederacy againft him with Confe< ?“*' 
the princes of Tranfylvania, Walachia, and*"Moldavia, de- 
feated the Turks and their Tartar auxiliaries in feveral en¬ 
gagements, and took many cities ; while fo grievous a fa¬ 
mine and plague raged in Hungary, that of 85,000 Tartars Misfor- 
who had entered the country the year before, fcarce 8cco tunes of tils 
remained alive. This was followed by new misfortunes; fo Turks. 
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Turkey, that in the following year the Turks were'entirely driven 
out of Tranfylvania, Moldavia, and Walachia. 

War with In 1621, under Othman or Ozman II. we find the 
Poland. Turks firft engaged in a war with Poland ; but a peace was 
concluded the fame year ; the chief article of which was, 
The Poles that the Poles fhould have a free trade in the Turkifh do- 
firft allow- minions, and that for this their merchants (hould pay 
ed to trade 10,000 fequins. The Turkifh affairs continued pretty much 
t® Turkey. j n the fame way till the year 1673, when a dreadful war 
War°witb k r °he out with Germany, Ruffia, and Poland, whole army 
kuflia was at t ^ at t ' me commanded by the celebrated John Sobi- 
Germany, efki. The year before, hoftilities had commenced on ac- 
and Po- count of the Poles having endeavoured to detach the Cof- 
land, facks from their allegiance to the fultan. At this time 
the Turks were fuccefsful through the diffenlions which 
reigned among the Poles; and the latter were obliged to 
pay an annual tribute of 20,000 rix-dollars, and to deliver 
The Poles up 48 towns and villages in the territory of Kaminieck. 
defeated, However, the articles of this treaty were never executed ; 
and become f or> j n 1 673, the dates of Poland fent a letter to Kyoprili 
tn utary. ^jjmed p a fl-, a> the vizir at that time, informing him that 
they confidered as null the conditions of the treaty, being 
concluded without their confent, and that they would ra¬ 
ther fuffer death, than fubmit to the infamy of paying one 
The ftate Angle farthing by way of tribute. On this the fultan, Mo- 
refufed to hammed IV. determined to take a fevere revenge on their 
ratify the perfidy, fet out with a great army ; but was entirely defeated, 
treaty. w Jth the lofs of 20,000 men killed on the fpot, all the bag¬ 
gage, 25,000 waggon loads of provifion and ammunition, 

43 and 2000 purfes of money for paying the army. Soon af- 
defeated^ 3 ter £ ^' s v ‘^ or A J°A n was proclaimed king of Poland : but 
andpeace h‘ s f u bj e & s > jealous of his glory, refufed to fupport him pro- 
concluded. perly in profecuting his advantage ; fo that four years af¬ 
ter, a treaty was concluded, by which the Poles for ever re- 
figned their pretenfions to Kaminieck and to the dominion 
of the Coffacks in Podolia. 

The Thirk» But tliough peace was thus made with Poland, the war 
andTartars was carried on very unfuccefsfully with lluffia. In 1678, 
defeated by an army of the Tartars was entirely cut in pieces or taken 
the Ruffi- near the city of Cherin ; which fo intimidated another army 
ans ‘ of 40,000 Turks, who had waited for the arrival of thefe 

auxiliaries, that they threw away their arms, and fled with¬ 
out Hopping till they had crofled the river Bog. This de¬ 
feat inclined the fultan to peace ; but the negotiations prov¬ 
ing ineffectual, he, in 1679, a g a >n fent a powerful army of 
Another 80,000 Turks, 30,000 Tartars, and 4000 Coffacks, under 
army de- the command of the vizir, to retrieve his loft honour. This 
feated, and army, however, fucceeded little better than the former: for 
reduced to ^e v ; z j r vvas defeated in leveral engagements ; and at laft, 
freft 1 according to cultom, put to death on account of the bad 
fuccefs of the war. In 1684 the Venetians again declared 

46 war, while the Poles and Germans continued their hoftilities 
War with with the utmoft violence. The Turks were forced to yield 
the Vcne- [0 ^ fupericur fortune and valour of their adverfaries; they 

were defeated in a great number of engagements, and loft 
many places of importance. In fhort, their affairs feemed 
to be totally going to wreck, when, in 1688, they were re- 

47 trieved by the new vizir Ahmed Kyoprili, a man of great 

hh affairs^* ant ^ ex P erier!ce * n war » as as ^ m0 ^ Upright 

retrieved and blamelefs' character. Having prevailed in the divan to 
by Kyo- have the war carried on, he applied his whole care to the 
prili. railing of an army, and providing warlike ftores. But finding 
the people every where intimidated and unwilling to oppofe 
the enemy, the treafury exhaufted, and an univerfal langour 
He ruufes prevailing, he made a new kind of proclamation, in which he 
the cnthu- told the people, that “ as he found it nec.effary to truft the 
fmfm of the command of the army againft the haughty Germans to none 
people. fc>ut himl'elf, fo he would not employ in this expedition any 
Von. XVIil. Part II. 


foldier forced into the fervice; knowing that the will was Turkey, 
of more value with God than the deed : that he would only 
put the Muffulmen in mind, that, by the precepts of God 
and his prophet, every one is commanded neither to avoid 
martyrdom, nor to defpair of fuccefs againft infidels, &c.” 

Having thus once roufed the enthufiafm of the common peo¬ 
ple, they flocked in great numbers to his ftandard ; after 
which, having reformed many abufes both in the civil and mi¬ 
litary departments, he led them againft the enemy. The good 
effedts of his reformations were evident. Great numbers of 
the enemy were cut off, and almoft all the important places 49 
taken which had been loft before, when, in 1691, he was ^ £ 

defeated and killed by the Germans at Iflankamen. After ^ j Li y c( j # 
his death, the Turkifh affairs again fell into diforder ; and, 
though the utmoft efforts were ufed by fucceeding vizirs, 
no progrefs could be made: and in 1697, a prodigious 
overthrow was given them by prince Eugene at Zenta. At Peace co»- 
laft, in 1698, all parties being weary of fuch an expenlive clude ^- 
and ruinous war, a pacification took place at Carlowitz, but 
on different terms with the different nations who had been J 1 
at war with the Turks. The emperor made a truce for 25 ^deTwitk 
years, upon condition that all Tranfylvania fhould be re- tIle e ^ 
figned to him : the city of Temefwaer was to be reftored to ror . 
the Turks, and the navigation of the Teiffe and Maros ri¬ 
vers be free to both nations; that the country between the 
Danube and the Teiffe, called Bacbbak, remain in the em¬ 
peror’s hands: that the boundary of the eaftern part of Hun¬ 
gary, belonging to the emperor, fhould be a right line drawn 
from the mouth of the Maros towards the banks of the river 
Teiffe to the mouth of the Boffut, where it falls into the 
Saave: that towards the fouth the Saave fhould part the 
Turkifh from the Imperial limits, till it receives the Unna : 
and that no new caftles befides Belgrade and Peterwaradin 
fhould be ereCted, or old ones fortified, any where within 
thefe boundaries. 

The Ruffian ambaffador made a truce only for two years, with the 
upon the footing of each party poffeffing what he had taken. Ruffians. 
The Poles made a truce on the like terms with the fultan ; 
namely that they fhould have Kaminieck, Podolia, and U- 
krania, reftored to them, in the fame extent as pofleffed by 
them before fultan Mohammed’s firft expedition into Poland; 
and, on the other hand, refign Soczava, Nemos, and So- with^the 
raka, in Moldavia, to the Turks. The Venetians obtained Venetian*, 
thefe conditions : that all the Morea, as far as Hexamilos, 
fhould belong to them ; and that the firm land with Naupak- 
turn (or Lepanto), Prevefa, and the caftle of Romania, 
which had been demolilhed, fhould be reftored to the Turks; 
that the bay of Corinth fhould be common to both, and the 
Venetians poffefs Lenkade with.the adjacent iflands. The 
yearly tribute paid by the iflands in the Archipelago to the 
Venetians xvas to beabolifhed ; and Zakinth to be declared 
free from the like burden by the Tutks. In Dalmatia, 

Knin, Cing, Kiklut, Verlika, Duare, andVergoraz, were 
to be left to the republic, and fixed as the boundaries of 
their dominions on that fide. The Ragufians were to con¬ 
tinue free, and the Venetians to retain the caftles of Caftle- 
nuovo and Rifano, with what they pofleffed in the neigh¬ 
bourhood. Both parties were allowed to fortify their bor¬ 
ders with new fortreffes ; or to repair thcle which were de¬ 
cayed, excepting Naupaktum, Prevefa, and the caftle of 
Romania before mentioned. 54 

From the conclufion of the peace of Carlowitz to the Turkifh 
year 1769, nothing very remarkable occurs in the Turkifh a ®“ rs 10 
hiftory, excepting their recovery of the Morea from the jA ye * r 
Venetians by the treaty of Paffarowitz. (See the article Ve- ‘ 5 " 
nice). Their war with the Ruffians under Peter the Great 
has been taken notice of under the article Russia; thofe 
afterwards with Persia, under that article. None of thefe, 

4 G indeed, 
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‘Thrtey. indeed, Were of any great confequence ; but in 1769, a war 
commenced with Ruffia, which threatened the Ottoman em¬ 
pire with deftru&ion, and which has given it fuch a fevere 
check as it can fcarcely recover. The origin of this war 
is given under the article Poland, n° 101 ; and during the 
courfe of it, an almoft uninterrupted train of fuccefs attend¬ 
ed the Ruffian arms. About die end of March 1769, a 
body of Ruffian troops made themfelves mafters of the im¬ 
portant fortrefs of Afoph, at the mouth of the river Don. 

In the end of April, prince Gallitzin, commander in chief 
of the Ruffian army on the frontiers of Poland, palled the 
river Niefter, hoping to take the fortrefs of Choczim by fur- 
prife ; but being disappointed; he was obliged to return. 
Near the beginning of, July, however, he again palled that 
river, and on the 13th attacked and defeated the van of the 
The Turks g ran ^ vizir’s army, confiding of about 50,000 or 60,000 
defeated, men. Thirteen thoufand of the fugitives entered Choc¬ 
zim ; which was next day inverted by the Ruffians: but 
they were at laft obliged to raife the fiege and repafs the 
Niefter; which they could not effeCt without confiderable 
lofs. 

In the mean time, both the Ottoman and Ruffian courts 
were difpleafed with the conduct of their generals. The 
The Turk- Turkifh grand vizir was deprived of his command, and af- 
ilh vizir be- terwards beheaded ; and was fucceeded by Moldovani Aga 
Pacha, a man of a bold and enterprizing lpirit. On his 
firft taking the command of the army, finding it impoffible 
to fubfift where he was, he attempted to force a pallage 
over the Niefter, but being three times repulfed with great 
lofs, he made a precipitate retreat towards Bender, at the 
fame time drawing the troops out of Choczim, which the 
Ruffians immediately took polfeffion of. 

Prince Gallitzin was now fuperfeded by General Roman¬ 
zow, who took the command of the army on the 29th of 
September. Soon after his arrival, he received news of the 
fuccefs of general EImpt, who, with a body of 10,000 men, 
had reduced the province of YalTy. He inverted Bender; 
but finding the feafon of the year too far advanced, he foon 
withdrew his troops, and put them into winter quarters. 

This firft campaign had proved fo unpropitious to the 
Turkifh affairs, that the Court would gladly have concluded 
a peace, if they could have obtained it upon honourable 
terms ; but the Ruffians infilling upon the entire ceffion cf 
Moldavia and Walachia as a preliminary article, the nego¬ 
tiations came to nothing. Anew campaign was therefore 
relblved on ; and this proved Hill more unfuccefsful than be¬ 
fore. The grand -Ruffian army under general Romanzow 
palled the Niefter in the month of May 1770; and, having 
affembled at Choczim on the 3d of June, marched towards 
Pruth : at the fame time, their fecond army, commanded 
by general Panin, arrived before Bender. The plan of ope¬ 
ration was, that the latter fhould form the fiege of Bender, 
and Romanzow ftiould cover it. 

On the 18th of July, general Romanzow attacked an 
army of 80,000 Turks and Tartars, commanded by the 
tars defeat- Kahn of Crimea, and ftrongly intrenched on an almoft in- 
ed by Ge- acc effible mountain, forced their intrenchments, and oblig¬ 
ed them to flee in the utmoft confufion, leaving an immenfe 
quantity of ammunition and provifions, &c. in their camp ; 
which they totally abandoned- to the victors—After this 
victory, the Ruffian general pufhed on towards the Danube; 
The graad an{ j Qn t j le 2C } 0 f Auguft attacked another Turkilh army, 
vizir de> commanded by the grand vizir in perfon, and totally defeat- 
WI edit, making himfelf matter of their camp, ammunition, 143 
pieces of cannon, and above 7000 carriages loaded with 
provifions. The lofs of the Turks on this occafion was not 
reckoned lefs than 40,600 men, and fome accounts raifed it 
to 60,000.— During the courfe of this fummer alfo, the for- 


1 


T U R 


headed. 


S9 

Choczim 
taken by 
the Ruffi- 


60 

They re¬ 
duce the 
jiroVir.ee 
of Taffy. 

61 

Unfuccefs¬ 
ful negoti¬ 
ations for 


6 z 

Bender in¬ 
verted. 

63 

The Turks 
and Tar- 


aeral Ro- 
manzow. 


64 


feated 
prodigious 
(laughter. 


trefs of Kilia Nova, at the moll northerly mouth of the Da- Turkey, 
nube, furrendered by capitulation ; and likewife that of Ac- ' — 

kerman, or Bialogorod, near the mouth of the Niefter. Ben- fiend( £ ta 
der was taken by ftorm on the 27th of November ; and the ken and 
Ruffians, enraged at the obftinate refiftance they had met the inhabi- 
with, made a terrible {laughter of their enemies. It was rants maf*. 
computed that 30,000 Turks perifhed on this occafion. The facled - 
fortrefs of Brailow, fituated on the northern fide of the Da¬ 
nube, was inverted on the 26th of September; and the gar- 66 
rifon were fo much intimidated by the taking of Bender, Va ^ nuni- 
that they abandoned the place, and moft of them were drown- ' 5er of can - 
ed in crofting the river.—During this campaign, it was rec- by°he Ruf 
koned that the Ruffians took 1000 pieces of cannon from f la n S . U ~ 
their enemies. 67 

This year alfo a Ruffian fleet of 16 or 18 fliips entered A Ruffian 
the Mediterranean, and landed a body of troops on the Mo- ® eet lands 
rea. Thefe being joined by the Greeks, committed great on 
cruelties on the Turks and made themfelves mafters of almoft rea . 
the whole country. At laft, however, the Porte, notwith- 
ftanding their bad fuccefs in other parts, found means to 
fend a force into the Morea fufficient to overpower the Ruffi¬ 
ans. The Greeks now fufiered in their turn ; and the Ruffi¬ 
ans, hearing that a Turkilh fleet had parted the Dardanelles, 
abandoned the Morea, and failed to meet their antagonifts. gg 
A battle enfued, in which the Turks were defeated; and They defi 
having imprudently retired into a neighbouring harbour, troy the 1 
they were next day entirely deftroyed by the Ruffian fire- Turkife 
fhips, except one fhipof 64 guns which was taken. This fleet fleet ~ 
confifted of 15 fhips of the line, from 96 to 60 guns, three 
large frigates, and feven large armed veflels, beiides galleys. 

After this victory the Ruffian fleet blocked up the mouth 
of the Dardanelles, interrupted the Turkilh trade, prevent¬ 
ed the carrying of provifions to Conftantinople by Tea, and 
raifed contributions from moft of the iflands in the Archi¬ 
pelago. 

In 1771, matters did not at firft go on fo fuccefsfully on xhe 
the part of the Ruffians. On the fide of the Danube, they gain fome 
were obliged to keep on the defenfive. Another army, un- advantages, 
der prince Dolgorucki, had better fuccefs ; they reduced the 
whole peninfula of Crim Tartary inlefs than a month, though fo 
defended by an army of 50,000 men.—During thefe tranf- They take 
actions the Turks made themfelves mafters of the fortrefs of Giur g ew ® 
Guirgewo ; which enabled them to become fo formidable on General** 
the fide of Walachia, that prince Repnin durft not attack Effen!* 
them. Upon his refufal to do fo, he was deprived of his 
command ; which was given to general Erten. On the 17th 
of Auguft, he attacked the Turkilh intrenchments; but, 
after a defperate engagement of four hours, was defeated, 
with the lofs of upwards of 3000 men. 

This was the only engagement of any confequence in which 
the Turks had proved victorious fince the beginning of the 
war; and, after it their ufual bad fortune attended them. 

In confequence of their victory, they determined to winter 
on the northern fide of the Danube, which would have been 
of the utmoft fervice to them; and with which view they 
confiderably reinforced their army in Walachia. But ge- Are out- 
neral Romanzow, by a train of mafterly difpofitions, not witted by 
only thwarted all their fiihemes, but furprifed them on their General 
own fide of the river. They had divided their army into Romaft ' 
two great bodies, which were ftationed in the neareft and zow ' 
meft important ports on the Turkilh fide of the Danube. 

On the 2Cth of OClober, one of thefe bodies was furprifed T fi 4 
at Tuliza by general Wielman, and another at Maczin by ifiTamrtes 
general Milarodowits. The event was the fame in both totally dc- 
places. The intrenchments were forced, the Turks totally feated. 
routed, and their artillery, ftores, and magazines taken, to¬ 
gether with the two towns and their caftlts. Next day ge¬ 
neral Weifman attacked the grand vizir himlelf, with the 
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Turkey, like fuccefs. The intrenchments were forced, a vaft quan- 
tity of artillery taken, and likewife the town and caftle of 
The grand Babadagh ; while the vizir, with the remains of his army, 
vizir de- fled 30 miles to leek refuge at Mount Hemus. A lew days 
feated, and afterwards general Elfen defeated another body of Turks, 
driven be- an( j t h e fortrefs of Giurgewo, driving the enemy to¬ 

tally out of Walachia. The Ruffian fleet this year fpread 
ruin and defolation through the defencelefs iflands of the Ar¬ 
chipelago and the coafls of Afla, flriking terror into the cicy 
of Conftantinople itfelf. A dreadful pedilence raged this 
The 'lhirks y ear * n Turkilh army ; and in the autumn broke out at 
driven out Mofcow, where it deftroyed vaft numbers. 

The affairs of the Turks were now in fuch a defperate 
condition, that they very eagerly fued for peace. The only 
conditions on which this could be obtained, however, were, 
that the Crimea, Budziac Tartary, and all that vaft tra <51 of 
country on the coaft of the Black Sea, as far as the north 
(bore of the Danube, (hould continue for ever under the do¬ 
minion of Ruffia ; that the Ruffians (hould enjoy an unlimi¬ 
ted freedom of navigation on the Black Sea, together with 
the poffeffion of the city of Afoph, on the mouth of the 
Don ; and that a fum of money (hould be paid them by way 
of indemnification for the expences of the' war. Thefe terms, 
however, were rejefted ; and the negotiations, which conti¬ 
nued through the whole year 1772, at laft came to nothing. 
The commiffioners on both fides retired from Buchareft, the 
place where the congrefs was held, on the 22d of March 
1773. For feme time a defultory kind of war was carried 
on between detachments from the two armies. But as this 
was very prejudicial to the Ruffians, who could notbefoea- 
fily recruited as the Turks, about the middle of June, Ro- 
Romanzow manz0 w made preparations for paffing the Danube with the 
|^nube he grand Ruffian army, confiding of 87,000 men : which, how¬ 
ever, he did not accomplifh till the 24th ; and then marched 
with his army, in large divilions, towards the city of Siliftria. 
He was terribly haraffed on his march by large bodies of the 
Turkilh cavalry, of whom the grand vizir had detached 
27,000 for this purpofe. At laft, however, they arrived 
before the city, which was ftrongly fortified, and defended 
A Turkflh ^7 a body of troops confiding of about 24,000 men. On 
army de- the 29th of June, this body was defeated by general Weif- 
man, whocommanded thevan of the Ruffian army, andforced 
to retire into Siliftria. The grand vizir then detached $0,000 
men to the relief of the place : upon this the Ruffians found 
it neceffary to retreat ; which was not accomplifhed with¬ 
out very great difficulty and lofs. In this retreat general 
Weifman was killed, and the army left all their magazines 
behind them. 

Many oilier fevere conflicts happened this campaign, which 
proved lefs glorious to the Ruffians than any of the former 
ones. In 1774, however, their arms were attended with 
better fuccefs. Romanzow’s army was reinforced by 40,000 
men ; and, on the night between the 16th and 1 7th of June, 
The Turks parted the Danube in fpite of all oppofition. A continued 
feries of engagements then happened between the Ruffian ge¬ 
nerals and different bodies cf the Turks. In thefe the latter 
were always defeated ; and at laft became fo much difpiiited, 
that a body of 40,000, or, according to feme accounts, of 
70,000 Turks, fled at the firft fight of a body of their ene¬ 
mies greatly inferior in number, leaving behind them all their 
tents and baggage, with a fine train of brafs artillery. From 
this time, ditorder, mutiny, and difmay, feized all the Turk- 
ifh armies, and they abfolutely refufed to face their enemies. 
They plundered the baggage, robbed and murdered their of¬ 
ficers, deferted by thousands, taking the road to Conftanti- 
nople, and committing every kind of outrage by the way. 
The mirifters of (late, after having tried all methods to in¬ 
duce this lav lefs crew to return to their duty, were obliged 
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to furnifii thsm with veffels for their tranfportation into A- Turk ey, 
fia. According to fome accounts, no fewer than 140,000 g' 
of the turkiffi troops deferted in this manner. Even in the Aimoft the 
grand vizir's camp at Schunla, matters went on in the fame whole ar- 
manner. He was abandoned by his whole cavalry ; his Eu- my <lc,tr> 
ropean and Afiatic troops quarrelled, and cut one another to 
pieces before his face ; and, in fliort, the vaft army he com. 
manded was reduced aimoft to nothing. The Ruffian gene¬ 
ral did not fail to take advantage of thefe misfortunes. He 
placed the different divifions of his army in fuch advantage¬ 
ous fituations, that he totally cut off all communication be¬ 
tween the Turkifli camp and every mean of fubfiftence. The 
unfortunate vizir, therefore, was obliged at laft to fubmit to 
the terms which Romanzow dictated to him. The princi- Romanzov- 
pal articles were, the independency of the Crimea ; the abfo- di&ates 
lute ceffion of Kilburn, Kerche, and Jenickala, and all the terms of 
country between the Bog and the Nieper ; a free navigation P eace - 
in all the Turkifh feas, in which was included the paffage 
through the Dardanelles, with all the privileges and immu¬ 
nities which were granted to the mod favoured nations. 

Ruffia gave up all her conquefts, except Afoph and Tagan- 
rok. There were, befides, feveral ftipulations in favour of 
tbe inhabitants of Moldavia and Walachia, and the Greek 
iflands which were reftored by Ruffia. St 

Soon after this period an extraordinary alarm was excited A PP ea c- 
at the Porte by the fudden appearance of a new prophet in anc '^ > et “ i| 
Upper Afia. This man, whofe name was Sheik Manfour, Upper A- 
pretendedthat he was predoomed by the eternal and immu- fia. 1 
table decrees of Heaven to fill up the meafure of Divine re¬ 
velation to mankind ; and that as he was to be the laft, fo 
he was the greateft of the prophets. The feene of his mi-; 
niftry was in the wide and defolate regions on the borders of 
the Cafpian Sea ; and though the firft rumour of his proceed¬ 
ings reprelented him as at the head of a multitude of armed 
enthufiafts ready to overturn the eftablifhed government and 
the religion of Mahomet, it was foon difeovered that all the 
military fury of his zeal was dire&ed againft the Chriftians. 

He had even influence enough to form a combination of all 
the nations of Caucafean Tartars againft the Ruffians, which 
was certainly of feme lervice to the Turks in that war, which 
the emprefs Catherine was now meditating againft them. ^4 

In the mean time, while this war was impending, the moft A ^ ebclllon 
formidable rebellion broke out in Egypt, the granary of the Eyp *‘ 
Turkiffi empire (fee Egxpt, n° 125) ; but it was, after a 
long, bloody, and dangerous war, aimoft fuppreffed by the 
wile condufl and intrepid bravery of Haffan Bey, the Cap¬ 
tain Pacha or Grand Admiral, who, at the age of 70, fought 
with all the ardour of youth, and all the (kill of the moft 
confummate general. That veteran, however, was recalled 
before he was able to carry all his patriotic defigns into eve- . 
cution, that he might aid the divan with his counfel, in the war'with 
critical fituation into which the empire was brought by the Ruffia, 
arrogant claims of the court of Ruffia. The refult of the 
deliberations was a precipitate declaration'of war againft that 
court, contrary to the better judgment of the old Pacha. 

The war commenced in autumn 1787, and the hordes of 
Tartars which were firft brought into the field, headed by 
the new prophet, were every where defeated by thefuperior 
difeipline of the Ruffian troops commanded by prince Po¬ 
temkin. Some enterprizes which were undertaken by the 
Turks againft the ifland of Tamen and the Ciimea were at- And Au* 
tended with as little fuccefs as the attempts of the Tartars : fi r ; a 
while the emperor Jofeph declared to the Porte that he 
would affift his ally the emprefs of Ruffia with an army of 
80,000 men. Four Auftrian armies were accordingly al- 
fembled ; one at Carlftadt in Croatia, under the command of 
general de Vins ; another at Peterwaradin in Hungary, com¬ 
manded by general Lmglois; a third on the borders of Li- 
4 G 2 tbuania, 
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thuania, under general Febris; and the fourth in the Bucco- 
wine, under the orders of the prince of Saxe-Cobourg. Two 
other generals, ten lieutenant-generals, and thirty major-ge¬ 
nerals, were all ordered to prepare for a&ive fervice in the 
frontier armies. If any thing had been yet wanting to fhow 
the fixed determination of the court of Vienna, the meafure of 
fending general Alvinzi to, ad in and obferve the condudt 
of the Ruffian armies during the war, and the receiving a 
Ruffian officer of equal rank to ad the fame part in the 
Auftrian, would have been alone a fufficient explanation. 

87 The war between the Turks and Auftrians was carried 

The 1 arks on with various fuccefs. At fir ft the advantage was evi- 
e"'sM fUC " dentl y on t ^ le ^ lde Ottomans, and the imperial Jofeph 

acquired no warlike renown. His declared purpofe was to 
get pofleffion of Belgrade ; from which however his enemies 
repulfed him with difgrace. The prince of Saxe-Cobourg 
in his department of the war difplayed indeed prodigies of 
valour ; but being oppofed to a iuperior force, he was long 
obliged to adt only on the defenfive. At length, being join¬ 
ed by a body of Ruffian forces under general Soltikow, pre¬ 
parations were made for commencing in form the fiege of 
Choczim, which was furrendered to the allied armies on Mi¬ 
chaelmas day 1788, after a defence which would have done 
honour to the ableft general in Europe. Still, however, fuc¬ 
cefs feemed to lean to the Turks. The grand vizir made a 
fudden incurfion into the Bannat, and fpread confternation 
and difmay to the very gates of Vienna. The Auftrian af¬ 
fairs feemed approaching to a very alarming crifis ; not only 
the fplendid views of conqueft which were beheld in the ima¬ 
gined partition ofa tottering empire had totally difappeared, 
but had left in their place the fad and gloomy reverfe of a 
difeontented and impoveriffied people, an exhaufted treafury, 
and an army thinned by peftilence and defertion. The firft 
campaign of an invafive war had already produced an impref- 

88 fion on the territory of the invader. 

General j n dfis fituation of affairs Marfhal Laudohn was with fome 
takes the difficulty drawn from his retirement to take the command of 
command the army in Croatia ; and under his aufpices fortune began 
of the Au- to fmile on the Auftrian arms. He quickly reduced Dubic- 
ftrianar- za and Nevi, though they were both defended with the 
n V- moft obftinate bravery. He then fat down before Turkifh 

Gradifca ; but the autumnal rains coming on with fuch vio¬ 
lence that the Saave overflowed its banks, he was compelled 
to raife the fiege. During this period the war in the Ban¬ 
nat raged with the utmoft violence; torrents of blood were 
fhed on both fides ; much defperate valour difplayed on the 
one fide, and many brave adions performed on the other ; 
while a very great part of that fine but unfortunate country 
fuffered all the defolation and ruin that fire and fword, under 
the dominion of vengeance and animofity, couldinflid. The 
inhabitants were objeds of commiferation; but the injuftice 
with which the emperor had commenced the war made his 
perfonal Ioffes be confidered as nothing more than the due 
reward of his condudt. 

Hitherto the Ruffians had hardly entered into the war ; 
but at laft they began to adt with vigour both by fea and 
land. They experienced however a very general coldnefs 
with refpedt to their claims, pretenfions, and defigns, in al- 
moft all the courts of Europe. The court of London pro¬ 
hibited Britilh feamen from entering into foreign fervice, and 
declared its refolution to obferve the ftridteft neutrality. The 
united provinces of Holland purfued the fame line of con¬ 
dudt ; and fome of the ambitious views of Ruffia were thus 
blafted. It the mean time a vaft Ruffian army, eftimated 
at 150,000 men, appeared on the banks of the river Bog, 
adjoining to the confines of Poland, Turkey, and Tartary, 
and on the way to the Black Sea, under the orders of prince 
Potemkin and general Romanzow j thefe being affifted by 


prince Repnin, general Soltikow, and other commanders of Turkey, 
note. This great force was fupported by a field train of 137 
pieces of artillery, befidesa vaft park of heavy battering cannon 
and mortars, deftined for the fiege of Oczakow ; and furnifh- 
ed with that exuberance of powder, ball, {hells, and all man¬ 
ner of military machines, which are the ufual concomitants 
of a Ruffian army. After the moft obftinate defence, Oc¬ 
zakow was taken on the 17th of December 1788, and the Ruffia ^ 
governor baffia graced the triumphant return of prince Po- take^cz*. 
temkin to Peterfburgh. In the mean time Ruffia found her- kow. 
felf attacked by a new and formidable enemy in the Swedifh 
monarch, of whole exploits we have given an account elfe- 
where (fee Sweden, n° 246.); and by his interference her 
conquefts were certainly retarded. 

Marfhal Laudohn renewed his attempts upon Gradifca as Grad j^ 
foon as the feafon would permit, and after a brave defence it an r d Bel- 
fell into his hands. This with fome other fucceffes roufed grade taken 
the emperor frpm his inadivity, and made him ferioufly de- by Lau- 
termine upon the attack which he had long meditated upon dolm - 
Belgrade. The enterprize was entrufted to Laudohn, who, 
with that good fortune which feemed conftantly to attend 
him, made himfelfmafter of the place in lefs than a month. 

The reft of the campaign was little elfe than afucceffion of 
the moft important fucceffes; and a circumftance that did not 
a little contribute to this, was the fyftem adopted by the 
Auftrians and Ruffians, of fuffering the Turkiffi troops to 
march out of the feveral places they garrifoned without mo- 
leftation. Accordingly, while one detachment of general 
Laudohn’s forces took pofleffion of Czernitz in Walachia, 
another made itfelf mafter of Cladova in Servia. Buchareft, 
the capital of the former of thefe provinces, fell without op- 
pofition into the hands of prince Cobourg: while Akerman 
on the Black Sea was reduced by the Ruffians; and Bender 
furrendered to prince Potemkin, not without fufpicion of 
finifter practices, on the 15th of November. 9I 

Soon after this, the emperor Jofeph died, and his fuccef- The emps- 
for Leopold fliowed a defire for peace. After the reduction ror dies > 
of Orfbva, therefore, which happened on the 16th of April * ndh if 
1790, the war was carried on with languor on the part of condmL 
Auftria ; and in the month of June a conference was agreed a peace, 
upon at Reichenbach, at which the minifters of Pruffia, 

Auftria, England, and the United Provinces, affifted, and at 
which alfo an envoy from Poland was occafionally prefent. 

After a negotiation, which continued till the 17th of Au- 
guft, it was agreed that a peace ftiould be concluded between 
the king of Hungary and the Ottoman Porte ; that the bafis 
of this treaty ftiould be ageneral furrender of all the conquefts 
made by the former, retaining only Choczim as a fecurity till 
the Porte ftiould accede to the terms of the agreement, when 
it was alfo to be reftored. Catherine was thus deprived of an 
ally, but ftill (he continued the war. On the 22d of Decem¬ 
ber 1790, the fortrefs of Ifmail was taken by ftorm by ge¬ 
neral Suwarrow ; and it is faid that the fiege and the cap- 9* 
turedid not coft the Ruffians lefs than 10,000 men. The S “ ccefs ° £ • 
moft {hocking part of the tranfadion is, that the garrifon Ru 
(whofe bravery merited, and would have received from a ge¬ 
nerous foe, the higheft honours) were maffacred in cold 
blood by the mercilefs Ruffians, to the amount of, by their 
own account, upwards ot 30,000 men ; and the place was 
given up to the unreftrained fury of the brutal foldiery. Af¬ 
ter this bloody feene, the Ruffians went into winter quarters ; 
the vizir retired towards Conftantinople, and on his return 
fell a facrifice to the fanguinary policy which has long dis¬ 
graced the Ottoman counfels. ° 

The campaign of 1791 opened on the part of Ruffia with 
the taking of Maczin, on the 4th of April, by prince Gal- 
litzin ; and in a fubfequent vidory on the 12th by the fame 
general, in the neighbourhood of Braiiow, the Turks loft not. 

lefs 
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Turkey, lefs than 4000 men and upwards of 100 officers, befides ma¬ 
ny pieces of cannon. On the 14th the 'Ruffian arms expe¬ 
rienced a check, by which they loft about 700 men, and were 
obliged to relinquifh the intention of befieging Brailow. Af¬ 
ter reinforcing this place, the vizir proceeded to the banks 
of the Danube near Siliftria ; and, by means of a bridge 
which he threw acrofs the river, his advanced polls were 
enabled to make incurfions on the oppofite fide. The abi¬ 
lity of the vizir and the valour of the Turks were however 
exerted in vain againft the difcipline and experience of Eu¬ 
ropean armies. In the month of June, 15,000 Turks were 
defeated by a party of cavalry under general Kutufow. On 
the 3d of July the fortrefs of Anape was taken by general 
Gudowitfch, and the garrifon, to the amount of 6000 men, 
made prifoners. This event was followed, on the 9th of the 
fame month, by a fignal vidcory which prince Repnin obtain¬ 
ed near Maczin over a body of 70,000, the flower of the 
Turkifh army. The Ottomans left upwards of 4000 dead 
upon the field of battle, and loft their entire camp equipage, 
colours, and 30 pieces of cannon. The Ruffians are faid to 
have loft only 150 men killed, and between 200 and 300 
peace Is at wounded. At laft peace was reftored between the Porte and 
laft conclu- Ruflia, principally through the mediation of Great Britain 
ded. and the northern powers. Catherine, who talked high at 
firft, confined her views at length to the polfeflion of Ocza- 
kow, with the diftridt extending from the Bog to the Nief- 
ter, and even then providing for the free navigation of the 
latter river. Thefe terms, confidering the ill fuccefs of the 
war, cannot be accounted very difadvantageous to the Porte, 
who has loft a fortrefs more ufeful for the purpofe of annoy¬ 
ing Ruflia than for defending their own territories; but cer¬ 
tainly of confiderable importance to Ruflia, which, by this 
ceflion, has fecured the peaceable enjoyment of the Crimea. 
Account of The Turkifh em pire comprehends feveral countries in Eu- 
the °'Turk- ro P e > Afia, and Africa. In Europe it is bounded on the fouth 
ifh domini- by the Mediterranean ; on the north by Croatia, Sclavonia, 
ons. and Tranfylvania; on the eaft by Poland, Ruflia, and Afia ; 

and on the weft by the Adriatic and Dalmatia. The prin¬ 
cipal countries of Turkey in Europe are Romania, Bulgaria, 
Servia, Walachia, Moldavia, Beffarabia, Greece, Macedonia, 
Albania, Theflaly, Levadia, Morfea, and the Archipelago 
iflands. Turkey in Afia is divided into Eaftern and Weft- 
ern. The eaftern comprehends Georgia, Turcomania, and 
Diarbekr : and the Weftern, Anatolia, or Afia Minor, Syria, 
and Paleftine.—In Africa the Turkifn dominions are Egypt, 
and fome diftridls cf Barbary. But for an account of thefe 
different countries, fee the articles as they occur in the order 
of the alphabet. 

Of the go- The grand fignior, or emperor of the Turks, is reftrained 
vcrnment, by no laws or compacts, the government being purely mo- 
&c. inTur- narchical; but if he indulges not the humours of the people, 
key- and elpecially of the mutinous janifaries, he is in danger not 
only of being depofid, but alfo of being put to death. Thofe 
who have offices under the government he fqueezes, difgraces, 
and puts to death, upon the leaft fuggeftion of their difaffec- 
tion or mifeondudt, without giving them an opportunity of 
anfwering for themfelves, they being looked upon af more 
immediately his {laves : but others feem to enjoy dlmoft as 
great a degree of fecurity, both in their perfons arfd proper¬ 
ties, as the fubjedts of other abfolute monarchies. Indeed, 
in ail fuch there is a gradation of governors and officer-, of 
which the higher fleece and opprels thofe below them, and 
the lowed; make reprifals upon the common people. In the 
fucctffion to the empire, no regard is paid to age ^r birth¬ 
right, the Turks thirvking it fufficient if, in their elections, 
they keep to the family. Women are excluded from the 
throne. The emperor's council is either ordinary or extra¬ 
ordinary. The firft, meeting every Sunday and Thurfday, 


confifts of the great officers of Rate, and is called the galibe Turkey- 
divani. To the other, which is called ajack divani , are fum- s- " 
moned all the great perfons and officers of the empire, and 
even the oldeft and moft experienced foldiers. The fultan 
hears what paffes from an adjoining chamber. At the head 
of the miniftry is the grand vizir, who is as it were his lieu¬ 
tenant-general, with whom he divides, or rather to whom he 
leaves, the care of the whole empire; he being entrufted not 
only with the finances, with foreign affairs, and the admini- 
ftration of juftice in civil and criminal matters, but alfo with 
the condudf of the war, and the command of the army. 

Great and dangerous as this charge is, there have been men 
who have executed it with fafety and fuccefs both in peace 
and war, and have died quietly in their beds; but that is not 
the cafe with the moft of them, it being the ufual policy of 
the emperors to fhelter themfelves from the clamours of the 
people by throwing the whole blame of any mal-adminiftra- 
tion upon him, and giving him up to the public refentmetit. 

His income, without any breach of probity, may amount to 
600,000 dollars, exclufive of prefents and other perquifites. 
Notwithftanding his high dignity, his palace is open to every 
one, and he gives audience to the meaneft of the poor. When 
the fultan names a grand vizir, he puts into his hand the feal 
of the empire; and when he honours him with the command 
of an army, he takes out one of the plumes of his own tur¬ 
ban at the head of the troops, and delivers it to him to place 
it in his own. The other great officers of ftate are the kai- 
makan, or vizir’s deputy, not to be confounded with the go- 
vernor of Conftantinople, who is alfo called kaimakan; the 
vizirs of the bench, or bafhas of three horfe-tails, becaufe 
three horfe-tails are carried before them when they march, 
and who fit in the divan or courts of juftice with him ; the 
kadinlafquiers, or chief juftices of provinces; the beiglerbegs 
or viceroys, of which the chief are thofe of Romelia, Nato- 
lia, and Damafcus; the ordinary bafhas or governors of towns 
and diftrifts under the be'glerbegs; the reis effendi, or lord 
chancellor andfecretary of ftate ; the telterder or high trea- 
furer ; the aga of the janifaries; the aga of the fpahis ; the 
aga of the filuds, &c. The chief officers of the feraglio are 
the kiflaragafi, who is fuperfntendant of the women, and has 
the command of all the black eunuchs ; the capi aga, who 
has the command of all the white eunuchs, and to whom all 
petitions to be prefented to the prince are delivered. Both 
thefe are alfo eunuchs, and of the fame complexion as thofe 
of whom they have the command. Befides the women and 
eunuchs, there are in the feraglio the ichoglans and aza- 
moglans, mutes, dwarfs, and buffoons, The ichoglans are 
young men bred up in the feraglio, not only to ferve about 
the prince, but to fill in time the firft polls of the empire. 

The azatnoglans are trained up there for inferior employ¬ 
ments. 

No children are admitted into the feraglios of Conftanti¬ 
nople, Pera, or Adrianople, till they are firft reviewed and 
approved of by the grand fignior. They are generally the 
moft beautiful, well-made, and fprightly, that can be met 
with. They are firft taught, after being circumcifed, 
filence and a modeft humble behaviour. Then they are in- 
ftrudfed in the Mohammedan religion, to fpeak and write 
the Turkifh language, and after wards the Perftan and Ara¬ 
bic. As they grow up, they are taught manly exercifes, 
and whatever is thought requifite to qualify them for ftate- 
employments: but they are feldom preferred out of the 
feraglio until the age of 40. 

The ladies of the haram are a colledfion of young beauti¬ 
ful virgins, either the prefents of governors, purchafed, or 
captives taken in war ; moft of them being the children of 
Ch’jfiian parents. They are taught muftc, dancing, and 
other accomplifhments, and furnifhed with the richeft clothes 
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Twtej. and ornaments. Some of them frequently play- and dance 
before the grand fignior, while others divert him with their 
converfation. They have a great many female haves to 
wait oar them ; but are fcarce ever buffered to go abroad, 
except when the grand fignior changes his place of refi- 
dence; when a troop of black eunuchs convey them to the 
boats, which are enclofed with lattices: and when they go 
by land, they are put into clofe chariots, and fignals made 
at certain distances, to give notice that none may approach 
the road through which they are to pafs. 

The Turks are generally robull and well-fhaped, of a 
t>rtfs, good mien, and patient of hardfli'ps, which render them fit 
manners, for war. They fhave their heads; but wear their beards 
long, except the military and thofe in the feraglio, who wear 
urJt3 ‘ only whilkers. They cover their heads with a white linen 
turban of an enormous fize, and never pull it off but when 
they fleep. None but Turks muff prefume to wear a white 
turban. Their breeches or drawers are of a piece with 
their (lockings ; and they have flippers inftead of (hoes, 
which they pull off when they enter a temple or houfe. 
They wear fliirts, with wide fleeves, not gathered at the 
wrifts, and over them a veil tied with a falh ; their upper 
garment being a loofe gown, fometlfing fljorter than the 
vert. 

The women’s drefs pretty much refembles that of the 
men; only they have a (liffened cap with horns, fomething 
like a mitre, on their heads inftead of a turban, and wear 
their hair flowing down. When they go abroad, they are 
fo wrapped up, that their faces cannot be been. 

The Turks bit, eat, and fleep, according to the cuftom of 
the eaft, on fophas or cufhions, mattreibes, and carpets. 
Rice is their moft general food, and coffee their common 
drink. Their moft ufual falutation is to bow the head a 
little, laying the right-hand on their breads; but to perbons 
of rank they (loop fo low as to touch the border of their veft. 
The women are kept under a rigorous confinement. They 
have generally delicate (kins, regular features, black hair 
and eyes, with an admirable cbeft. Many of them are com¬ 
plete beauties. Their cleanlinefs is extraordinary ; for they 
bathe twice a-week, and fuffer not the fmalleft hair or the 
lead foil to be upon their bodies. As to the qualities of their 
minds, they are faidto want neither wit, vivacity, nor tender- 
nebs ; and to be exceeding amorous. It is no doubt for 
this reafon that the men never buffer their wives faces to be 
been, not even by the deareft friend they have in the world. 

There is no need of much wit to behave one’s belt' well 
here; for a good mien and gravity fupply the place of merit 
in the eaft, and much gaiety would fpoil all. Not that the 
Turks want wit; but they fpeak little, and pride themfelves 
in fincerity and modefty more than eloquence. The Turks 
ufe no unneceffary words, whereas the Greeks talk inceffant- 
ly. Though thebe two nations are born under one climate, 
their tempers are more different than if they lived in the 
mod diftant countiies. The Turks make profeffion of can¬ 
dour and faithfulnefs, and are a charitable good-natured 
people, jealouby excepted, and very fober. On the other-hand, 
they are ex-tremely'proud, infolent, indolent, fuperftitious, 
and covetous, They are alfo much addicted to unnatural 
luft ; and debpife all other nations in general, ebpecially thofe 
which are not of their religion. The common appellation 
that they give the Chriftians is that of dogs. An uniformi¬ 
ty runs through all the aftions of the Turks, and they never 
change their manner of living. They feem to have no kind 
of genius for the improvement of the arts and fciences, 
though they live under the influence of the fame heaven, 
and poffefs the fame countries, as the ancient Grecians did. 
They generally loiter away their time, either among the 
women in the haram, or in fmoking or taking opium ; and 


though they herd together, you will ohferve as little con- Tariff, 
vemiion among them as among ft fo many horfes in a ftable. 

They leidom travel, or ufe any exercife or rural fports ; 
and difeover little o.r no curiofity to -be informed of the (late 
of their own or any other country; but Turkey, after all, 
is not without men of parts, probity, and honour ; nor v\ ith- 
out benevolent, liberal, convcrhble, and ingenious people. 

They behave very commendably to their (laves and fervants, 
and (requently better than the Chriftians do. to theirs. 

There aie no hereditary governments or titles of nobility in 
Turkey; and indeed the commonalty there enjoys the 
greateft liberty. 

The languages fpoken in Turkey in Europe are the 91 
Turktfh and Tartarian, which have a great affinity to one ^ a “S ua S w 
another ; the modern Greek, which differs widely from the ea!n ' 
ancient; the Sclavonian, and Walachian. The Arabic is 
the language of the learned. Learning is at a very low 
ebb among the Turks: however, they have fome fchools, 
colleges, and academies ; but they are on a very different 
footing from thofe among us. Not many years fince a 
printing-hotife wasfet up at Conftantinople, where books of 
ail kinds were allowed to be printed, except on matters of - 
religion. The moft ingenious Muffelmen employ themfelves 
in reading the Alcoran and the commentators upon it, to 
which almoft all their learning is confined- Some of them 
amufe themfelves with poetry, in which they are faid to 
fucceed very well. Other Turks delight in mufic, and fpend 
the whole day in playing upon an inftrument, without be¬ 
ing tired, though they only repeat the fame tune. It is 
faid there are a great many manuferipts in the Tuikilh, A- 
rabian, and Perfiaq languages, among the Turks; but it is 
not to be fuppofed that they contain any very deep, folid, 
ingenious, or ufeful learning. 

The Turkilh regular troops are the fpahis and timar- „ 
fpahis, who are light-horfe. The latter, who have eftates p orc ^, 
in land affigned them inftead of pay, are obliged to bring a 
certain number of (laves into the field with them. The tri¬ 
butary princes, of Moldavia and Walachia, and the Crim 
Tartars, are alfo obliged to fend auxiliaries. But the flower 
of the Turkiffi army confifts of the janifaries, who amount 
to about 40,000, and are all infantry. They have parti¬ 
cular privileges, being fubjedt to no jurifdidlion but that of " 
their aga or commander. Their pay is three afpers a-day,. 
befides victuals, and a fuit of clothes every year. They are 
all lodged at Conftantinople together in a fort of barracks, 
having been educated in the feraglio, and trained up to the 
exerede of arms from their infancy. Befides the janifaries,, 
there is another body of foot called caps. The whole, 

Turkiffi army, regulars and irregulars, amounts to above 
300,000 men. Befides the true janifaries, or janifaries of 
the porte, and in adtual pay, there are great numbers all 
over the empire, who procure themfelves to be regiftered in 
this body, in order to be entitled to their privileges. The 
bachelors only are capable of bearing offices in the barracks 
or chambers at Conftantinople. When any of the janifaries 
are difabled in the fervice, they have an allowance for life. 

To d.dinguiffi them, they wear a cap of a particular make. 

The em. eror’s guards are compofed of them, and they are 
feared and refpedted every where, though they carry only a 
cane in their hand ; for arms are not delivered to them but 
when they take the field. The chief commanders of the. 
army are diftinguiffied by two or three horfe-tails carried be¬ 
fore them. The Turkifli navy is not fo confiderable aa 
might be expedted in fuch extenfive dominions, lituated on 
feveral fea$, and abounding in commodious harbours. By 
their negledting navigation and foreign commerce, they can 
never fmdfailors to man a great fleet ; and thofe they have 
are unlkilful, as well as their pilots and officers. If they 
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Turkey. would apply themfelves to navigation, and make the moft of 
their fituation and advantages, they could not fail to become 
a very formidable maritime power. Their navy generally 
confifts of about 40 large ihips, exclufive of galleys. In 
time of war they hire or buy merchant-fhips, and others are 
fent them from Algiers, Tunis, and Tripoli. The captain- 
bafha, or admiral, is the fecond officer in the empire, the 
grand vizir being the only officer above him. His power 
is abfolute when he is out of the Dardanelles; and not 
only the fea-officers, but all the governors of the maritime 
provinces, receive orders from him. The pilots are moftly 
Greeks, and the captains renegadoes. The captain-bafha 
fails round the Archipelago, in lummer, to colled! the capi¬ 
tation-tax, and learn the date of affairs in thofe parts. 

The revenues of the empir e are paid either into the pub¬ 
lic treafury, or into the fultan’s private treafury. The 
former, called by the Turks deitalmali mujlhuim, i. e. the 
public money of the Miffulmen, is not to be touched but on the 
moft preffing exigency of the date. The other the fultan 
may difpofe of at pleafure. Prince Cantimir fays, in his 
time, 27,000 purfes, amounting to 13,000,000 and a half 
of crowns, w'ere annually returned to both treafuries ; ari- 
fing from the produce of the cuftoms, demefne lands, the 
capitation or tax paid by every fubjedt of the empire who 
is not of the Mahometan religion ; the annual tributes paid 
by the cham of theCrim Tartars, the princes of Moldavia, 
Walachia, the little republic of Ragufa, and part of Min- 
grelia ; together with half a million of money out of a mil¬ 
lion and a half levied annually in Egypt. Thefe are the 
fixed revenues: but vaft fums are alfo raffed by the con-* 
fffcations of the eftates and effedls of the balhas and other 
officers, and from the eftates of Turks dying without male 
iffiie. 

The manufadures and commodities of Turkey are, filks, 
carpets, goat’s hair, wool, camel’s hair, cotton-yarn, dimi¬ 
ty, burdets, waxed linen, ffiagreen-fkins, blue, red, and yel¬ 
low Morocco leather ; coffee, rhubarb, turpentine, ftorax, 
gums, opium, galls, maftic, emery, lemnian bole, pomegra- 
nate-fhells, fponges, dates, almonds, wine, oil, figs, ratlins, 
mother-of-pearl, boxwood, faffron, &c. Thefe are export¬ 
ed in large quantities by the feveral European trading nations, 
who import their own goods and purchafe thole of the 
country. The inland trade is carried on chiefly by the 
Jews and Armenians; and even the Turks fend raerchan- 
dife, both by land and water, from one part of the empire to 
another, but not to foieign Chtiftian countries. No nation 
is more advantageoufly fituated for traffic than the Turkilh ; 
having the navigation of the Black Sea, the Levant, and 
the Red Sea ; and confequently greater opportunities of im¬ 
porting the rich merchandifes of the Eali, and diftributing 
them all over Europe, than any maritime power : but they 
never attempt diftant voyages, and have but few merchant- 
fhips, both their imports and exports being chiefly made 
in foreign bottoms. Tyre, Sidon, and Alexandria, which 
once commanded the navigation and trade of the world, are 
in their poffeffion, but make no figure in commerce at this 
day: and well it is for the Chriftians that the Turks are 
fuch an indolent generation; for their fituation and vaft 
extent of empire would enable them tomonop ffize the trade 
of the world, if they attended t > it. Several European 
Chriftian nations have env* y-, and refidents at Conftantino- 
ple, and confiils in other ports. In this empire there 
is a great traffic in the human fpecies : not only male 
flaves, but beautiful young girls, being publicly bought and 
lold. 

The empire is ftyled the Ottoman kingdom or empire, 
the Ott.'in.i.i P.-iie, die .Sublime P te. the Si ..lime bul- 
Uuian Pone, ffic. The appellation ol Parte is laid to be 


derived from the large gate built by Mohammed II. at the Tunmffic 
entrance of the feraglio at Conftantinople ; though the II. 
Orientals in general call a royal palace the king's ports or gate. ^ unuQ g- ; 

TURMERIC, in botany. See Curcuma. 

TURNEBUS (Adrian), an eminent French critic, was 
born in 1512. His true name was Turnbull. He was the 
fon of a Scotchman, an officer in the Scotch troop of guards, 
who married a Norman lady. The fon, who is the fubjedt of 
this article, changed his name into Tourneboeuf; but this 
name giving occafion for puns, he v aried it to Turnebe, in 
Latin Turnebus. He acquired fo extenftve a reputation by 
his learning, that he had great offers made him from Italy, 

Germany, and England ; but we are told lie preferred po¬ 
verty in his own country to riches in any other. He taught 
polite literature firft at Touloufe ; but in 1547 went to be 
Greek proiellor at Paris, whither his name drew fcholars to 
him from all parts of Europe : in 1552, he took upon him 
the care ot the royal Greek prei's for three years, when he 
quitted it on being admitted into the number of royal pro* 
feffors. He died in 1565 ; and his works, which are all in 
Latin, were printed at Strafburg, in one vol. folio, 1600. 

His Adverfaria , 3 vols. folio, had been printed at Paris be¬ 
fore. 

TURNEP, in botany, a fpecies of Brassica. For th’e 
culture of them, fee Agriculture, n° 151. 

Purnep- Bread. See Bread. 

Tvrnep-FIj. See Chrysomala. 

TURNING, the art of forming hard bodies, as wood, 
ivory, iron, into a round or oval ihape by means of a ma¬ 
chine called a lathe. 

This art was well known to the ancients, and feems to 
have been carried by them to a very great degree of per- 
fedtion; at leaft, if we believe the teftimony of Pliny and 
feveral other authors, who tell us, that that thofe precious 
vales enriched with figures in half-relief which ft ill adorn 
our cabinets, were turned on the lathe. 

The art of turning is of confiderable importance, as it con¬ 
tributes eftentially to the perfection of many other arts. 

The arclfitedf ufes it for many ornaments, both within and. 
without highly finifhed houfes. The mathematician, the 
altronomer, and the natural philofopher,. have recourfe to it, 
not only to embellifh their inltruments, but alfo to give them 
the ncccilary dimenfion and prec.ifion. In fhort, it is an art 
abfolutely neceflary to the goldlmith, the watchmaker, the. 
joiner, the imith. 

Turning is performed by the lathe, of which there are 
various kinds, and feveral inftrurnents, as gouges, chifels, 
frills, lormers, fcrew-tales, ufed for cutting what is to be 
turned into us proper form as the Lathe turns round.. One 
of the moft iimple kinds of lathe is reprefented in Plate DXL 
fig. 1. in which a is the footftool, h the cord, c the frame 
of toe lathe, dd the puppets, ee the points, f thefpanging- 
tree. 

1 he lathe fhould be fixed in a place very well lighted ; it 
ftmula be immoveable, and neither too high nor too low. 

Ti c puppets fhould neither be fo low as to oblige the work¬ 
man to itoop in order to fee his work properly, nor fo high 
that the little chips, which he is continually driving off,, 
lhould come into his eyes. 

The piece to be turned fhould be rounded (if it be Wood) 
beiore it be put on the lathe, either with a fmall hatchet 
maue for the purpofe, or with a plane, or with a file, fixing 
it in a vile, and ihaving it down till it is everywhere almoil 
o; an equal thicknefs, and leaving it a little bigger than it 
is intended to be when fiuiftied off. Before putting it on 
tne lathe, it is alio neceflary to find the centres of its two 
end iuildces, and .hat they mould be exadtly ppolite to 
each other, that when the points of the puppets ate applied 
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to them, and the piece is turned round, no fide may belly 
out more than another. To find thefe two centres, lay the 
piece of wood to be turned upon a plank ; open a pair of 
compaffes to almoft half the thicknefs of the piece ; fix one 
of the legs in the plank, and let the point of the other touch 
one of the ends of the piece, brought into the fame plane 
with the plank on which the compaffes are fixed and very 
near the fixed leg. Defcribe four arches on that end at 
equal diftances from each other at the circumference of 
the end, but interfering one another within } the point of 
interfedlion is the centre of the end. In the fame manner 
muff the centre of the other end" be found. After finding 
the two centres, make a fmall hole at each of them, into 
which infert the points of the puppets, and fix the piece fo 
firmly as not to be lhaken out, and yet loofe enough to turn 
round without difficulty. 

The piece being thus fixed, it is neceffary in the next 
place to adjuft the cord, by making it pafs twice round the 
piece, and in fuch a manner that the two ends of the cord, 
both that which is fixed to the fpang and to the foot-board, 
come off on the fide on which the turner ftands, that the 
piece may move againft the edge of the cutting-tool and 
be turned. If the lathe be moved by a wheel, the manner 
of adjulling the cord needs no directions. 

If the workman does not choofe to be at trouble to 
find the two centres of the piece in the manner defcribed 
above, let him lay, as nearly as he can, the centre of one 
end upon the point of the left hand puppet, and then let him 
puffi forward the right hand puppet, ftriking it with a mallet 
till its point is as near as he can in the centre of the other 
end of the piece ; and then fixing the right hand puppet by 
a gentle blow of the mallet on the key, let him turn round 
the piece to fee by the eye if the centres have been proper¬ 
ly found. If any part of it bellies out, let him ftrike that 
part gently with the mallet till it goes properly; then let him 
ftrike one of the puppets pretty fmartly to drive the points 
into the piece, and afterwards fix the puppet by ftriking 
the key. If the workman cannot judge by the eye whether 
the piece be turning properly round its centres or not, he 
fhould apply gently the point of an inftrument called a tri¬ 
angular graver, leaning it on the rejl, and it will mark by a 
line the place where the piece is out of its centre ; and by 
ftriking upon this line with a mallet, the piece can eafily be 
placed properly. The rejl, of which we have juft fpoken, 
ought to be placed upon the two arms of the lathe, and fixed 
with ferews as near the piece as the workman pleafes. 

The piece being fixed between the two points of the 
puppets (or, as they are called in Scotland, the heads), the 
cord adjufted, and the rejl fixed as near the work as poffible 
without touching it; the workman is now to take a gouge 
(fig. 2. in which a is the mouth and b the handle) of a pro¬ 
per fize in his left hand, and hold it by the handle a little 
inclined, keeping the back of the hand lowermoft. With 
his right hand, the back of which is to be turned upwards, 
he is to grafp it as near the end as poffible on this fide of 
the rejl ; then leaning the gouge on the rejl, he is to pre- 
fent the edge of it a little higher than the horizontal dia¬ 
meter of the piece, fo as to form a kind of tangent to its 
circumference ; then putting the right foot on the foot-board, 
and turning round the wheel, and holding the gouge firmly 
on the rejl, the piece will be cut neatly. In the fame man¬ 
ner are the chifels, formers, and other inftruments to be 
ufed, taking care that the wood be cut equally, and that the 
inftrument be not puffied improperly, fometimes ftronger 
than at others; and taking care alfo that the inftrument 
ufed do not follow the work, but that it be kept firmly in 
the hand without yielding. 

The young turner ought to endeavour to acquire the 


management of the gouge and the chifel, which are the in¬ 
ftruments by far the molt frequently ufed, and the molt 
neceffary in this art: by them, almoft entirely, are the foft 
woods turned ; for as for hard woods and other things, as 
box, ebony, horn, ivory, and the metals, they are hardly 
ever turned except by Jhuving off. In that cafe gravers are 
to be ufed with fquare, round, or triangular mouths (fig. 3, 
4, 5.). They fhould be held horizontally while applied to 
the wood, and not obliquely as directed for the gouge and 
the chifel. 

After the work is completely turned, it is next to be 
poliihed ; and this cannot be done with the inftruments 
hitherto mentioned. Soft woods, as pear-tree, hazle, maple, 
ought to be poliihed with fhai k-fkin or Dutch rulhes. There 
are different fpecies of fliarks ; fome of which have a greyilli, 
others a reddiih fkin. Shark-fkin is always the better to be 
a good deal ufed; at firft it is too rough for polifhing. Th« 
Dutch-ruJ]} is the equifetum hyemale of Linnaeus, which 
grows in moift places among mountains, and is a native of 
Scotland ; it has a naked, fimple, round ftem, about the 
thicknefs of a writing pen. The oldeft plants are the belt. 
Before ufing them they fhould be moiftened a little, other- 
w’ife they break in pieces almoft immediately, and render it 
exceedingly difficult to poliffi with them. They are par¬ 
ticularly proper for fmoothing the hard woods, as box, lig¬ 
num vitse, ebony, &c. After having cleaned up the piece 
well, it fhould be rubbed gently either with wax or olive- 
oil, then wiped clean and rubbed with its own ralpings orwith 
a cloth a little worn. Ivory,horn, filver, and brafs, are polifh- 
ed with pumice-ftone finely pounded and put upon leather 
or a linen cloth a little moiftened : with this the piece is 
rubbed as it turns round in the lathe ; and to prevent any dirt 
from adhering to any part of it, every now and then it is 
rubbed gently with a fmall brufh dipt in water. To poliffi 
very finely, the workmen make ufe of tripoli, a particular 
kind of earth, and afterwards of putty or calx of tin. Iron 
and fteel are polifbed with very fine powder of emery ; this 
is mixed with oil, and put between two pieces of very tender 
wood, and then the iron is rubbed with it. Tin and filver 
are poliihed with a burnifher and that kind of red ftone 
called in France fanguine dune. They may be poliihed alfo 
with putty, putting it dry into fhammy-fkin, or with the 
palm of the hand. 

To fucceed in turning iron, it is neceffary to have a lathe 
exceedingly ftrong in all its parts, and exceedingly well 
fixed. The puppets fhould be fhort, and the rejl well fixed 
very near the work : the back of the reft fhould be two or 
three lines lower than the iron to be turned. 

The lathe and other inftruments being prepared, it is ne- 
ceffary to determine the length and thicknefs of the iron to 
be turned according to the defign which is to be executed, 
and to make a model of it in wood a little thicker than it 
ought to be : Then one exactly like this is to be forged 
of the beft iron that can be procured ; that is to fay, it 
muft not be new, but well prepared and well beaten with 
hammers ; it muft have no flaws, nor cracks, nor pimples. 
New iron, which has not been well beaten, often contains 
round drops of caft iron, called by the workmen grains , 
which blunt the edges of the gouges, chifels, and other in¬ 
ftruments ufed for cutting; break them, or make them Hide. 
The iron being forged according to the model, it ffiould be 
annealed, that is, heated red hot and allowed to cool flowly 
on the coals till the fire go out of itielf. Some people, to 
foften the iron, cover it over with clay and allow it to cool. 
The iron cylinder being thus made, it is next to be put 
upon the lathe, finding the centres as formerly directed, and 
boring a fmall hole in them that the iron may not efcape 
from the points. 

The 
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Turning. The points fhould be oiled from time to time to prevent 
their being exceffively heated and fpoiled while the iron is 
turning. A crotchet is then to be applied to the iron to be 
turned, a little above its centre, pretty gently, and by this 
means the inequalities of the cylinder will be taken off. 
Other inftruments are then to be applied to mould the iron 
according to the model; and whenever any of them grow 
hot, they are to be plunged into a bafon of water lying be- 
fide the wi rkman. If the iron, after being properly turned, 
■is to be bored like a gun barrel, one of the puppets is to be 
removed and another fubftituted in its place, having a fquare 
hole through it, into which the collar of the iron is to be fix¬ 
ed firmly, fo as not to (hake ; then borers are to be applied, 
like thofe which lockfmiths ufe to bore keys; and begin¬ 
ning with a fmall one, and afterwards taking larger ones, 
the hole is to be made as wide and deep as neceffary ; great 
care mu ft be taken to hold the borers firm on the reft, other- 
wife there is danger of not boring the hole ftraight. The 
borer muft be withdrawn from time to time to oil it and to 
clean the hole. Since it is difficult to make a hole quite 
round with borers alone, it is neceffary to have alfo an in- 
ftrument a good deal fmaller than the hole, one of the Tides 
of which is fharp, very well tempered, and a little hollow in 
the middle. This inftrument being fixed in a pretty long 
handle, is to be applied with fteadinefs to the inner furface 
of the hole, and it will entirely remove every inequality 
that may have been there before its application. 

We ffiall now defcribe the manner of cutting a fcrew 
upon our cylinder. Some perfons make ufe of an inftru¬ 
ment, confiding principally of a female fcrew, for this pur- 
pofe : but this is rather an improper inftrument; for if one 
preffes too violently, or inclines it ever fo little to the right 
or left, he runs the greateft rifk of fpoiling the fcrew. To 
avoid this danger, fome perfons ufe it only to trace out the 
lines of the fcrew, and afterwards finifh it with a file. But 
there is a much better way of cutting a fcrew ; and it is this. 
Take a tap for making a female lcrew, the threads of which 
have been cut very accurately, and exactly of the fize of the 
fcrew which you want; and having put it in the opening 
which you have traced in the collar of the axis on which the 
fcrew is to be cut, folder it with tin, fal-ammoniac, and rofin, 
as exaflly correfponding to the axis as poffible. Take then 
a puppet with a hole cut into a correfponding female fcrew, 
into which the male fcrew is to be put. The axis on which 
the fcrew is to be cut muft be placed exaflly horizontally 
between the two puppets. The rejl is then to be brought 
as near.as poffible to the place where the fcrew is to be cut, 
and a fmall hollow fhould be cut in that part of it which is 
exaflly oppofite to the place where the fciew is to .be cut, 
to hold your inftrument firmly and prevent it from fhaking. 
The inftrument with which the fcrew is to be cut fhould be 
very fharp, and its point fhould make an angle of 6o° with 
the fcrew to be cut; and if you with the fcrew to be cut 
very deep, it fhould make an angle a little larger. The 
lathe being now put in motion, the tap fixed at the end of 
the axis will move gradually through the female fcrew in the 
puppet; and your inftrument in the mean time will trace a 
fimilar male fcrew on the axis fixed in the lathe. Many per¬ 
fons, after having in this manner drawn the outlines of the 
fcrew, finifh it with a fcrew-tale of three teeth correfpond¬ 
ing exaflly to the fize of the fcrew, or with a triangular 
file ; but this laft method is rather improper. 

This is the exadlelt method of cutting fcrews. There 
i= another method defcribed by F. Plunder, which may 
fornetimes be of ufe. “ Cut (fays he) a fmall fillet of paper 
urge enough to cover that part of the axis which you mean 
to cut into a fcrew : then mark upon the two holders of 
it, which join when it is rolled on the axis, the largenefs 
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of the teeth of the fcrew with a compafs. Having thus Turning, 
marked the whole border at equal diftances, draw a ftraight 
line from the firft point of the border to the fecond, from 
the fecond to the third, and fo on. You will have feveral 
oblique parallel lines equally diftant from one another. 

Wrap the fillet of paper thus marked upon the part of the 
axis on which the fcrew is to be traced, fo that the borders 
of it touch without overlapping each other; then all the ex¬ 
tremities of thefe lines meeting mutually, will trace out a 
very exaft fcrew; and this you will mark upon the axis by 
means of a knife formed into a kind of fine faw by the edge 
of another knife. This firft trace you are careiully to en¬ 
large with a fmall file till it becomes large enough to admit 
the edge of a three-cornered file ; with which you cut a 
little ; then, taking a proper fcrew-tale, you introduce it 
into the hollows already made ; and turning the lathe, you 
are to follow the hollow of the fcrew with this inftrument 
till the fcrew is finiftied.” 

For turning ovals, a lathe of fomewhnt a different con- 
ftruction is ufed. The axis or fpindle, having on it the 
pulley over which the band-cord p.tiles for turning the lathe, 
is fixed between the two puppets fo as to turn round ealiiy ; 
one end of it paffes through one of the puppets, and to it 
is firmly fixed a circular plate of brafs, fo that it turn* 
round along with the fpindle. Upon this plate two brazen 
fegments of circles arefaftened, the circumferences of which 
csrrefpond to the circumference of the plate ; their chords 
are parallel, and equally diftant from the centre of the pla;e, 
fo that they leave a diftance between them. They have a 
groove in each of them; in thefe grooves another plate is 
placed which exaflly fills up the fpace between the tvro 
grooves, but is fhorter than the diameter of the larger cir¬ 
cular plate on which it is laid. This plate is made to Aide 
in the grooves. To its centre is fixed a fhort fpindle, on 
which the piece of wood to be turned is fixed. When the 
lathe is fet a-going, the circular plate moves round, and- 
carries the piece along with it; the plate of brafs on which 
the piece is fixed being fixed loofely in the grooves already 
defcribed, Hides down a little every time that the grooves 
become perpendicular to the floor (and there are particular 
contrivances to prevent it from Aiding down too far) ; and 
by thefe two motions combined, the circular one of the 
large plate, and the ftraight one of the fmall, the circum¬ 
ference cf the piece of wood to be turned necdfarily de- 
feribes an oval; and gouges or other tools being applied in 
the ufual manner fupported on the r.jl, it is cut into an 
oval accordingly. The fmall plate m ly be made to Aide 
either more or left in the grooves; and by this contrivance 
the tranfverfe diameter of the oval, or rather ellipic, may be 
made longer or fliorter at pleafure. Another, and Hill Am¬ 
pler method, if poffible, of turning ovals, is this ; Take two 
ovals of metal, exaflly of the fize of the oval vrlfich you 
intend to make; fix them firmly on the fpindle cf the lathe 
fo as to turn round with it; fix.between them the wood to 
be turned ; and then it is eafy, by the help of chifcls and 
other tools, to cut it, as the lathe goes into exaflly the 
figure of the external ovals. Or an oval may be formed 
by placing the wood, or whatever is to receive that 111 ape, 
obliquely on the lathe. There are feveral other ingenious 
methods of turning; but our bounds do not permit us 
to enter upon them. We (hall therefore conclude this ar¬ 
ticle with a number of receipts which every turner ought 
to know. 

1. The method cf moulding hoses both cf fall and horn _ 

In the firft place, form a proper mould, which muftconfift 
of two pieces, Us. of a circle about half an inch thick 
which (hould Hope a little in order to draw out the mould¬ 
ed ffiell the more eafily ; and a ring fitted to the outfide 
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l ^ e circle, fo that hoth together make the fliape of 
a box. Thefe two pieces being adjufted, it is neceffary 
to round the (hell to be moulded of fuch a fize that, when 
moulded, it will be a little higher than the ring of the 
mould, that there may be no deficiency. The mould is 
then to be put into a prefs on a plate of iron, exactly 
under the fcrew of the prefs ; put then the Ihell upon 
the circle of the mould, fo that its centre alfo is exadly 
oppofite to the fcrew of the prefs : then take a piece of 
wood formed into a truncated cone, and not fo thick as the 
diameter of the circle of the mould, nor fo deep as the ring : 
then put a plate of iron above the cone, and fcrew down 
the prefs gently and cautioufly till the whole is well fixed : 
then plunge the whole into a cauldron of boiling water 
placed above a fire. In 8 or io minutes the (hell or horn 
will begin to foften ; fcrew the prefs a little firmer that the 
wooden cone may fink into the foftened (hell: repeat this 
from time to time till the cone is quite funk in the mould ; 
then take out the prefs and plunge it into cold water. 
When it is cold, take the box now formed out of the mould, 
and put into the infide of it a new mould of tin exadlyjff 
the form you wi(h the infide of the box to be ; do the 
lame with the outfide, put it again into the prefs and plunge 
it into boiling water ; fcrew the prefs gradually till the box 
be faflfioned as you defire. 

2 . Method of preparing green <wood fo that it will not fplit 
in the turning. —Having cut your wood into pieces of a pro¬ 
per fize, put it into a veffel full of aley made with wood alhes. 
Boil it there about an hour ; then, taking the cauldron off 
the fire, allow the ley to cool ; then take out the wood and 
dry it in the (hade. 

3. Method of giving an ebony-black to hard and fine woods. 
—After forming the wood into the deftined figure, rub it 
with aquafortis a little diluted. Small threads of wood will 
rife in the drying, which you will rub off with pumice-ftone. 
Repeat this procefs again, and then rub the wood with the 
following compofition : Put into a glazed earthen veffel a 
pint of ffrong vinegar, two ounces of fine iron-filings, and 
half a pound of pounded galls, and allow them to infufe 
for three or four hours on hot cinders. At the end of this 
lime augment the fire, and pour into the veffel four ounces 
of copperas (fulphat of iron), and a quart of wateT having 
half an ounce of borax and as much indigo diffolved in it; 
and make the whole boil till a froth rifes. Rub feveral 
layers of this upon your wood ; and when it is dry, polifti it 
■with leather, on which you have put a little tripoli. 

4. Method of giving to plum-tree the colour of brazil mood. 
—Slack lime with urine, and bedaub the wood over with 
it while it is hot : allow it to dry ; then take off the coat 
of lime and rub it with Ihamoy (kin well oiled. Or, deep 
vour wood in w.tte-, having a quantity of alum diffolved in 
it: then, having allowed brazil wood to diffolve in water 
five or fix hours, deep your wood in it, kept lukewarm 
during a night ; and when it is dry, rub it, as before direff- 
ed, with (hamoy (kin well oiled. 

5. Method of giving a fine black colour to mood. —Steep 
your wood for two or three days in lukewarm water in 
which a little alum has been diffolved ; then put a handful 
of logwood, cut fmall into a pint of Water, and boil it 
down to lefs than half a pint. If you then add a little in¬ 
digo, the colour will be more beautiful. Spread a layer of 
this liquor quite hot on your wood with a pencil, which 
will give it a violet colour. When it is dry, fpread on ano¬ 
ther layer ; dry it again and give it a third : then boil ver- 
<3e^rife at diferetion in its own vinegar, and fpread a layer of 
it on your wood : when it is dr)', rub it with a brufti, and 
then v, ith oiled (hamoy (kin. This gives a fine black, and 
imitates perfe&ly the colour of ebooy. 
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6. Method of cleaning and 'whitening bones before ufng then. Turning 
—Having taken off with a faw the ufelefs ends of the bones, Turq " uo!fe< 
make ai ffrong ley of affies and quick lime, and into a pailful w 

of this ley put four ounces of alum, and boil the bones in it 
for an hour ; then take the veffel containing the ley off the 
fire and let it cool; then take out the bones and dry them 
in the (hade. 

7. Method of foldering Jhells .—Clean the two fides of the 
(hells which you wilh to join together ; then, having joined 
them, wrap them up in linen folded double and well moift- 
ened ; then heat two plates of iron pretty hot that they 
may keep their heat for fome time ; and putting your (hells 
rolled up between them under a prefs, which you muff 
fcrew very tight, leave them there till the whole is cold, 
and they will be foldered. If you do not fucceed the firft 
time, repeat the procefs. 

8. Method of moulding fhells. —Put fix pints of water into 
a kettle; add to it an ounce of olive or other oil ; make 
the water boil ; then put in your (hell, and it will grow foft. 

Take it out and put it into a mould under a prefs, and 
it will take the figure you want. This muff be done quick¬ 
ly : for if the (hell cool ever fo little, the procefs will fail. 

It will not require much preffure. 

9. Method oj tinging bones and ivory red. —Boil (havings 
of fcarlet in water. When it begins to boil, throw in a 
quarter of a pound of allies made from the dregs of wine, 
which will extraft the colour; then throw in a little rock 

^alum to clear it, and pafs the water through a linen cloth. 

Steep your ivory or bone in aquafortis, and put it into the 
water. If you wifh to leave white fpots, cover the places 
deftined for them with wax. 

10. To tinge ivory black. —Steep the ivory during five 
or fix days in water of galls with allies made with dried 
dregs of wine and arfenic ; then give it two or three layers of 
the fame black with which plum-tree is blackened, in order 
to imitate ebony. Or, diffolve filver in aquafortis, and put 
into it a little rofe water. Rub the ivory with this, and al¬ 
low it to dry in the fun. 

11. Method of hardening wood to make pulleys. —After fi- 
nifhing the pulley, boil it (even or eight minutes in olive oil, 
and it will become as hard as copper. 

12. To make Chinefe varnifh. —Take of gum lac in grains 
four ounces; put it into a ffrong bottle with a pound-of 
good fpirit of wine, and add about the bulk of a hazel nut 
of camphor. Allow them to mix in fu-mmer in the fun, or 
in winter on hot embers for 24 hours, (baking the bottle 
from time to time. Pafs the whole through a fine cloth, 
and throw away what remains upon it. Then let it fettle 
for 24 hours, and you will find a clear part in the upper 
part of the bottle, which you muff feparate gently and 
put into another vial, and the remains will ferve for the 
firft layers. 

TURNSTONE, in ornithology. See Tringa. 

TURPENTINE, a tranfparent vifeous fubftance, flow¬ 
ing either naturally or by incifion from feveral undluous or 
refinous trees ; as the terebinthus, pine, larch, fir, See. See 
Pinus, p. 765; Chemistry Index; Materia Medica, 
the Table. 

Oil of Turtf.wtink. See Chemistry -Index, and Phar¬ 
macy, n° 174. 

TURPETH, the cortical part of the root of a fpecies of 
convolvulus brought from the Eaft Indies. It is accounted 
a pretty (Irong cathartic ; but it is very uncertain in its 
ftrengtb, for fometimes a dofe from a fcruple to a dram 
purges violently, while at other times a much greater dofe 
produces very little effed. 

TUP-QUOISE, is the tooth of an animal penetrated 
with the blue calx of copper: it lofes its colour when heated ; 
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Turretin it is opaque, and of a lamellar texture, and fufceptible of 
I a fine polilh ; its fpecific gravity is from 2,5 to 2,908 ; fome 
Tfufcaa y. are 0 p a j ee p blue, fome of a whitifh blue, but become of 
a deeper when heated. This fubllance is found in Perfia and 
Languedoc. The copper may be extracted from it by dis¬ 
tilled vinegar. According to Reaumur [Mem. Par. 1715) 
nitrous acid will not diffolve that of Perfia, though it will 
that of France, which fhoivs a difference between them. 

TURRETIN (Francis), minifler and profeffor of divi¬ 
nity at Geneva, his native place, was born in 1623. Having 
ftudied at Geneva, Leyden, Saumur, Montauban, and Nil- 
mes, with great fuccefs, he was admitted into theminiftry in 
1648, and ferved at the fame time the French and Italian 
churches at Geneva. Two years after, he was offered the 
profefforfltip of philofophy, which he refufed ; but accepted 
the invitation of the church of Lyons. He was recalled to 
Geneva at a year’s expiration, becaufe he was wanted to 
give ledtures in divinity; which he began in 1653. He 
was fent to Holland in i66r, to procure money which 
the city of Geneva had occafion tor. He had in that 
journey all the fuccefs he could promife himfelt ; and gained 
fuch a character there, that he was ftrongly importuned 
by the Walloon churches at the Hague and at Leyden to 
enter into their fervice. On his return he refumed the 
functions of his place, and continued there till his death 
with remarkable application. He died in 1687, with the 
charadter of a man of great merit; eloquent, judicious, la¬ 
borious, learned, and zealous for orthodoxy. His works 
were publifhed by his fon John Alphonfus, in 3 and in 4 
vuls 4to, 

TURRITIS, tower-mustard, in botany: A genus 
of plants belonging to the clafs of tetradynamia, and to the 
order of filiqwja ; and in the natural fyffem ranging under 
the 39th order, Siiiquofr. The filiqua is very long and 
angulated ; the calyx connivent and eredt; the corolla is 
alfo eredt:. There are three fpecies; two of which are na¬ 
tives of Great Britain, the glabra and hirfuta. 

TURTLE, in ichthyology. See Testudo. 

‘Turtle-Dove, in ornithology. See Columba. 

TUSCAN order, in architedfure. See Architec¬ 
ture, n° 42. 

Tuscan Earth , a yellowifh kind of bole dug in many 
parts of Italy, particularly about Florence, where there is 
a ftratum of it eight or ten feet thick, at the depth of five 
or lix feet from the l'urface. It is fuppofed to have an afirin- 
gent property. 

TUSCANY, a duchy of Italy, which makes part of the 
ancient Hetruria, excepting feme final! detached parts, is 
encompaffed by a part of the Mediterranean, called here the 
Taft an Sea ; the ecclefiaftical ftate ; the duchy of Modena ; 
and the republic of Lucca ; its extent from north to fouth 
being about 116 Englilh miles, and from eatt to welt 
about 80. 

Though fome parts of it are mountainous, yet both the 
hills and dales are covered with vines, olives, citron, lemon, 
•and orange trees, dec. The mountains yield alfo copper, 
iron, alum, &c. and fome quarries of the finefi marble and 
porphyry. Here is alfo plenty of corn, rice, foffron, honey, 
wax, wool, flax, hemp, with mineral waters, rich pafture, 
Lilt-pits, fulphur, alabafter, chalcedony, lapis lazuli, borax, 
amethyds, cornelians, jafpers, quickfilver, cryftals, ai d black 
ilate. In fome places the elms and alhes yield manna. 

The principal river in Tul'cany is the Arno, which has 
its loitrce in the Appennine mountains, and falls into the 
i"oa below Pifa. There are f >me other fin,filer rivers. 

This duchy fell under the dominion of the Romans about 
453 yeais before Chrift. The Ofirogoths pofiefled theni- 
leFes of it in the fifth century, and after them the Lom- 
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bards, who were expelled by Charlemagne anno Sco ; in TuIAny 
confequence of which it became fubjedt to the German cm- 3 
perors, who appointed governors over it. At lad the cities .^ 1J _’f" ^ 
of Florence, Pifa, Sienna, and fome others, duting the con¬ 
tentions between the pope and the emperor, and their re- 
fpedtive adherents, the Gbelphs and Gibbelines, withdrew 
themfelves from the dominion of both, and eredted them- 
felves into feparate commonwealths. In that of Florence, 

John de Medicis, a popular nobleman, fo infinuated himlelf 
into the favour of his countrymen, that they invelled him 
with fovereign power. Pope Pius V. conferred the title ot 
grand duke on Cofmo de Medicis anno 1570, in whofe fa¬ 
mily the duchy continued until the death of Gallon de Me¬ 
dicis, who died anno 1737. The duchy was then transfer¬ 
red to the duke of Lorrain, afterwards the emperor Francis 
I. in lieu of the duchy of Lorrain, which, by the peace of 
r 73^» veas given to king Staniflaus during his life, and then 
was to be annexed to France. Leopold, thefecond fon of 
Francis I. and afterwards emperor of Germany, fucceeded 
to this duchy. It is now enjoyed by Leopold’s Lcond fon, 
brother to the prefent emperor of Germany, Francis II. 

The grand duke’s annual revenues are computed at about 
500,0001. fterliDg, ariling chiefly from the tenths of all 
eftates that are fold or alienated, and the ground-rents of 
the houfes in Leghorn, and the duties on almoft all manner 
of proviflons. 

The great duke is abfolute in his dominions. His Hand¬ 
ing forces confiff only of three regiments of foot and two 
of dragoons, and his marine of a few galleys and galeaffes ; 
but, in cafe of neceflity, it is faid he can bring 30,000 men 
into the field, and increafe his marine with 20 men of war ; 
but it does not appear how he can man them. 

The principal places are Florence, Pifa, Leghorn, Sienna, 
Orbitello, Piombino, and Arezzo. 

TUSK, orToRSK, in ichthyology. See Gadus. 

TUSSILAGO, Colt's foot, in botany : A genus of 
plants belonging to the clafs of fyngenefia , and order of po- 
lygamia fuperflua; and in the natural iyftem ranging under 
the 49th order, Compofite. The receptacle is naked ; the 
pappus Ample; the fcales of the calyx equal, of the fame 
height as the difk, -and- fomewhat membranaceous. There 
are 12 fpecies; three of which are indigenous to Britain, 
the farfara, hybrifia, and petafites. 

The farfara, or common colt’s foot, grows plentifully 
on the banks of rivulets, or in moift and clayey foils, in Eng- 
land and Scotland.—The leaves are fmoked in the manner 
of tobacco, or a fyrup or decodtion of them and the flowers 
Hand recommended in coughs and other diforders of the 
bread and lungs. It feems now to be almod entirely re- 
jedted. The downy fubdance under the leaves, boiled in 
a lixivium with a little faltpetre, makes excellent tinder. 

The petafites, or common butter-burr, is frequent in wet 
meadows and by the fides of rivers. Its leaves are the lar¬ 
ged of any plant in Great Britain, and in heavy rains af¬ 
ford a feafonable (helter to poultry and other fmall animals, 

The root dug up in the fpring is refinous and aromatic. A 
drachm of it in a dofe has been fometimes given as a fudo^ 
rifle and alexipharmic ; but as it pofleffes thofe virtues but 
in a fmall degree, it has lofl its reputation in the fhops. 

TUTENAGO, an ore of zinc, containing commonly 
from 60 to 90 per cent, of zinc, the remainder iron, and a 
fmall proportion of clay. 

TUTOR, in the civil law, is one chofen to look to the 
perfons and eflate of children left by their fathers and mo¬ 
thers in their minority. The different kinds of tutory eita- 
bltidied among the Romans, and the powers and duties of 
tutors, are deferibed in Ittfl. Leg. 1. T. XIII. fedt. 1. and 2. 
to which the reader is referred. See alto the article Guar- 
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dias.— For the nature and effe&s of tutory in the Scotch 
law, which is founded on that of the Romans, fee Scotch 
Law, Part III. Sett. 7. 

Tutor is alfo ufed in the Englifh univerfities fora mem¬ 
ber of fome- col’ ege or hall, who takes on him the inftrudt- 
ing of young ftudents in the arts and faculties. 

TUTTY, an argillaceous ore of zinc, found in Perfia, 
formed on cylindrical moulds into tubulous pieces, like the 
bark of a tree, and baked to a moderate hardnefs; generally 
of a brownilh colour, and full of fmall protuberances on the 
outfide, fmooth and yellowilh within, fometimes vvhitilh, 
and fometimes with a bluifh call. Like other argillaceous 
bodies, it becomes harder in a ftrong fire ; and after the zinc 
has been revived and diflipated by inflammable additions, 
or extracted by acids, the remaining earthy matter affords, 
with oil of vitriol, an aluminous fait. 

Tutty is celebrated as an ophthalmic, and frequently em¬ 
ployed as fuch in unguents and collyria. See Pharmacy, 
n° 654. 

TWEED, a river of Scotland, which rifes on the con¬ 
fines of the fhireof Clydefdale, and running eaftward thro’ 
Tweedale, and dividing the fhire of Merfe from Teviotdale 
anti Northumberland, falls into the German Sea at Berwick. 
It abounds with falmon. 

TWEEDALE, or Peebles, a county in the fouth of 
Scotland. It has already been deferibed under the word 
Peebles ; but in that article feveral inaccuracies were com¬ 
mitted, which a gentleman of that county has been kind 
enough to point out, and which therefore we take this op¬ 
portunity of corredlmg. 

Tweedale is chiefly a grazing county, producing excellent 
mutton from healthy black-faced lheep. It is remarkable, that 
among this particular breed the rot or dropfical difeafe, and 
the trembling illnels, are exceedingly rare, unlefs when they 
happen to be imported by (Iranger fheep.—The account 
which we formerly gave of the vaft number of eels fwarm- 
ing in Wefl-water Loch, and tumbling into the river Yarrow 
at particular feafons, is a miftake. At prefent no greater 
number of eels is feen there than in other rivers and lochs. 
This loch and Yarrow water are more than 20 miles afun- 
der, and running different ways, fo that the account at any 
rate was impoffible. The lake on the borders of Annandale 
is at prefent called Loch Sheen, and not Loch Gennei ; the 
cataraft which it forms is called the Grey Mare's Tail: the 
fall is into Moffat water. Douglas of Cavers ought not to 
have been reckoned among the families of Tweedale, as that 
branch of the Douglafes belongs to a different county. Our 
miftake proceeded from this circumftance—In very ancient 
times all the country wafted by the Tweed went by the 
name of Tweedale, and the Douglafes were wardens of that 
diftrift. Peebles lies in N. Lat, 55. 38. W. Long. 3. 

TWELFTH-day, the feftival of the Epiphany, or the 
manifeftation of Chrift to the Gentiles fo called, as being 
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th ; twelfth day, exclufive, from the nativity or Chriftmas. Twilight 
day. ^ II 

TWILIGHT, that light, whether in the morning be- 
fore fun-rife, or in the evening after fun-fet, fuppofed to be¬ 
gin and end when the leaft (tars that can be feen by the 
naked eye ceafe or begin to appear. 

TWINKLING of the Stars. See Optics, n° 21. 

TWINS, two young ones delivered at a birth, by an anU 
mal which ordinarilv brings forth but one. 

TWITE, in ornithology. See Fringilla. 

TYGER, or Tiger, in zoology. See Feus. 

TYLE, or Tile, in building, a fort of thin laminated- 
brick ufed on the roofs of houfes : or, more properly, a kind 
of fat clayey earth kneaded and moulded of a juft thick- 
nefs, dried and burnt in a kiln like brick, and ufed in the 
covering and paving of houfes. 

TYMPAN, among printers, a double frame belonging 
to the prefs, covered with parchment, on which the blank 
fheets are laid in order to be printed off. See Printing- 
Prefs. 

TYMPANUM, in mechanics, a kind of wheel placed- 
round an axis or cylindrical beam-, on the top of which are 
two levers or fixed ftaves for the more eafily turning the axis 
in order to raife a weight required. The tympanum is 
much the fame with the peritrochium ; but that the cylin¬ 
der of the axis of the peritrochium is much ftorter and lefs 
than the cylinder of the tympanum. 

Tympanum, in anatomy. See Anatomy, n° 141. 

TYMPANY, in medicine. See Medicine, n° 227, and 
Surgery, n° 265. 

TYNDALE (William), a zealous Englift reformer, 
and memorable for having made the firft Englifh verfion 
of the Bible, was born on the borders of Wales fome time 
before 15CO. He was of Magdalene-hall in Oxford, where 
he diftinguifhed himfelf by fucking in early the doftrines 
of Luther, and by as zealoufly propagating thofe doftrines- 
among others. Afterwards he removed to Cambridge* 
and from thence went to live with a gentleman in Gloucef- 

terftire in the capacity of tutor to his children._While 

he continued there, he lhowed himfelf fo furious for Luther, 
and fo inveterate to the pope, that he was forced, merely 
for the fecurity of his perfon, to leave the place. He next 
endeavoured to get into the fervice of Tonftall biftop of 
Durham, but did not fucceed. His zeal for Lutheranifm- 
made him defirous to tranflate the New Teftament into En¬ 
glift ; and as this could not fafely be done in England, he 
went into Germany, where,Letting about the work, he finift- 
ed it in 1527. He then began with the Old Teftament, and 
finifted the five books of Mofes, prefixing difeourfes to each- 
book, as he had done to thofe of the New Teftament (a). 

At his firft going over into Germany, he went into Saxo¬ 
ny, and had much conference with Luther ; and then re¬ 
turning to the Netherlands, made his abode chiefly at Ant¬ 
werp- 


, (a) An anecdote is told of Biftop Tonftal, which is amufing in itfelf, and does much honour to the Biftop’s mode- 

Dife of ratl0n - Tonftal being at Antwerp in 1529, he fent for one Packington an Englilh merchant there, and defired him to 

Erafmus, fee how man y New Teftaments of Tyndale’s Tranflation he might have for money. Packington, who was a fecret fa¬ 
vourer of Tyndale, told him what the Biftop propofed. Tyndale was very glad of it; for, being convinced of fome 
faults in his works, he was defigning a new and more correff edition: but he was poor, and the former impreflion not 
being fold off, he could not go about it: fo he gave Packington all the copies that lay in his hands; for which the Biftop 

paid the price, and brought them over, and burnt them publicly in Cheapfide_Next year, when the fecond edition 

was finifted, many more were brought over j and one Conftantine being taken in England, the lord chancellor, in a pri¬ 
vate examination, promifed him that no hurt ftould be done him if he would reveal who encouraged and fupported them 
at Antwerp ; which he accepted of, and told them that the greateft encouragement they had was fiom the Biftop of 
London, who had bought up half the impreflion. This made all that heard of it laugh heartily, though more judici¬ 
ous perfons difeerned the great temper of that learned Biftop in it.- 
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Tyndale, werp. During his peregrinations from one country to ano- come, who could doubt but that fuch a myftery typified him. 

Type. ther, he buffered ihipwreck upon the coaft of Holland, and fince he was to be the Saviour and Deliverer of lib people ? 

loft all his books and papers. His tranOations of the Scrip- and who would not be prepared to believe that he will de- 

tures being in the mean time fent to England, made a great liver his people, and fave them by the ejfujion of his blood, 
noil'e there ; and, in the opinion of the clergy, did fo much when it is obvious that it is to the immolation of a lamb, 
mifehief, that a royal proclamation was iifued out, prohi- and the afperfion of its blood, that all Ifrael owe their lives 
biting the buying or reading fuch tranllation or tranflations. and liberties!” 

But the clergy were not fatisfied with this, they knew Tyn- That the facrifice of the pafchal lamb for the fafety of Lally’s 
dale capable of doing infinite harm, and therefore thought the Ifraelites was typical of the facrifice of the Lamb ot Pri " CI P* es 

of nothing iefs than removing him out of the way. For God for the fins of the world, and that the refemblauce or °^ n c Re j-” 

this purpofe one Philips was fent over to Antwerp, who analogy of the type to the antitype was in many refpedis g ion _ 

infinuated himfelf into his company, and under the pretext exceedingly ftriking, are fulls known to every Chriftian ; 
ot friendlhip betrayed him into cuftody. He was fent to but they could not poffibly be known to the ancient He- 
the callle of Filford, about 18 miles from Antwerp ; and brews before it was revealed to them that Chrift was to fuf- 
though the Englifh merchants at Antwerp did what they fer. At the inftitution of the paffover, nothing was faid 
could to procure his releafe, and letters were alfo fent from from which the great body of the people could infer that 
lord Cromwell and others out of England ; yet Philips be- they were to be redeemed from death and fin by the blood 
ftirred himfelf fo heartily, that he was tried and condemned of the Meffiah, as their fathers had in Egypt been deliver- 
to die. He was firft ftrangled by the hands of the common ed from the deftroying angel by the blood of the immolat- 
hangman, and then burned near Filford caftle, in 1536. ed lamb. We readily agree with the ingenious writer,- 
While he was tying to the (lake, he cried with a fervent that in the blood of a lamb there is no worth to propitiate 

and loud voice, “ Lord, open the king of England’s eyes.” the eternal God, and from him to purchafe life for the man 

TYPE (Ti-sroc), an impreffion, image, or reprefentation of who is fprinkled with it; but the Ifraelites, at the era of 

fome model, which is termed the antitype. In this fenfe their departure from Egypt, held opinions very different 
the word occurs often in the writings of divines, who ern- from his and ours. They thought grofsly of the Deity,. 
ploy it to denote that prefiguration of the great events of and believed, with their fuperftitious mailers, that he put 
man’s redemption which they have found or fancied in the the higheft value on animal facrifices. In the New Tefta- 
principal tranfattions recorded in the Old Teftament. ment Chrift is called our Pajfover, and is faid to have been fa- 

That the death of Chrift for the fins of men, and his re- crificed for us. Chriftians therefore cannot doubt but that 

furrebtion from the dead for their juftification, were prefi- the Jewifh facrifice of the pafchal lamb was emblematical of 

gured in the ritual worfhip inftituted by Mofes, is indeed the great facrifice {lain on the crofs ; but as the majority of 

* See Epift. incontrovertible * ; but when divines confider as a type eve- the ancient Hebrews were ignorant of all the circumftances 

to the Heb. ry thing mentioned in the Hebrew Scriptures, in which an of refemblance between the type and antitype, we can- 

paffim, abtive imagination can difcover the flighted: refemblance or not conceive how they fliould have dreamed of a future paf- 

analogy to any circumfiance in the life, or death, or refur- fover of which their own was but an empty figure, 
redtion of Chrift, they expofe the whole dodtrine of types Some learned men indeed feem to imagine, that when 
to the ridicule of unbelievers, and do a real injury to that the rites of the law were inftituted, the people.were taught 

caufe which it is their profeffed intention to ferve. To con- to confider them as of no value in themfclves, but merely as • 

tend, as fome of them have done, that the extradtion of Ihadows of good things to come, and that by means of 
Eve from the fide of Adam, while he was in a deep fleep, thefe Ihadows a diftindt and even Heady view was given to 
was intended as a type of the Roman foldier’s piercing our them of the fubftance; butthis is a fuppofition which receives 
Saviour’s fide while he flept the fleep of death ; or that the no fupport from Scripture. That Abraham, who reioiced 
envy of the Ions of Jacob to their brother Jofeph, was ty- to fee Chrift’s day, and feeing it was glad ; that Mofes, 
pical of the envy of the Scribes and Pharifees to Jefus the who was direded to make all things relating to the taber- 
Meffiah, is to burlefque the Scriptures, and infult reafon. nacle according to the pattern fliowed to him in the mount; 

The nature of types feems indeed to be very little under- and that fuch other individuals as, like him, could look up 

Hood even by thofe who pretend to have ftudied them with to a God inviiible, and perform at once a worfhip purely 

care. They are generally compared to prophecies having fpiritual; that thefe men were admoniihsd that the ritual 

a double fenfe, and are thought to have been fo contrived law was only the Ihadow of a future and more peifed dif- 

as to give information of the future events to which they penfation—cannot, we think, be queftioned. Nay, that A- 

pointed ; but the information which they gave of Chriftia- braham, Mofes, and a few others, may have had as accurate 
nity muft have been exceedingly obfeure to thofe who lived notions of Chriftianity as we have at prefent, is a pofitjnn 
before the coming of Chrift, however plain it may appear to which we fed not otufelves inclined to conlroc ert; but that - 
us who can now compare the type with the antitype. A difFe- the great body of the Hebrew nation wa- taught from the 
rent opinion has indeed been maintained, not only by my- beginn ng to confider their law as imperfect, or as dei U mg. 
flical cabbalifts, who will maintain any thing from which any little value which it had from its being emblematical 
common l'enie revolts, but alio by writers who, when treat- of a puier worfhip to be revealed in the fidndk of time, is ;> 
ing of other fubjedh, have fhown that they poliefled very fuppofition which cannot be admitted without confounding 
found underftandings. One of the ableft defenders of re- all the divine difpenfr.Uons. 

velation, fpeaking of the purpofe for which the paflbver The law v.v.s a uhoo'.m.ifter given to ti e pofterity of j 1. 
was inftituted, a.ks “ What is the price and worth of a cob, to guard them from idolatry, and to train them by 
lamb, whofe blood infallibly gives life to thofe who are tin- degrees for the coming of Chrift. That it might anfi a 
ged with it, and the non-afperfion or negledt of which is this purpofe the more effcdtually, prophets were raif.d up 
lufficient to condemn Jew and Gentile to death without di- from time to time to point out its lecret and fpiritual me in- 
ftinction Taking it for granted that this queftion is ing, as the people became able to receive it; and no reafon 
capable of no anlwer but one favourable to the conclufion can be afligned for the introduction of fo burder.ibme and 
which he willies to draw from it, he then proceeds in the carnal a ritual between the fall and the clear revelation of 
following words: “ Though the Meffiah was not already redemption, but becaufe mankind at large were not at <!iat 
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Type ^period capable of a more fpiritual and refined worfhip. See 
i Theology, Part II. Sedh iv. 

If this be fo, how abfurd is it to fuppofe that the an¬ 
cient Ifraelites law through their facrifiees the future facri- 
fice of Chrirt, and the Ample, though fublime, worfhip of 
the Chriftian church ; that when their law promifed tempo¬ 
ral rewards to the obedient, they looked for heavenly ones 
through the Meffiah ; and that when they were offering a 
fin-offering for their trarsfgreffions, they had their eyes fix¬ 
ed on the crofs of Chrift, being aware that the blood of 
bulls and of goats could never take away fin ? Had the If¬ 
raelites, at their deliverance from Egyptian bondage, been 
capable of ail this faith, it is not to be fuppofed that the 
Father of Mercies would have laid upon them fuch a yoke 
of ordinances; for that would have been in effedt to fay, 
though you are capable of worfhipping me in fpirit and in 
truth, according to the difpenfation which fhall be revealed 
to your pofterity, yet I command you to obferve a multi¬ 
farious ritual, which you inovo to be preparatory to that 
difpenfation, and of no real value in ttfelf! 

The law therefore had only the Jhado<w of good things 
to come, and not fuch an image of them, as that merely from 
beholding the type mankind could acquire an accurate notion 
of the antitype. It was indeed fo contrived as naturally to 
lead the thinking part of the nation to the hopes of future 
redemption 5 but without the illuftrations of the prophets 
it could not of itfelf have made them comprehend the means 
by which that redemption was to be effected. Between 
the types and the antitypes, the fhadow and the fubftance, 
the refemblance, or, to fpeak more properly, the analogy, 
is fo (Inking, that no unprejudiced perlon can now enter¬ 
tain a doubt but that the law and the gofpel are parts of 
one great fcheme of providence, which, commencing with 
the fall, Was completed by the effufion of the Holy Spirit 
on the day of pentecoft. But it would be as equitable to 
condemn a BaCon or a Newton to fpend his time in the 
amtifements of children, as it would have been to place the 
Jews under the ritual law, had they been capable of acquir¬ 
ing from the Ihadows of that law adequate notions of the 
fubftance of Chriftianity. 

Type, among letter-founders and printers, the fame with 
letter. See Letter. 

Type is alfo ufed to denote the order obferved in the in- 
tenfiofi and remiflion of fevers, pulfes, &c. 

TYPHA, Cat’s tail, in botany: A genus of plants 
belonging to the clafs of montecia, and order of triandria ; 
and in the natural fyftem ranging under the 3d order, Ca- 
lamaritz. The amentum of the male flower is cylindrical; 
the calyx is tripetalous, but fcarcely diftinguifliable; there 
is no corolla. The female has a cylindrical amentum below 
the male; the calyx is compofed of villous hair ; there is 
no corolla, and only one feed fixed in a capillary pappus. 
There are two fpecies, both natives of Britain ; the latifolia 
and anguftifolia. 

1. Latifolia, great cat’s tail,-or reed mace, is frequent in 
ponds and lakes. The (talk is fix feet high ; the leaves a 
yard long, hardly an inch wide, convex on one fide: the 
amentum, or cylindrical club which terminates the ftalk, is 
about fix inches long, of a dark brown or fifeous colour. 
Cattle will fometimes eat the leaves, but Schreber thinks 
them noxious : the roots have fometimes been eaten in la- 
lads, and the down of the amentum ufed to fluff cufhions 
and matrefles. Linnseus informs us, that the leaves are 
tiled by the coopers in Sweden to bind the hoops of their 
calks. 

2. Angujlfolia, narrow-leaved cat’s tail, is found in pools 
and ditches. The leaves are femi-cylind'rical, and the male 
and female fpike are remote and (lender. 

TYPHON. See Whirlwind. 


Typhon, the devil of the ancient Egyptians. See Po- Typhtia 

LYTHEISM, n° 29. ° || 

TYPOGRAPHY, the art of printing. See Printing. Typ ge- 

TYRANNION, a celebrated grammarian in Pompey’s 
time, was pf Amrtus in the kingdom of Pontus. He was 
the fcholar of Dionyfius of Thrace at Rhodes. He fell 
into the hands of Lucullus, when that general of the Ro¬ 
man army defeated Mithridates, and feized his dominions. 

This captivity of Tyrannion was no difadvantage to him, 
fmce it procured him an opportunity of being illuftrioUs 
at Rome, and raifing-a fortune. He fpent it, among other 
things, in making a library of above 30,000 volumes. Hd 
died very old, being worn out with the gout. His care in 
colle&ing books contributed very much to the prefervation 
of Ariftotk’s works. 

TYRANT, among the ancients, denoted Amply a king 
or monarch ; but the ill ufe which feveral perfons invefted 
with that faered character made of it, has altered the im¬ 
port of the word ; and tyrant now carries with it the idea 
of an unjuft or cruel prince-, who invades the people’s liber¬ 
ty, and rules in a more defpotic manner than the laws of 
nature or of the country allow. 

TYRE, formerly a celebrated city of Afia, on the coaft 
of Syria, fituated under the 54th degree of ea-ft longitude, 
and 32d of north latitude. It was built, according to fome 
writers, 2760 years before the Chriftian era. There were 
two cities of that name; the one called Palalyrus, fituated 
on the continent; and the other the city of Tyre, built on 
an ifland about half a mile from the fhore. It was about 
19 miles in circumference, including Palsetyrus ; the town 
on the ifland was about four miles round. The buildings 
of Tyre were very magnificent; the walls were ryo feet 
high, and broad in. proportion. This city was at one pe¬ 
riod the moll famous commercial city in the world. Of its 
commercial tranfaftions, the mod particular account that is 
to be found in any ancient writer has been given by the 
prophet Ezekiel, which at the fame time conveys a mag¬ 
nificent idea of the extenfive power of that (late. It 
refilled Nebuchadnezzar king of Babylon for 13 years : at 
the end of which, wearied with endlefs efforts, the inha¬ 
bitants refolved to place the fea between them and their 
enemy, and paffed accordingly into the ifland. The new 
city flood out againft Alexander the Great for feven 
months.; and before he could take it, he was obliged to fill 
up the ftrait which feparated the ifland from the continent. 

It was repaired afterwards by Adrian, and became the me¬ 
tropolis of the province. It afterwards fell into the hands 
of the Arabs; and after being taken by Baldwin II. king 
of Jerufalem, it was deftroyed by the foltan of "Egypt in 
1289, and abandoned, never more to rife from its ruins. An 
excellent account of its fituation and modern date may be 
found in Volney’s Travels, vol. ii. It now confifts of a 
(mail village, compofed of wretched huts, containing about 
50 or 60 poor families. The words of Ezekiel are literally 
fulfilled, “ And they (hall make a fpoil of thy riches.” (£* 
zek. xxvi. 12, 13, 14). Mr Bruce law this queen of the 
nations converted into a place for fifhers to dry their nets 
in. Its harbour, formerly fo famous for its (hipping, is 
now almoft choaked up. It is called Sour or Tfoxir by the 
Orientals. 

TYRt>\N Dye. See Murex and Purpura. 

TYRONE, a county of Ireland, in the province of Ul- 
fter, 46 miles in length, and 37 in breadth ; bounded on 
the north by Londonderry, on the eaft by Armagh and 
Lough-Neagh, on the fouth by Fermanagh, and on the weft 
by Donnegai. It is a rough and rugged country, but to¬ 
lerably fruitful; contains 12,683 houies, 30 pariflies, 4 ba¬ 
ronies, 4 boroughs, and fends 10 members to parliament, 

The principal town is Dungannon. 
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Vaccinum. TT or u, the 20th letter and 5th vowel of our alphabet, 

> ’ s formed in the voice by a round configuration of the 
lips, and a greater extrufion of the under one than in form¬ 
ing the letter o, and the tongue is alfo more cannulated. 
The found is fhort in curfl, tnujl, tun, tub ; but is lengthened 
by a final e, as in tune, tube, Sec. In fome words it is rather 
acute than long ; as in brute, flute, lute. See. It is moftly 
long in polyfyllables ; as in union, curious. Sec. but in fome 
words it is obfeure, as in nature, venture, See. This letter 
in the form of V or v, is properly a confonant, and as fuch 
is placed before all the vowels ; as in vacant, venal, vibrate, 
&c. Though the letters v and u had always two founds, 
they had only the form v till the beginning of the fourth 
century, when the other form'was introduced, the inconve¬ 
nience of exprefling two different founds by the fame letter 
having been obferved long before. In numerals V Hands 
for five ; and with a dafh added at top, thus v, it fignifies 
5000. 

In abbreviations amongft the Romans, V. A. flood for 
vet erani aflignati ; V. B. viro bono ; V. B. A. viri boni ar- 
bitratu ; V. B. F. vir lone fldei; V. C. vir conjularis ; 
V. C. C. F. vale, conjux cbarijflme, feliciter ; V. D. D. veto 
dedicatur; V. G. verbigratia: Vir. Ve. virgo vcflails ; V. L. 
videlicet; V. N. quinto nonarum. 

VACCINIUM, the whor.tle-ber.ry, or Bilberry, in 
botany : A genus of plants of the clafs of oBandria, and or¬ 
der of monogyna ; and arranged in the natural fyftem under 
the 18th order, Bicornes. The calyx is fuperior; the co¬ 
rolla monopetalous; the filaments inserted into the recep¬ 
tacle ; the berry quadrilocular and polyfpermous. There 
are 15 fpecies ; the moll remarkable of which are, 

1. The myrtillus, black whorts, whortle-berries, or bil¬ 
berries, growing in woods and on heaths abundantly. The 
flowers frequently vary, with five fegments at the rim, and 
with ten (lamina. The berries when ripe are of a blu- 

, iili black colour; but a fingular variety, with white berries, 
was difeovered by the duke of Athol, growing in die 
woods, about mid-way between his two feats of Dunkeld 
and Blair. The berries have an aflringent quality. In 
Arran and the Weitern Ifies they are given in diarrheeas and 
d) ferneries with good effed. The Highlanders frequently 
e it tiiem in mdk, which is a cooling agreeable food; and 
iometimes they make them into tarts and jellies, which laft 
they mix with whitky, to give it a relifh to llrangers.— 
They die a violet colour ; but it requires to be fixed with 
alum. The grous feed upon them in the autumn. 

2. The u/igineflitm, or great biiberry-budi, is found in 
low moift grotmus, and almotl at the f'ummits of the High¬ 
land mountain,. The leaves ate full of veins, fmooth and 
glaucous, elpecially on the under fide ; the beriies are eata- 
bie, but not fo much edeemed as the preceding ; as they are 
apt, if eaten in any quantity to give the headach. 

3. The vitis idxa, or red whortle-berries, frequent in 
dry places, in heaths, woods, and on mountains. The 
beriies have an acid cooling quality, ufetul to quench the 
third in levers. The Swedes are very iond of them made 
into the form of a rob or jelly, which they eat with their 
meat as an agreeable acid, proper to corred the animal 
a kali. 

.]- The cxycoccus, crun-berries, mofs-berries, or moor-ber¬ 
ries, frequent on peat-bags in the Lowlands, but not fo 
common in the Highlands of Scotland. The (talks are 
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long, {lender, woody, weak, and trailing : the leaves are fliff, Vacuum 
acutely oval, glaucous underneath, their edges turned back, II 
and grow alternate; two or three flowers grow fingly on 
long red footftalks out of the extremity of the branches ; 
the flowers are red, divided deeply into four acute fegments, 
which are refleded quite backwards ; the filaments are dow¬ 
ny ; the antheras ferruginous and longer than the filaments : 
the berries red, and about the fize of the hawthorn ber¬ 
ries. At Longtown, on the borders of Cumberland, they 
are made fo confiderable an article of commerce, that, at 
the feafon when they are ripe, not lefs than 20I. or 30FS 
worth are fold by the poor people each market day for five 
or fix weeks together, which are afterwards difperfed over 
different parts of the kingdom for making the well-known 
cranberry-tarts. 

VACUUM, in philofophy, denotes a fpace empty or de¬ 
void of all matter or body. 

It has been a matter of much difpute among philofophers 
whether there be in nature a perfed vacuum, or fpace void 
of all matter : but if bodies confill of material folid atoms, 
it is evident that there muff be vacuities, or motion would 
he impoflible (See Metaphysics, n° 193). We can even 
produce fomething very near a vacuum in the receiver of 
an air pump and in the Torricellian tube (See Pneumatics, 
pajjim ) ; and it is very doubtful whether the particles of 
the denfeft bodies known be in perfed contad. See Optics, 
n q 63—68. 

VADIUM, a pledge inlaw, is either vivum or mortuum. 

Vadium Vivum, or Living Pledge, is when a man borrows 
a fum (fuppofe 200I.) of another ; and grants him an eftate, 
as of 20I. per annum, to hold till the rents and profits fhall 
repay the fum fo borrowed. This is an cflate conditioned 
to be void as foon as fuch fum is.raifed. And in this cafe 
the land or pledge is faid to be living : it fubfifts, and fur- 
vives the debts; and, immediately on the difeharge of that, 
refill ts back to the borrower. 

Vadium Mortuum, ox Dead Pledge. See Mortgage. 

VAGABOND, or Vagrant, one who wanders illegally, 
without a fettled habitation. Such perfons are cognizable 
by the laws. See Idleness. 

VAGINA, properly fignifies a (heath or fcabbard ; and 
the term vagina is ufed in arch tedure for the part of a ter¬ 
minus, becaufe refembling a (heath out of which the ftatue 
feems to iffae. 

Vagina, in anatomy, a canal reaching from the external 
orifice, or os pudendi, of women, to the uterus. 

VAILLANT (John Foy), a phyfician aaJ great medal- 
i.t, to wham, according to V.iltair, France was indebted for 
tire fcienceof medals, and Leuis XIV. for one half of his 
cabinet, was born at Beauvais in 1631. Through the means 
of the minifter Colbert he travelled into Italy, Greece, E- 
gypt, and Perfia, to colled medals for the royal cabinet ; 
and returned with fo many as made the king’s cabinet fu¬ 
perior to any in Europe. In one of his voyages the fhip 
he failed in was fallen upon and taken by an Algerine cor- 
fair. After a captivity of near five months he was permit¬ 
ted to return to France, and received at the fame time 20 
gold meJtls which had been taken from him. H-: embark¬ 
ed in a veil'd bound for Marfdlles, and was carried on with 
a favourable wind for two days, when another corfair ap¬ 
peared, which, in fpite of all the fail they could make, bore 
down upon them within the reach of cannon-fhot. Mr 

V.iilLu: 
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Va ’- Variant, dreading the miferies of a frefli flavery, refolded, 

v B . however, to fecure the medals which he had received at Al- 

giers, an-i in order thereto fwallowed them. But a fudden 
turn of the wind freed them irom this adverfary, and call 
them upon the coafts of Catalonia ; where, after expecting 
to run aground every moment, they at length fell among 
the lands at the mouth of the Rhone. Mr Vaillant got 
to Ihore in a ikiff, but felt himfelf extremely incommoded 
with the medals he had fwallowed, which might weigh al¬ 
together five or fix ounces, and therefore did not pafs like 
Scarborough waters. He hadrecourfe to a couple of phyfi- 
cians ; who were a little puzzled with the Angularity of his 
ciile ; however, nature relieved him from time to time, and 
he found himfelf in polTeflion of the greateft part of his 
treafure when he got to Lyons. Here he explained, with 
much pleafure to his friends, thofe medals which were al¬ 
ready come to hand, as well as thofe which were daily ex¬ 
pected ; among which laft was an Otho, valuable for its ra¬ 
rity.—He was much carefled on his return; and when 
Louis XIV. gave a new form to the academy of infcrip- 
tions in 1701, Mr Vaillant was firft made affociate, and then 
penfionary. He wrote feveral works relating to ancient 
coins, and died in 1706. 

•VAIR, or Vaire, a kind of fur, formerly ufed for lining 
the garments of great men and knights of renown. It is 
reprefented in engraving by the figures of little bells reverf- 
ed, ranged in a line. See Heraldry, Chap. II. Se<fi. 2. 

VA 1 RY, in heraldry, expreifesa coat, or the bearings of 
a-coat, when charged or chequered with vairs. 

VALAIS, a valley in Swifferland, which extends from 
the fource of the river Rhone to the lake of Geneva. It is 
near 100 miles in length, but the breadth is very unequal. 
It is bounded on the north by the Alps, which feparate it 
from the cantons of Bern and Uri, on the eaft by the moun¬ 
tains of Forche, on the fouth by the dutchy of Milan and the 
Val d’Aofte, and on the weft by Savoy and the republic of 
Geneva. The inhabitants prufefs the Roman Catholic reli¬ 
gion. They are fubjedf to the fwelling of the throat called 
Ironchocelc } and idiots are faid to abound among them more 
than in any other place of the globe. They are naturally 
hardy, enterprifing, and good natured. It is furrounded on 
all fides by very high mountains, mod of which are covered 
with fnow and ice that never thaw. However, the foil is 
fertile in corn, wine, and good fruit. The mufcat-wine, 
which is produced here, is excellent, and well known all 
over Europe. There are mineral waters, plenty of game, 
and fome mines. This country comprehends 55 large pa- 
riflies, to which one bifhop only belongs, whofe fee is at 
Sion the capital. The mountains afford good pafture for 
their cattle in fummer, and their harveft continues from 
May to Oftober ; it being fooner or later according to the 
fituation of the place. 

VALANTIA, in botany: A genus of plants in the or¬ 
der monvscia, of the clafs polygamia, and in the natural i'yftem 
arranged under the 41ft order, the afperifoli/c. There is 
carcely any calyx ; the corolla is monopetalous, flat, four- 
parted ; the ftamina four, with fmall antherae: the herma¬ 
phrodite flowers have a piftillum with a large gertnen, a bifid 
ftyle, the length of the calyx, and one feed ; the piftilla of the 
male flowers are hardly difcernible. There are eight fpecies, 
only one of which is a native of Britain, the cruciata ; the 
ftalks of which are fquare, the whole plant hairy, the leaves 
oval and verticillate, four in the whirl; the flowers are yellow, 
and grow on fhort peduncles out of the ala of the leaves. 
The roots, like thofe of the galiums, to which it is nearly 
related, will dye red. It is aftringent, and was once ufed 
as a vulnerary. 

VALENCIA, a province of Spain, which has the title 
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of a kingdom ; and is bounded on the eaft and fouth by the Valencia 
Mediterranean fea, on the north by Catalonia andArragon, , H . . 
and on the weft by New Caftile and the kingdom of Murcia. a ®" s ‘ n “ 
It is about 165 miles in length and 63 in breadth. It is 
one of the moll populous and agreeable parts of Spain, and 
where they enjoy almoft a perpetual fpring. .The great 
number of rivers wherewith it is watered renders it extreme¬ 
ly fertile, particularly in fruits and wine. There are very 
rugged mountains in it, which contain mines of allum and 
other minerals. 

Valencia, a city of Spain, and capital of the kingdom 
of the fame name. It contains about 12,000 houfes, befides 
thofe of the fuburbs and the fummer-houfes round it. It 
has an univerfity, and an archbifhop’s fee ; and was taken 
from the Moors by the Chriftians in the 13th century. The 
town is handfome, and adorned with very fine ftruftures. It 
is not very ftrong, though there are fome baftions along the 
fides of the walls. They have manufa&ures in wool and filk, 
which bring in great fums to the inhabitants. It is feated 
on the river Guadalaviar, over which there are five handfome 
bridges; and it is about three miles from the fea, where there 
is a harbour,. 110 miles north of Murcia, and 165 eaft by 
fouth of Madrid. This city furrendered to the earl of Pe¬ 
terborough in the year 1703 ; but it was loft again in 1707. 

W. Long. o. 10. N. Lat. 39. 23. 

VALENCIENNES, an ancient, ftrong, and confiderable 
city of France, in the department of the North and late 
province of Hainault. It contains about 20,000 fouls. The 
Scheld divides it into two parts. It is a very important 
place; the citadel and fortifications, the work of Vauban, 
were conftrufted by order of Louis XIV. who took this 
town from the Spaniards. It was confirmed to him by the 
treaty of Nimeguen, in 1678. In 1793, it furrendered to 
the allies after a fevere fiege, but was afterwards abandoned ; 
and is now in the pofleffiou of the French republicans. Be¬ 
fides lace, this city is noted for manufa&ories of woollen 
fluffs and very fine linens. It is 20 miles weft fouth weft of 
Mons, 17 north-eaft of Cambray, and 120 north-eaft by 
north of Paris. E. Long. 3. 37. N. Lat. 50. 21. 

VALENS (Flavius), emperor of the Eaft, a great patron 
of the Arians. Killed by the Goths in the year 379. See 
Constantinople, n° 76. 

VALENTINIAN I. emperor of the Weft, a renown¬ 
ed warrior, but a tyrant over his fubjedls. See Rome, n° 
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Valentinian II. emperor of the Weft, a prince celebrat¬ 
ed for his virtues, and above all for his moderation ; yet a 
confpiracy was formed againft him by Arbogaftes, the com¬ 
mander in chief of his armies; and he was firangled in the 
year 392. See Rome, n° 536. 

VALENTINIANS, in church hi (lory, afeifl of Chrillian 
heretics, who fprung up in the fecond century, and were fo 
called from their leader Valentinus. 

The Valentinians were only abranch of the Gnoftics, who 
realized or perfonified the Platonic ideas concerning the 
Deity, whom they called Pleroma ox Plenitude. Their fyftenv 
was this: the firit principle is Bytbes, i. e. Depth, which 
remained many ages unknown, having with it Ennoe or 
Thought, and Sige or Silence ; from thefe fprung the Nous 
or Intelligence, which is the only fon, equal to and alone ca¬ 
pable of comprehending the Bythos ; the filler of Nous they 
called Aletheia or Truth ; and thefe conftituted the firft qua- 
ternity of seons, which were the fource and original of all 
the reft: for Nous and Aletheia produced the World and 
Life ; and from thefe two proceeded Man and the Church. 

But befides thefe 8 principal aeons, there were 22 more ; the 
laft of which, called Sophia, being defirous to arrive at the 
knowledge of Bythos, gave herfelf a great deal of uneafin.fs, 
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Valerian which created in her Anger and Fear, of which was born 
v J . Matter. But the Horos or Bounder flopped her, preferved 
her in the Pleroma, and reftored her to Perfection. Sophia 
then produced the Chrift and the Holy Spirit, which brought 
the aeons to their lalt perfection, and made every one of them 
contribute their utmoft to form the Saviour. Her Enthymefe, 
or Thought, dwelling near the Pleroma, perfected by the 
Chrift, produced every thing that is in the world by its di¬ 
vers paffions. The Chrift fent into it the Saviour, accom¬ 
panied with angels, who delivered it from its paffions, with 
out annihilating it: from thence was formed corporeal mat¬ 
ter. And in this manner did they romance concerning God, 
nature, and the mylteries of the Chriftian religion. 

, VALERIAN, or Valerianus, (Publius Licinius), em¬ 
peror of Rome, remarkable for his captivity and cruel treat¬ 
ment by Sapor I. king of Perfia. See Rome, n° 491. 

VALERIANA, in botany : A genus of plants belong¬ 
ing to the clai's triandria and order monogynia, and in the na¬ 
tural fyftem arrangedunderthe 48th order, aggregate. There 
is hardly any calyx ; the corolla is monopetalous, gibbous at 
the bafe, fnuated above the germen ; there is only one feed. 
There are 21 fpecies, only four of which are natives of Bri¬ 
tain, th t officinalis, the hcujla, th <z rubra, the dioica ; of thefe 
only the officinalis is ufeful. The root of this plant is per¬ 
ennial : the ftalk is upright, fmooth, channelled, round, 
branched, and rifes from two to four feet in height; the 
leaves on the ftem are placed in pairs upon Ihort broad 
Iheathes; they are compofed of feveral lance-lhaped, parti¬ 
ally dentated, veined, fmooth pinnae, with an odd one at the 
end, which is the largeft : the floral leaves are fpear-fhaped 
and pointed ; the flowers are fmall, of a white or purpliih 
colour, and terminate the ftem and branches in large bunch¬ 
es. It flowers in June, and commonly grows about hedges and 
woods. 

, It is fuppofed to be the <*>» of Diofcorides and Galen, by 
Medical wtlom lt ,s mentioned as an aromatic and diuretic: it was 
Botany. firft brought into eftimation in convulftve affeftions by Fa- 
bius Columna, who relates that he cured hiinfelt of an epi- 
lepfy by the root of this plant: we are told, however, that 
Columna fuffered a relaple of the diforder ; and no lurther 
accounts of the efficacy of valerian in epilepfy followed till 
thofe publilhed by Dominicus Panarolus fifty years after¬ 
wards, in which three cafes of its fuccefs are given. To 
thefe m;:y be added many other inftances of the good effects 
of valerian root in this dileafe, fince publilhed by Cruger, 
Schuchmann, Riverius, Sylvius, Marchant, Chomel, Sauva- 
ges, Tiflot, and others. 

The advantages laid to be derived from this root in epi¬ 
lepfy caufed it to be tried in leveral other complaints termed 
nervous , particularly thofe produced by increafed mobility 
and initability of the nervous fyftem, in which it has been 
found highly feiviceable. Bergius ftates its virtues to be 
antifpafmodic, diaphoretic, emmenagdgue, diuretic, anthel¬ 
mintic. The root in fubftance is moll effedfual, and is 
ufnally given in powder from a fcruple to a dram : its un- 
pleafunt flavour may be concealed by a fmall addition of mice. 
A tindhire of valerian in proof ipirit and in volatile fpirit are 
ordered in the London Pharmacopoeia.—Cats are very fond of 
the fmell of this root, and feem to be intoxicated by it. 

VALERIUS Maximus, a Latin hiftorian, fprung from 
the families of the Valerii and Fabii, which made him take 
th; name of Valerius Maximus. . He ftudicd polite literature, 
and afterwards followed Sextus Pompey to the wars. At 
his return he compofed an account of the aftions and remark¬ 
able fayings of the Romans and other great men ; and dedi¬ 
cated that work to the emperor Tiberius. Many of the learn¬ 
ed think that this Is the fame that is now extant, and bears 
the name of Valerius Maximus; but others maintain, that 
Von. XVIII. Part II. 
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what we have now is only an abridgment of the work written Vilet . 
by this celebrated hiftorian, and that this abridgment was il 
made by one Nepotian of Africa. However, this work is (J . ug _ * 
well written, and contains a great number of memorable 
actions performed by the Greeks and Romans that are wor¬ 
thy of being read. 

VALET, a French term, ufed as a common name for all 
domeftic men-fervants employed in the more fervile offices, 
as grooms, footmen, coachmen, &c. But with us it is only 
ufed in the phrafe valet de chambre , which is a fervant whofe 
office is to drefs and undrefs his mafter, &c. 

VALETTA, a city of Malta, and capital of the ifland 
(fee Malta, n° 26). It is fituated in E. Long. 14. 34. 

N. Lat. 35. 54. 

VALETUDINARY, among medical writers, denotes a 
perfon of a weak and ftckly conftitution, and frequently out 
of order. 

VALID, in law, an appellation given to a< 5 ts, deeds, 
tranfadtions, &c. which are clothed with all the formalities 
requilite to their being put into execution, and to their be¬ 
ing admitted in a court of juftice. 

VALLADOLID, an ancient, large, and handfome city 
of Spain, in Old Caftile, and capital of a principality of the 
fame name, with a bifhop’s fee and an univerfity. It is fur- 
rounded with ftrong walls, embelliihed with handfome build¬ 
ings, large public fquares, piazzas, and fountains. It is large 
and populous, containing 11,000 houfes, with fine long and 
broad Itreets, and large high houfes, adorned with balconies. 

The market-place, called El Campo, is 700 paces in circum¬ 
ference, furrounded with a great number of convents, and is 
the place where the fairs are kept. There is another fquara 
in the middle of the city, furrounded with handfome brick 
houfes, having under them piazzas, where people may walk 
dry in all weathers. Within thefe piazzas merchants and 
tradeftnen keep their Ihops. All the houfes are of the fame 
height, being four ftories; and there are balconies at every 
window, of iron gilt. In the whole there are 70 monafte- 
ries and nunneries ; the fineft of which is that of the Domi¬ 
nicans, remarkable for its church, which is one of the mod 
magnificent in the city. The kings refided a long while at 
this place; and the royal palace, which ftill remains, is of 
very large extent, though but two ftories high ; within are 
fine paintings of various kinds, and at one of the corners a 
curious clock, made in the fame manner as that of Stralburg. 

The houfe of the inquifition is an odd fort of ftrudlure, for 
there are no windows, but a few holes to let in the light. The 
evirons of the city are a fine plain, covered with gardens, 
orchards, vineyards, meadows, and fields. It is feated on the 
rivers Efcurva and Pefuerga, in W. Long. 4. 25, N. Lat. 

41. 5c. 

V ALUE, in commerce, denotes the price or worth of any 
thing. 

VALVE, in hydraulics, pneumatics, &c. is a kind of lid 
or cover of a tube or veflel fo contrived as to open one way, 
but which, the more forcibly it is prefled the other way, the 
clofer it Ihuts the aperture; fo that it either admits the en¬ 
trance of a fluid into the tube or veflel, and prevents its re¬ 
turn ; or admits its efcape, and prevents its re-entrance. 

Valve, in anatomy, a thin membrane applied on feveral 
cavities and veflels of the body, to afford a paffage to certain 
humours going one way, and prevent their reflux towards 
the place from whence they came. 

VAMPYRE, a fpecies of bat. See Vespertilio. 

VAN, a term derived from the French avant, or avaunt, 
fignifying before or foremoft of any thing ; thus we fay, th; 
van-guard of the army, &c. 

VANBRUGH (Sir John), a celebrated Englifh drama¬ 
tic writer and architect, was defeended of a family in Che- 

4 I (hire 
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Vandellia Afire which came from France, though by his name he ap- 
II pears to have been originally of Dutch extraction. He was 
Vandyck k orn a b out t h e middle of the reign of Charles II. and receiv¬ 
ed a liberal education. His fir ft comedy, called the Relapfe 
or Virtue in Danger, was adted in the year 1697 with great 
applaufe ; which gave him fuch encouragement, that he wrote 
eleven more comedies. He was the friend of Mr Congreve, 
vhofe genius was naturally turnedfordramaticperformances; 
and thefe two gave new life to the Englilh ftage, and reftor- 
ed its reputation, which had been for fome time finking: but 
their making vicious perfons their mod amiable and ftriking 
characters, and their bordering too much on obfcenity, could 
be of no fervice to the caufe of virtue; and therefore it was 
not without reafon that they were attacked by Mr Collier, 
in his piece on the Immorality and Profanenefs of the Stage. 
However, either the reputation Sir John gained by his co¬ 
medies, or his fkill in architecture, procured him very confi- 
derable advantages. He was appointed Clarencieux king at 
arms, which he afterwards difpofed of. In 1716 he was ap¬ 
pointed furveyor of the works at Greenwich hofpital; he was 
likewife made comptroller-general of his majefty’s works, and 
furveyor of all the gardens and waters. He was an able ar¬ 
chitect ; but his performances in that way are efteemed heavy. 
Under his direction were railed Blenheim-houfe in Oxford- 
lhire, Claremont in Surry, and his own houfe at Whitehall. 
He died of a quinfey in 1726. 

VANDELLIA, in botany; a genus of plants belonging 
to the clafs didynamia and order angiofpermia. The calyx is 
fubquadrifid; the corolla ringent; the two exterior filaments 
proceed from the difc of the lip of the corolla ; the antherae 
are connected ; the capfule is unilocular and polyfpermous. 
There is only one fpecies known, the diffufa. 

VAN-Diemen’s land. See Diemen. 

VANDYCK (Sir Anthony), a celebrated painter, was 
born at Antwerp in the year 1599. It is faid that Vandyck’s 
mother was paffionately fond of embroidery, that fhe excel¬ 
led in it, and embroidered feveral hiftorical fubje&s with fuch 
furprifmg fkill,. that they have been efteemed mafterpieces by 
proficients in that art. Being defirous to have her fon in- 
flruCted in the firft rudiments of grammar, fhe began by fend¬ 
ing him to fchool to learn reading and writing. As he had 
ink, paper, and pens, at command, he amufed himfelf more 
with drawing figures and other flight fketches, than with ma¬ 
king letters. One day his mailer having threatened to whip 
one of his fchool-fellows, Vandyck pofidvely allured him, that 
he need not fear his matter’s threats, as he would take care to 
prevent his receiving the threatened correction .—“ How' 
lo?” replied his fchool-fellow, “ I’ll paint (replied Van¬ 
dyck) a face on your pofteriors;” which he did w ith fuch 
fkill, that when the mailer drew up the curtain, he laughed 
fo immoderately that he forgave the culprit. After giving 
feveral early proofs of his excellent genius, he became the 
difciple of the illuftrious Rubens. In the church of the Au- 
gtiftines at Antwerp, at the high altar, is a celebrated pic¬ 
ture of Rubens, representing, in one part, the Virgin Mary 
fitting with the child Jefus in her lap, and in another part 
feveral faints, male and female, {landing. The breaft of one 
of thefe, St Sebaftian, is faid to have been painted by Van¬ 
dyck when he was only a difciple of Rubens. This great 
matter being engaged one day abroad, his dilciples went into 
bis painting-room, where, after having been fome time em¬ 
ployed in admiring his works, they began to play or romp 
in fuch a manner, that the breail of St Sebaftian, which was 
not yet dry, was biulhed away by a hat thrown at random. 
This accident put an end to their play : they were very 
anxious to reftore it, fearing that if Rubens difcovered it 
they ihould all be difcarded. At length it was agreed that 
Anthony Ihould undertake to mend the faint’s breaft. In 


fhort, taking his matter’s pallet and brutties, he fucceeded fo Vandyck. 
well, that his companions imagined Rubens would overlook 
it. They were miftaken; for Rubens at his return knew 
immediately that fome one had touched upon his perform¬ 
ance : calling his difciples, he alked them why any one had 
dared to meddle with his painting ? They were fome time 
doubtful whether they fhould confefs or deny the faCl. 

Threats at length prevailed : they owned that Vandyck had 
thrown his hat upon it. Upon this,' clofeting Vandyck, 
inftead of chiding him, he told him, that “ it was proper 
and even neceffary for him to travel into Italy, the only 
fchool that produced excellent painters; and that, if he 
would take his advice, he would arrive at the higheft per¬ 
fection.” Vandyck replyed, that “ he was very defirous of 
it; but that his purfe was not equal to fuch a journey, and 
that he feared he Ihould be obliged to fell his hat on the 
road.” Rubens allured him that that Ihould be his con¬ 
cern and accordingly, a few days after, he made him a 
prefent of a purfe full of piftoles, and added to that gift 
a dapple grey horfe, of great beauty, to carry him thither. 

In return for this, Vandyck painted his matter a chimney- 
piece ; and afterwards fet out for Italy, about the year 
1621, being then about 21 or 22 years of age. Having 
ftaid a fhort time at Rome, he removed to Venice, where he 
attained the beautiful colouring of Titian, Paul Veronefe, 
and the Venetian fchool, which appeared from the many ex¬ 
cellent pictures he drew at Genoa. 

After having fpent a few years abroad, he returned to 
Flanders, with fo noble, fo eafy, and natural a manner of 
painting, that Titian himfelf was hardly his fuperior; and 
no other matter could equal him in portraits. Soon after 
his return, he accidentally met with D. Teniers, who ac- 
cofted him with great politenefs, and alked him whether he 
had much bufinefs fince he came from Rome ? “ What bu- 
finefs, think yon, can I have had time to do (replied Van¬ 
dyck) ? I am only juft arrived here. Would you believe, 
that I offered to draw that fat brewer’s picture who juft 
patted by us for two piftoles, and that the looby laughed in 
my face, faying it was too dear ? I affure you, that if the 
cards do not turn up better, I fhall make no long flay at 
Brufiels.” Soon after this, he painted thofe two famous 


pictures, the Nativity and a dying Chrift ; the firft in the 
parifh church, the fecond in that of the Capuchins, at Ter- 
mond. 

When he was in Holland he was very defirous to fee Fran¬ 
cis Hals the painter, who had great reputation then for por¬ 
traits. On entering his room, he afked to have his picture 
diawn. Hals, who knew Vandyck only by fame, under¬ 
took it, and went to work. The latter feeing his head fi- 
nilhed, rofe up, faying, that it was a ftriking likenefs. Af¬ 
terwards he propofed to Hals, that if he would fit in return, 
he would alfo draw his pidlure; to which Hals having agreed, 
merely from curiofity, exclaimed, on feeing his pidlure fo foon 
finilhed, “ Thou art the devil, or elfe Vandyck.” This pic¬ 
ture of Hals has been engraved by Cofter at the Hague. 

' Vandyck, finding he could not make a fortune in his own 
country, took a refolution of going over into England. Ac¬ 
cordingly he borrowed fome guineas of Teniers, and fet out, 
furnifhed with letters of recommendation. His fuperior ge¬ 
nius foon brought him into great reputation ; and above all, 
he excelled in portraits, which he drew with an inconceivable 


facility, and for which he charged a very high price, accord¬ 
ing to the iniirudtions which had been given him on that 
head. Is is affirmed, that for fome of them he received 400 
guineas apiece. He foon found himfelf loaded with honours 
and riches ; and as he had a noble and generous heart,-he 
made a figure fuitable to his fortune. He married one of 
the faireft ladies of the Englilh court, a daughter of the lord 

Ruthven a 
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Ruthven, earl of Gowry; and, though {he had but little end was thrown into the well, reaching within one foot of Vapour* 

fortune, maintained her with ;• grandeur anfwerable to her the bottom. At this time the well was fo infefted, that a J!. 

birth. He himfelf was generally richly drefied ; his co.ich- candle would not burn at a fhort diftance from the top ; but, 
es and equipage were magnificent, and his retinue was nu- after blowing with my bellows only half an hour, the candle 
merous; his table was elegant, and plentifully furnilhed ; burned bright at the bottom ; then, without farther difficulty, 
and he often entertained his guefts after dinner with a con- I proceeded in the work, and finifhed my well. Wells are 
cert performed by the beft Engliffi muficians of London, often made in a very flight manner, owing to the difficulty 
In fhort, his houfe was fo frequented by perfons of the of working in them, and there have been feveral fatal in- 
greatefl quality of both fexes, that his apartments rather fiances of the danger attending the workmen ; but, by the 
refembled the court of a prince than the lodgings of a above method, there is neither difficulty nor danger in com- 

painter. Notwithftanding this expence, he amafled great pleting the work with the utmoft foljdity- It is obvious* 

wealth ; when a chemift had the art to inffnuate himfelf into that in cleanfing vaults, and working in any other fubterra- 

his efteem, and infpired him with a defire of converting cop- neous place, fubjeifl to damps as they are called, the fame 
per into gold : but the fecret had no other effeft, than ma- method muff be attended with the fame beneficial effedt.” 
king him convert his gold into fmoke. Rubens being in- Vapours, in medicine, a difeafe properly called hyps, or 
formed of it, wrote to his difciple : he acknowledged his er- the hypochondriacal difeafe ; and in men particularly, th zfplectt, 
ror, and correfted it. At length Vandyck being at an early See Medicine, n° 276 and 321. 

age fubjedt to the gout, it undermined him by degrees, and Vdrova-Bath, incbemiftry, a term applied to a chemift’s 

carried him to the grave in the year 1641, at the age of 42. bath or heat, wherein a body is placed fo as to receive the 
He was buried in St Paul’s: and left to his heirs a confi- fames of boiling water. It confifts of two veflels, difpofed over 
derable eftate, which fome have made to amount to 40,000!. one another in fuch manner as that the vapour raifed from 
flerling. the water contained in the lower heats the matter inclofed in 

VANE, a thin flip of bunting hung to the maft-head, or the upper. It is very commodious for the diftilling of odo- 
fome other confpicuous place in the (hip, to fhow the direc- rifeFous waters, and the drawing of fpirit of wine, 

tion of the wind. It is commonly fewed upon a wooden We alfo ufe the term vapour-bath, when a fick perfon is 

frame called the flock, which contains two holes whereby to made to receive the vapours arifing from fome liquid matter 
flip over the fpindle, upon which it turns about as the wind placed over a fire. Many contrivances have been propofed 
changes. for this purpofe ; and their expediency and utility are beft 

VANILLA, or Vanillo. See Epidendrum. known to thofe who are converfant in this bufmefs. A late 

VAPOUR, in philofophy, the particles of bodies rarefied writer has fuggefled a new conftrudtion of vapour baths; 
by heat, and thus rendered fpecifically lighter than the at- and the whole apparatus is reduced to a tin-boiler, tin pipes 
mofphere, in which they rife to a confiderable height. See wrapped in flannel, and a deal box with a cotton cover, for 
Evaporation, Damp, Gas, &c. the reception of the body and circulation of the vapour. 

Many kinds of vapour are unfriendly to animal life, but VARI, in medicine, little, hard, and ruddy tumors, 
themoft noxious ate thofe which arife from metallic fub- which frequently infeft the faces of young perfons of a hot 
fiances. In the finelting and refining of lead, a white va- temperament of body. 

pour arifes, which, falling upon the grafs in the neighbour- VARIATION of the campafs, is the deviation of the 
hood, imparts a poifonous quality to it, fo that the cattle magnetic or mariner’s needle from the meridian or true 
which feed there will die ; and in like manner ftagnant wa- north and fouth line. On the continent it is called the 
tcrs impregnated with this vapour will kill fifh. In fome declination of the magnetic needle ; and this is a better term, 
places the earth exhales vapours of a very noxious quality: for reafons which will appear by and by. 
fuch as the Grotto del Cani, and other places in Italy, where Our readers know, that the needle of a mariner’s com- 
a mephitic vapour conftantly hovers over the furface of the paf, is a fmall magnet, exadtly poifed on its middle, and 
ground, proving inftantly fatal to fuch animals as are im- turning freely in a horizontal diredfion on a fliarp point, fo 
amerfedin it. In fome parts of the world there have been that it always arranges itfelfin the plane of the magnetic 
inftances of people killed, and almoft torn to pieces, by a va- adtion. We need not add any thing on this head to what 
pour fuddenly burfting out of the earth under their feet. has been delivered in the articles Compass and Azimuth 
Of the aqueous vapour raifed from the earth by the fun’s Compass. 
heat are formed the clouds; but though thefe are commonly About the time that the polarity of the magnet was 
at no great diftance from the earth, we cannot from thence firft obferved in Europe, whether originally, or as imported 
determine the height to which the vapours afcend. Indeed, from China, the magnetic dircdtion, both in Europe and 
confidering the great propenfity of water, and even quick- in China, was nearly in the plane of the meridian. It was 
fllver, to evaporate in the moll perfedt vacuum we can make, therefore an ineftimable prefent to the mariner, giving him 
it is by no means probable that any limit can be fixed for a fure diredtion in his courfe through the pathlefs ocean, 
this a (cent. See Weather. _ But by the time that the European navigators had engaged 

Fapovrs, noxious, method of diffipating. The following in their adventurous voyages to far diftant fliores, thedevi- 
ingeninus method of diffipating the noxious vapours com- ation of the compafs needle from the meridian was very 
monly found in wells and other fubterraneous places, is rela- fenfible even in Europe ; and it is fomewhat furprifing that 
ted in the Tranf. Philadel. by Mr Robinfon of Philadelphia the Dutch and Portuguefe navigators did not obferve it on 
the inventor. After various unfuccefsful trials (fays he), their own coaffs. The fon of Columbus pofitively fiys, 

I was led to confider how I could convey a large quantity that it was obferved by his father in his firft voyage to A- 
of frefli air from the top to the bottom of the well, fuppo- merica, and made his companions fo anxious left theylhould 
fing that the foul would neceffarily give way to the pure air. not find the way back again to their own country, that 
M ith this view’ 1 procured a pair of fmith’s bellow’s,' fixed they, mutinied and refufed to proceed. It is furpiiffng that 
in a wooden frame, fo as to work in the fame manner as at any fiiould doubt of its being known to this celebrated na- 
ihe forge. This apparatus being placed at the edge of the vigator, becaufe he even endeavours to account for it by 
well, one end of a leathern tube (the hofe of a fire-engine) fuppoiing the needle always to point to a fixed point of the 
was clofelv adapted to the nofe of the bellows, and the other heavens, different from the pole of the world, which he call. 
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Variation . the point attractive. It is at any rate certain that Gonzales 
' L -‘Oviedo and Sebaftian Cabot obferved it in their voyages. 

Indeed it could not poffibly efcape them ; for in fome 
parts of their feveral tracks the needle deviated above 25 
degrees from the meridian ; and the ruded dead reckoning, 
made on the fuppofition of the needle pointing due north 
andfouth, mud have thrown the navigators into the utmoft 
confufion. It would indeed be very difficult for them, un¬ 
prepared for this fource of error, to make any tolerable 
guefs at its quantity, till they get to fome place on fliore, 
where they could draw a meridian line. But we know that 
fpherical trigonometry was at that time abundantly familiar 
to the mathematicians of Europe, and that no perfon pre¬ 
tended to take the command of a ffiip bound to a didant 
port that was not much more informed in this fcience than 
mod maders of drips are now-a-days. It could not be long, 
therefore, before the methods were given them for difco- 
vering the variation of the compafs by obfervation of Am¬ 
plitudes and Azimuths, as is pradifedat prefent (fee 
each of thefe articles). But the deviation of the compafs 
from the meridian was not generally allowed by mathe¬ 
maticians, who had not yet become fenfible of the neceffity 
of quitting the Aridotelean trammels, and invedigating na¬ 
ture by experiments. They rather chofe to charge the 
navigators with inaccuracy in their obfervations than the 
fchoolmen with error in principles. Pedro de Medina at 
Valladolid, in his ylrte de Naviggar, publiffied in 1545, pod- 
tively denies the variation of the compafs. But the concur¬ 
ring reports of the commanders of fhips on didant voyages, 
in a few years, obliged the landfmen in their clofets to give up 
the point ; and Martin Cortez, in a treatife of navigation, 
printed at Seville before 1556, treats it is a thing completely 
edablilhed, and gives rules and indruments for difcovering 
its quantity. About the year 1580 Norman publiffied his 
difcovery of the dip of the needle, and fpeaks largely of 
the horizontal deviation from the plane of the meridian, 
and attributes it to the attradion of a point, not in the 
heavens, but in the earth, and defcribes methods by which 
he hoped to find its place. To the third, and all the fub- 
fequent editions of Norman’s book (called the new attrac¬ 
tive), was fubjoined a differtation by Mr Burroughs, comp¬ 
troller of the navy, on the variation of the compafs, in 
which are recorded the quantity of this deviation in many 
places ; and he laments the obdacle which it caufes to na. 
vigation by its total uncertainty previous to obfervation. 
The author indeed offers a fort of rule for computing it a 
priori, founded on fome conjedure as to its caufe ; but, 
with the modedy and candour of a gentleman, acknowledges 
that this is but a guefs, and intreats all navigators to be affi- 
duous in their obfervations, and liberal in communicating 
them to the public ; conjuring them to confider, that an in- 
tereded regard to their own private advantage, by conceal¬ 
ing their knowledge, may prove thefhipwreck of thoufands 
of brave men. Accordingly obfervations were liberally con¬ 
tributed from time to time, and were publiffied in the fub- 
fequent treatifes on navigation. 

But in 1635 the mariners were thrown into a new and 
great perplexity, by the publication of a Difcourfe mathema¬ 
tical on the variation of the Magnetical Needle, by Mr Henry 
Gillebrand, Grefham profefTor of adronomy. He had com¬ 
pared the variations obferved at London by Burroughs, Gun¬ 
ter, and himfelf, and found that the north end of the mari¬ 
ner’s needle was gradually drawing more to the wedward. 
For Norman and Burroughs had obferved it to point about 
11-|- degrees to the ead of the north in 1580 ; Gunter found 
its deviation only 6£ in 1622, and he himfelf had obferved 
only 4 0 in 1634 ; and it has been found to deviate more 


and more to the wedward ever fince, as may be feen from Variation, 
the following little table in -Waddington’s Navigation. v 

. London. 

1576 Norman n°i5'Ead. 

1580 Burroughs 11.17 
1622 Gunter 6.12 

1634 Gillebrand 4. 5 

1662 o. o 

1666 Sellers 0.34 Wed 

1670 2.06 

1672 2.30 

1700 9.40 

1720 13.—• 

1740 16.10 

1760 19.30 

1774 22.20 

1778 Phil. Tranf. 22,11 

Mr Bond, teacher ~of mathematics in London, and em¬ 
ployed to take care of and improve the impreffions of the 
popular treatifes of navigation, about the year 1650, decla¬ 
red, in a work called the “ Seaman’s Kalendar,” that he 
had difeovered the true progrefs of the deviation of the 
compafs ; and publiffied in another work, called the “ Lon¬ 
gitude Found,” a table of the variation for 50 years. This 
was, however, a very gratuitous fort of prognoftication, 
not founded on any well-grounded principles ; and though 
it tallied very well with the obfervations made in London, 
which fhowed a gradual motion to the wedward at the rate 
of—.12'annually, by no means agreed with the obfervati¬ 
ons made in other places. See Phil. Tranf. 1668. 

But this glad news to navigators foon lod its credit ; for 
the inconfiffency with obfervation appeared more and more 
every day, and all were anxious to difeover fome general 
rule, by which a near guefs at lead might be made as to 
the diredion of the needle in the mod frequented feas. Mr 
Halley, one of the fird geometers and mod zealous philo- 
fophers of the lad century, recommended the matter in the 
mod earned manner to the attention of government ; and, 
after much unwearied folicitation, obtained a ffiip to be fen-t 
on a voyage of difcovery for this very purpofe. He got 
the command of this ffiip, in which he repeatedly traverfed 
the Atlantic Ocean, and went as far as the 50th degree of 
fouthern latitude. See his very curious fpeculations on this 
fubjed in the Phil. Tranf. 1683 and 1692. 

After he had colleded a prodigious number of obferva¬ 
tions made by others, and compared them with his own, he 
publilhed in 1700 a fynoptical account of them in a very 
ingenious form of a fea-chart, where the ocean was eroded 
by a number of lines palling through thofe planes where 
the compafs had the fame deviation. Thus, in every point 
of one line there was no variation in 1700 ; in every point 
of another line the compafs had 2odegrees of ead variation 
and in every point of a third line it had 20° of wed varia¬ 
tion. Thefe lines have fince been called Halleyan lines , 
or curves. This chart was received with univerfal applaufe, 
and was undoubtedly one of the mod valuable prefents that 
fcience has made to the arts. But though recommended 
with all the earnednefs which its importance merited, it 
was offered with the candour and the caution that charac- 
terifes a real philofopher ardently zealous for the propaga¬ 
tion of true knowledge. Its illudrious author reminds the 
public of the inaccuracy of obfervations colleded from every 
quarter, many of them made by perfons not diffidently in- 
druded, nor provided with proper indruments ; many alfo 
without dates, and mod of them differing in their dates,, 
fo that fome reduction was necelfary for all, in order to bring 
them, to a common epoch 3 and this mud be made without 
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Variation, having an unqueflionable principle on which to proceed. 
v ~ w He faid, that he plainly faw that the change of variation 
was very different in different places, and in the fame place at 
different times ; and confeffes that he had not difcovered any 
general principle by which thefe changes could be connected. 

Halley’s Variation Chart, however, was of immenfe ufe ; 
but it became gradually lefs valuable, and in 1745 was 
exceedingly erroneous. This made Meil'rs Mountaim and 
Dodfon, fellows of the Royal Society, apply to the admi¬ 
ralty and to the great trading companies for permiffion to 
infpedt their records, and to extract from them the obferva- 
tions of the variations made by their officers. They got all 
the affiftance they could demand ; and, after having com¬ 
pared above 50,000 obfervations, they compofed new va¬ 
riation charts, fitted for 1745 and 1756. 

The polarity of the magnetic needle, and a general tho’ 
intricate connection between its pofitions in all parts of the 
world, naturally caufes the philofopher to fpeculate about 
its caufe. We fee that Cortez afcribed it to the attraction 
of an eccentric point, and that Bond thought that this point 
was placed not in the heavens, but in the earth. This no¬ 
tion made the bafts of the famous Theory of Magnetifm of 
Dr Gilbert of Colchefter, the firft fpecimen of experimental 
philofophy which has been given to the public. It was pub- 
lifhed about the year 1600 : he was an intimate acquaint¬ 
ance of the great experimental philofopher lord Bacon, and 
proceeded entirely according to the plan laid down by that 
illultrious leader in his Novum Organum Scientiarum. 

Gilbert afferted that the earth was a great magnet, and 
that all the phenomena of the mariner’s compafs were the 
effeCts of this magnetifm. He ffiowed at lealt that thefe 
phenomena were precifely filch as would refult from fuch a 
conftitution of the earth; that is, that the pofitions of the 
mariner’s needle in different parts of the earth were precifely 
the fame with thofeof a fmall magnet fimilarly fituated with 
refpeCt to a very large one. Although he had made more 
magnetic experiments than all that bad gone before him 
put together, ftill the magnetical phenomena were but fcan- 
tily known till long after. But Gilbert’s theory (for fo it 
muff be truly efteemed) of the magnetical phenomena is 
now completely confirmed. The whole of it may be under- 
ftood from the following general propofition. 
pj 3te Let NS (fig. 1) be a magnet, of which N is the north 
DXIII, and S the fouth pole : Let n s be any oblong piece of iron, 
pci fed on a point c like a compafs needle. It will arrange 
iff elf in a pofuion net precifely the fame with that which 
would be afiumed by a compafs needle of the fame fize and 
llupe, having n for its north and s its fouth pole. And 
v, hue the piece of iron remains in this pofition, it will be 
in all relp.ch a magnet fimilar to the real compafs needle. 
The pole n will attraCl the fouth pole of a fmall magnetifed 
needle, and repel its north pole. If a paper be held over 
ru, and fine iron-filings be ftiewed on it, they will arrange 
themfelves into curves iffuing from one of its ends and ter- 
minuting at the other, in the fame manner as they will 
do when ffrewed on a paper held over a real compafs 
needle. But this magnetism is quite temporary ; for if 
the piece of iron n s be turned the other way, placing n 
where s now is, it will remain there, and will exhibit the 
lame phenomena. We may here add, that if n s be almoft 
infinitely fmall in comparifon of NS, the line n s will be in 
fuch a pofition that if j a, s b, be drawn parallel to N c, 
S c, we lliaU have s a to s b as the force of the pole N to 
the iorcc of the pole S. And this is the true caufe of 
that curious difpoiition of iron-filings when ffrewed round a 
magnet. Each fragment becomes a momentary magnet, 
and arranges itfelf in the true magnetic direction ; and when 
fo mrar-ged, attracts the two adjoining fragments, and co¬ 


operates with the forces, which alfo arrange them. We Variation.^ 
throw this out to the ingenious mechanician as the foun¬ 
dation of a complete theory of the magnetical phenomena. 

When the filings are infinitely fine, the curves N c S have 
this property, that, drawing the tangent n c s, we always 
have s a : s b = force of N : force of S ; and thus we may 
approximate at pleafure to the law of magnetic attraClion 
and repulfion. The public may expeCt to have foon a theo¬ 
ry of magnetifm founded cn this principle, and applied with 
the completeft; fuccefs to every phenomenon yetobferved. 

Now, to apply this theory to the point in hand.—Let n s 
(fig. 2.) be a fmall compafs needle, of which n is the north 
and s the fouth pole : let this needle be p;fifed horizontally 
on the pin c d ; and let vJ s' be the pofition of the dipping 
needle. Take any long bar of common iron, and hold ic 
upright, or nearly fo, as reprefented by AB. The lower 
end B will repel the pole n and will attraCl the pole s, thus 
exhibiting the properties of a north pole of the bar AB. 

Keeping B in its place, turn the bar round B' as a centre, 
till it come into the pofition A' B' nearly parallel to n' /’. 

You will obferve the compafs needle n s attraCl the end B' 
with either pole n or s, when B’ A' is in the pofition B' a 
perpendicular to the direction n' s' of the dipping needle : 
and when the bar has come into the pofition B' A', the up¬ 
per end B' will fhow itfelf to be a fouth pole by attracting 
n and repelling r. This beautiful experiment was exhibited, 
to the Royal Society in 1673 by Mr Hindfhaw. 

From this it appears, that the great magnet in the earth 
induces a momentary magnetifm on foft iron precifely as a 
common magnet would do. Therefore (fays Dr Gilbert) 
it induces permanent magnetifm on magnetifable ores of 
iron, fuch as loadftones, in the fame manner as a greaL load- 
ftone would do ; and it affeCts the magnetifm already im¬ 
parted to a piece of tempered fteel precifely as any other 
great magnet would. 

Therefore the needle of the mariner’s compafs in every 
part of the world arranges itfelf in the magnetic direction, fo 
that, if poifed as a dipping needle fliould be, it will be a tan¬ 
gent to one of the curves N c S of fig. 1. The horizontal 
needle being io poifed as to be capable of playing only in a 
horizontal plane, will only arrange itfelf in the plane of the tri¬ 
angle N c S. That end of it which has the fame magnetifm 
with the louth pole S of the great magnet included in the 
earth will be turned towards its north pole N. Therefore 
what we call the north pole of a needle or magnet really 
has the magnetifm of the fouth pole of the great primitive 
magnet. It thd' line NS be called the axis, and N and S 
the poles of this great magnet, the plane of any one of 
thefe curves N c S will cut the earth’s Ruface in the circum¬ 
ference ot a circle, great or fmall according as the plane 
does or does not pafs through the centre of the earth. 

Dr Halley’s firft thought was, that the north pole of the 
great magnet or loadftone which was included in the bowels 
of the earth was not far from Baffin’s Bay, and its fouth 
pole in the Indian ocean fouth-well from New Zealand. 

But he could not find any pofitions of thefts two poles which 
would give the needle that particular pofition which it was 
oblerved to affume in different parts of the world ; and he 
concluded that the great terreftrial loadftone had four irre¬ 
gular poles (a thing not unfrequent in natural loadftones, 
and eahly producible at pleafure), two of which are fttonger 
and two weaker. When the compafs is at a great diftance 
from the two north poles, it is affedted fo as to be diredted 
ne. rly in a plane paffing through the ftrongeft. But if we 
approach it much more to the weakeft, the greater vicinity 
will compenfate for the fmallcr abfolute force of the weak 
pole, and occafion considerable irregularities. The appear¬ 
ances are favourable to this opinion. If tils be the real 

con- 
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Variation. conftitut'nM of the great magnet, it is aim oil a defperate 
talk to afcertain by computation what will be the polition 
of the needle. Halley feems to have defpaired ; for be was 
both an elegant and a raoft expert mathematician, and it 
would have coll him little trouble to afcertain the places of 
two poles only, and the direflion which thefe would have 
given to the needle. But to fay what would be its pofition 
when a< 5 ted on by four poles, it was neceffary to know the 
law by which the magnetic action varied by a variation of 
dillance ; and even when this is known, the computation 
would have been exceedingly difficult. 

In order to account for the change of variation, Dr 
Halley fuppofes this internal magnet not to adhere to the 
external Ihell which we inhabit, but to form a nucleus or 
kernel detached from it on all Tides, and to be fo poifed as to 
revolve freely round an axis, of which he hoped to difcover 
the pofition by obfervation of the compafs. The philoso¬ 
pher will find nothing in this ingenious hypothecs incon- 
liftent with our knowledge of nature. Dr Halley imagined 
that the nucleus revolved from eall to weft round the fame 
axis with the earth. Thus the poles of the magnet would 
change their pofitions relatively to the earth’s furface, and 
this would change the diredtion of the compafs needle. 

The great Euler, whole delight it was always to engage 
in the moft difficult mathematical refearches and computa¬ 
tions, undertook to afcertain the pofition of the needle in 
every part of the earth. His differtation on this fubjedi is 
to be feen in the 13th volume of the Memoirs of the Royal 
Academy of Berlin, and is exceedingly beautiful, abounding 
in thofe analytical tours d’adrejfe in which he furpaffed all 
the world. He has reduced the computation to a wonder¬ 
ful fimplicity. 

He found, however, that four poles would engage him 
in an analyfis which would be exceffively intricate, and has 
contented himfelf with computing for two only ; obferving 
that this fuppofition agrees fo well with obfervation, that 
it is highly probable that this is the real conllitution of the 
terreftrial magnet, and that the coincidence would have 
been perfedt if he had hit on the due pofitions of the two 
poles. He places one of theminlat. 76° north, and long. 
96° weft from Teneriffe. The fouth pole is placed in lat. 
58° fouth, and long. 158° weft from Teneriffe. Thefe are 
their fituations for 1757.—Mr Euler has annexed to his dif- 
Tertation a chart of Halleyan curves fuited to thefe affump- 
tions, and fitted to the year 1757. 

It mull be acknowledged, that the general courfe of the 
variations according to this theory greatly refembles the 
real ftate of things ; and we cannot but own ourfelves highly 
indebted to this great mathematician for having made fo fine 
a firft attempt. He has improved it very confiderably in 
another differtation in the 22d volume of thefe memoirs. 
But there are Rill fuch great differences, that the theory is 
of no fervice to the navigator, and it only ferves as an ex¬ 
cellent model for a farther profecution of the fubjedi. Since 
that time another large variation chart has been publillied, 
fitted to a late period ; but the public has not fufficient 
information of the authorities or obfervations on which it 
is founded. r- 

The great objedt in all thefe charts is to facilitate the 
difcovery of a Ihip’s longitude at fea. For the lines of va¬ 
riation being drawn on the chart, and the variation and the 
latitude being obferved at fea, we have only to look on the 
chart for the interfedlion of the parallel of obferved latitude 
and the Halleyan curve of obferved variation. This inter¬ 
fedlion mult be the place of the fhip. This being the pur- 
pofe, the Halleyan lines are of great fervice; but they do 
not give us a ready conception of the diredlion of the needle. 
We have always to imagine a line drawn through the point, 


cutting the meridian in the angle correfpondlng to the Hal- Variation 
leyan line. We ftiould learn the general magnetic affec¬ 
tions of the globe much better if a number of magnetic 
meridians were drawn. Thefe are the interfedlions of the 
earth’s furface with planes paffing through the magnetical 
axis, cutting one another in angles of 5 0 or io°. This would 
both fhow us the places of the magnetic poles much more 
clearly, and would, in every place, fhow us at once the di¬ 
redtion of the needle. In all thofe places where thefe magne¬ 
tical curves touch the meridians, there is no variation ; and 
the variation in every other place is the angle contained be¬ 
tween thefe magnetical meridians and the true ones. 

The program of a work of this kind has been publillied 
by a Mr Churchman, who appears to have engaged in the 
inveftigation with great zeal and confiderable opportunities. 

He had been employed in fome operations connedted with 
furveys of the back fettlements in North America. It is 
pretty certain that the north magnetic pole (or point, as Mr 
Churchman choofes to call it) is not far removed from the 
ftations given it by Halley and Euler ; and there feems no 
doubt but that in the countries between Hudfon’s Bay and 
the weftern coafts of North America the needle will have 
every pofition with refpedl to the terreftrial meridian, fo that 
the north end of a compafs needle will even point due fouth 
in feveral places. Mr Churchman has folicited affiftance 
from all quarters, to enable him to traverfe the whole of 
that inhofpitable country with the compafs in his hand. It 
were greatly to be wifhed that our gracious fovereign, who 
lias always fhown fuch a love for the promotion of nautical 
fcience, and who has fo munificently contributed to it, al¬ 
ready enriching the world with the moft valuable difcoveries, 
and thus laying pofterity under unfpeakable obligations ; it 
were greatly to be wifhed that he would put this almoft 
finifhing ftroke to the noble work, and enable Mr Church¬ 
man, or fome fitter perfon, if fuch can be found, to pro- 
fecute this moft interefting inquiry. Almoft every thing 
that can be defired would be obtained by a few well cbsfen 
obfervations made in thofe regions. It would be of immenfe 
advantage to have the dips afcertained with great precifion. 

Thefe would enable us to judge at what depth under the 
furface the pole is fituated ; for the well informed mechani¬ 
cian, who will ftudy ferioufly what we have faid about the 
magnetical curves, will fee that a compafs needle, when 
compared with the great terreftrial magnet, is but as a 
particle of iron-filings compared to a very large artificial 
magnet. Therefore, from the pofition of the dipping nee¬ 
dle, we may infer the place of the pole, if the law of mag¬ 
netic adlron be given ; and this law may be found by means 
of other experiments which we could point out. 

Mr Churchman has adopted the opinion of only two poles. 
According to him, the north pole lies (in 1800) in Lat. 

58° N. and Long. 134 0 weft from Greenwich, very near 
Cape Fair-weather; and the fouth pole lies in Lat. 58° S. 
and Lon. 165° E. from Greenwich. He alfo imagines 
that the north pole has moved to the eaftward. On a paral¬ 
lel of latitude, about 65° fince the beginning of laft century 
(from 1600), and concludes that it makes a revolution in 
1096 years. The fouthern pole has moved lefs, and com¬ 
pletes its revolution in 2289 years. This motion he afcribes 
to fome influences which he calls magnetic tides, and which 
he feems to confider as celeftial. This he infers from the 
changes of variation. He announces a phylical theory on 
thisfubjecl, which, he fays, enables him to compute the va¬ 
riation with precifion for any time pall or to come; and he 
even gives the procefs of trigonometrical computation illul- 
trated by examples. But as this publication (entitled The 
Magnetic Atlas, publifhed for the Author, by Darton and 
Harvey, 1794) is only a program, he expreffes himfelf ob- 

fcurely, 
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Variation, obfcurely.and fomewhat enigmatically, refpecting his theory, 
waiting for encouragement to make the obfervations which 
are neceffary for completing it. He has, in the meantime, 
accompanied his account of the theory with a chart, in the 
form of guffets, for covering a globe of 15 inches diameter, 
objecting very juftly to the great diftortion which Wright’s 
charts occafion in every part near the poles. This diftor¬ 
tion is fuch as totally to change the appearance of the curves 
in thofe very places where their appearance and magnitude 
are of the greateft moment. 

Mr Churchman has alfo accompanied his work with the 
returns which he has received from feveral perfons eminent 
for their rank or learning, to whom he had applied for en¬ 
couragement and affiftance. They are polite, but, we think, 
not fo encouraging as fuch zeal in fuch a caufe had good 
reafon to expert. We acknowledge that there are circum- 
ftances which juftify caution in promifes of this nature. His 
profers are very great, and not qualified with any doubt. 
Some of his proofs are not very convincing, and there are 
fume confiderable defers in the fcientific part. He fpeaks 
in fuch terms of the magnetic influences as plainly lead us to 
conclude that they refemble, in effedt at lead, the ordinary 
adtions of magnets. He fpeaks of the influence of one pole 
being greater than that of the other ; and fays, that in this 
cafe the magnetic equator, where the needle will be paral¬ 
lel to the axis, will not be in the middle between the poles. 
This is true of a common magnet. He muft therefore 
abide by this fuppofition in its other conlequences. The 
magnetic meridians muft be planes pajfing through this 
axis, and therefore muft be circles on the furface of the 
earth. This is incompatible with the obfervations ; nay, 
his charts are fo in many places, particularly in the Pacific 
Ocean, where the variations by his chart are three times 
greater than what has been obferved.—His parallels of dip 
are ftiil more different from obfervation, and are incompa¬ 
tible with any phenomena that could be produced by a mag¬ 
net having but two poles. His rules of computation are 
exceedingly exceptionable. He has in fadt but one example, 
and that fo particular, that the mode of computatiun will 
not apply to any other. This ciTcumftance is not taken 
notice of in the enunciation of his firft problem ; and the 
reader is made to imagine that he has got a rule for com¬ 
puting the variation, whereas all thetules of calculation are 
only running in a circle. The variation computed for the 
port of St Peter and Paul in Kamtfchatka, by the rule, is 
ten times greater than the truth. This is like the artifice 
of a book-maker. We do not meet with any addition to 
our knowledge on the fubjedl. The author feems to know 
fomething of Euler’s merit; but inftead of profecuting the 
fubjedl in his way, he gives us an uninterefting account of 
the fur miles of a number of obicure writers about the dif¬ 
ficulty of the talk ; and we think that Mr Churchman has 
left us as much in the dark as ever. The obfervation of the 
connexion of the polarity of the needle with the aurora 
borealis occurred to the writer of this article as early as 
1759, when a midfhipman on board the Royal William in 
the river St Laurence. Some of the gentlemen of the quar¬ 
ter deck ate ftiil alive, and may remember this circum- 
iiance being pointed out to them one evening, when at an¬ 
chor off the Ille aux Coudres, during a very brilliant aurora 
borealis. The point of the heavens to which all the rays of 
light converged was precifely that which was oppofite to 
the fouth end of the dipping-needle. The obfervation was 
inferted in the St Janus's Chronicle, and afterwards (about 
1776) in the London Chronicle, with a requeft to naviga¬ 
tors to take notice of it, and communicate their obferva¬ 
tions. 

For our own part, we have little hopes of this problem 


ever being fubjedled to accurate calculation. We believe, Variation, 
indeed, that there is a cofmical change going on in the earth, 
which will produce a progreflive change in the variation of 
the needle ; and we fee none more likely than Dr Halley’s 
notion. Theie is nothing repugnant to our knowledge of 
the univerfe on the fuppofition of a magnetic nucleus revolv¬ 
ing within this earth ; and it is very eafy to conceive a very 
Ample motion of revolution, which fhall produce the very 
motion of the fenfible poles which Mr Churchman contends 
for. We need only fnppofe that the magnetical axis of 
this nucleus is not its axis of revolution. It may not even 
bifecl that axis; and this circumftance will caufe the two 
poles to have different degrees of motion in relation to the 
lhell which furrounds it. 

But this regular progrefs of the magnet within the earth 
may produce very irregular motions of the compafs needle, 
by the intervention of a third body fufceptible of magnet- 
ifm. The theory of which we have juft given a hint comes 
here to our affiftance. Suppofe NS (fig. 3.) to reprefent 
the primitive magnet in the earth, and ns to be a ftratum 
of iron-ore fufceptible of magnetifm. Alfo let n s' be ano¬ 
ther fmall mafs of a fimilar ore ; and let their fnuations and 
magnitudes be fuch as is exhibited in the figure. The fadt 
will be, that n will be the north pole and s the fouth pole of 
the great ftratum, and n' and s' will be the north and fouth 
poles of the fmall mafs orloadftone. Any perfon may re¬ 
move all doubts as to this, by making the experiment with 
a magnet NS, a piece of iron or foft tempered fteel ns, and 
another piece n's'. The well informed and attentive reader 
will eafily fee, that by fuch interventions every conpeiveable 
anomaly may be produced. While the great magnet makes 
a revolution in any direction, the needle will change its po- 
fition gradually, and with a. certain regularity ; but it will 
depend entirely on the fize, fhape, and fituation, of thefe 
intervening maffes of magnetifable iron-ore, whether the 
change of variation of the compafs fhall be fuch as the pri¬ 
mitive rtiagnet alone would have produced, or whether it 
fhall be of a kind wholly different. 

Now, that iuch intervening difturbances may exift, is paft 
contradidlion. We know that even on the film of earth 
which we inhabit, and with which only we are acquainted, 
there are extenfive ilrata or otherwife difpofed maffes of 
iron-ores in a ftate fufceptible of magnetifm ; and expe¬ 
riments made on bars of hard tempered fteel, and on bits 
of fuch ores, affure us that the magnetifm is not induced on 
fuch bodies in a moment, but propagated gradually along 
the mafs.—That fuch difturbances do adtually exift, we 
have many relations. There are many inftances on record 
of very extenfive magnetic rocks, which affeft the needle 
to very confiderable diftances. The ifland of Elbe in the 
Mediterranean is a very remarkable inftance of this. The 
ifland of Cannay alfo, on the weft of Scotland, has rocks 
which affedt the needle at a great diftance. 

A fimilar effedt is obferved near the Feroe Iilands in the 
North fea ; the compafs has no determined direction when 
brought on fhore. Jcurn.des Sqavans, 1679, p. 174. 

In Hudfon’s Straits, in latitude 63°, the needle has hard¬ 
ly polarity. Ellis's Foyage to Hudfon’s Bay. 

Bouguer obferved the fame thing in Peru. Nay, we 
believe that aimoft all rocks, efpecially of whin or trappe 
ftone, contain iron in a proper ftate. 

All this refers only to the thin cruft through which the 
human eye has occasionally penetrated. Of what may be 
below we are ignorant; but when we fee appearances which 
tally fo remarkably with what would be the effedls of great 
maffes of magnetical bodies, modifying the general and re¬ 
gularly progreflive adtion of a primitive magnet, whofe ex- 
iltence and motion is inconfiftent with nothing that we know- 
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Variation, of this globe, this manner of accounting for the obferved 
change of variation has all the probability that we can defire. 
Nay, we apprehend that very confiderable changes j may be 
produced in the diredion of the compafs needle even with¬ 


out the fuppofition of any internal motion. If the great mag- 
netrefembles many loadftones weare acquainted with, having 


more than two poles, we know that thefe poles will ad on 


each other, and gradually change each other’s force, and 
confequently the diredion of the compafs. This procefs, to 
be Cure, tends to a ftate of things which will change no more. 


•—But the period of human hiftory, or of the hiftory of the 


race of Adam, may make but a fmall part of the hiftory of 
this globe ; and therefore this .objedion is of little force. 


There can be no doubt of the operation of the general 
terreftrial magnetifm on every thing fufceptible of magnetic 
properties; and we cannot hefitate to explain in this way 
many changes of magnetic diredion which have been ob¬ 


ferved. Thus, in Italy, Father de la Torre obferved, that 


during a great eruption of Vefuvius the variation was 16 0 
in the morning, at noon it was 14 0 , and in the, evening it 
was io°, and that it continued in that ftate till the lava grew 
fo dark as no longer to be vifible in the night; after which 
it flowly increaled to 13^, where it remained. Daniel 


Bernoulli found the needle change its pofition 45' by an 
earthquake. ProfelTor Muller at Manheim obferved that 


tioh of the mariner’s needle, there is a certain average, which VwdadQrtV 
is kept up with confiderable fteadinefs. The following 
table fhows the average of greateft daily change of pofition 
in the different months of the year, obferved in Mr Can¬ 
ton’s houfe, Spital Square, in 1759. ’ -f 

January 7’. 8" July 13': 14^ 

February 8.58 Auguft 12.19 

March 11 .27 Sept. 11 .43 

April 12 .26 Odober 10 .3 6 

May 13.— Nov, 8 . 9 

June 13 .21 Dec. 6 .58 

Mr Canton attempts to account for thefe changes: of pofi¬ 
tion, by obferving that the force of a magnet is weakened 
by heat. A fmall magnet being placed near a compafs 
needle, ENE from it, fo as to make it defied: 45 0 from 
the natural pofition, the magnet was covered with a brafs 
veffel, into which hot water w.-.s poured. The needle gradual¬ 
ly receded from the magnet ^ths of a degree, and returned 
gradually to its place as the water cooled. This is confirm¬ 
ed by uniform experience. 

The parts of the earth to the eaftward are firft heated in 
the morning, and therefore the force of the earth is weaken¬ 
ed, and the needle is made to move to the weftward. But 
as the fun warms the weftern fide of the earth in the after* 


the declination of the needle in that place was greatly af- 
feded by the earthquake in Calabria. Such ftreamsof lava 
as flowed from Hekla in the laft dreadful eruption muft 
have made a transference of magnetic matter that would 
confiderably affedt the needle. But no obfervations feem to 


noon, the motion of the needle muft take the contrary di- 
redtion. 

But this way of explaining by a change in the force 
of the earth fuppofes that the changing caufe is adting 
in oppofition to fome other force. We do not know of 


have been made on the occafion ; for we know that common any fuch. The force, whatever it is, feems Amply to 


iron-ftone, which has no effedt on the needle, will, by mere 
cementation with any inflammable fubftance, become mag¬ 
netic. In this way Dr Knight fometimes made artificial load¬ 
ftones_But thefe are partial things, and not connedted with 

the general change of variation now under confideration. 

We have faid fo much on this fubjedt, chiefly with the 
view of cautioning our readers againft too fanguine expecta¬ 
tions from any pretenfions to the folution of this great pro¬ 
blem. We may certainly gather from thefe obfervations, 
that even although the theory of the variation. fhould be 
completed,we muft expedt (by what we already know of mag- 
netifm in general) that the difturbances of the needle, by 
local caufes intervening between it and the great influence 
by which it is chiefly diredted, may be fo confiderable as to 


produce its own effedt, in deranging the needle from the 
diredtion of terreftrial magnetifm. If iEpinus’s theory 
of magnetic adtion be admitted, w's. that a bar of fteel has 
magnetifm induced on it by propelling the quiefeent and 
mutually repelling particles of magnetic fluid to one end, or 
attradtirig them to the other, we may fuppofe that the fun 
adts on the earth as a magnet adts on a piece of foft iron, 
and in the morning propels the fluid in the north-weft 
parts. The needle diredts itfelf to this conftipated fluid, and 
therefore it points to the eaftward of the magnetic north in 
the afternoon. And (to abide by the fame theory) this 
induced magnetifm will be fomewbat greater when the 
earth is warmer ; and therefore the diurnal variation will 
be greateft in fummer. This change of pofition of the 


affedt the pofition of the compafs needle in a very fenfible 
manner: for we know that the metallic fubftances in the 
bowels of the earth are in a flate of continual change, and 
this to an extent altogether unknown. 

There is another irregularity of the mariner's needle that 
we have taken no notice of, namely, the daily variation. 
This was firft obferved-by Mr. George Graham in 1722 
(Philofopbical Tranfactions, n° 383), and reported to the 
Royal Society of London. Itufually moves (at leaft in 
Europe) to the-weftward from 8 morning till 2 P. M. and 
then gradually returns to its former fituation. The diur¬ 
nal variations are feldom left than o° 5', and often much 
greater. Mr Graham mentions ( Pbilojopbical Tranfaciions, 
n° 428) fome obfervations by a captain Hume, in a voyage 
to America, where he found the variation greateft in the 
afternoon. This being a general phenomenon, has alfo 
attraded the attention of philofophers. The mod detailed 
accounts of it to be met with are thofe of Mr Canton, in 
Philofopbical Ticmfaabns, Vol.LI. Part 1. p. 399, and thofe 
of Van Swinden, in his Ereatife on Electricity and Magnet¬ 
ifm !. 

It appears from Canton’s obfervations, that although 
there be great irregularities in this diurnal change of pofi- 


conftipated fluid muft be fuppofed to bear a very fmall ratio 
to the whole fluid, which is naturally fuppofed to be confti¬ 
pated in one pole of the great magnet inorder to give it mag¬ 
netifm. Thus we fhall have the diurnal variation of a very 
fmall quantity. This is departing, however, from the prin¬ 
ciple of Mr Canton’s explanation ; and indeed we cannot fee 
how the weakening the general force of the terreftrial mag¬ 
net fhould make any change in the needle in refpedt to its 
diredion ; nor does it appear probable that the change of 
temperature produced by the fun will penetrate deep enough 
to produce any fenfible effed on the magnetifm. And if 
this be the cafe, we think that the derangements of the 
needle fhould vary as the thermometer varies, which is not 
true. The other method of explaining is much better, if 
iEpinus’s theory of magnetic attradion and repulfion be 
juft; and we may fuppofe that it is only the fecondary 
magnetifm (i. e. that of the magnetifable minerals) that is 
fenflbly affeded by the heat; this will account very well for 
the greater mobility of the fluid in fummer than in winter, 
A great objedion to either of thefe explanations is the 
prodigious diverfity of the diurnal variations in different 
places. This is fo very great, that we can hardly aferibe 
the diurnal variation to, any change in the magnetifm of the 

primitive 
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Variation, primitive terreflrial magnet, and mult rather look for its 
■V.iricty. cau f e ; n local circumftances. This conclufion becomes more 
probable, when we learn that the deviation from the meri¬ 
dian and the deviation from the horizontal line are not af- 
fetted at the fame time. Van Swinden afcribes them folely 
to changes produced on the needles themfelves. If their 
magnetifm be greatly deranged by the fun’s pofition, it may 
throw the magnetic centre away from the centre of the 
needle’s motion, and thus may produce a very fmall change 
of pofition. But if this be the caufe, we fhould expert dif¬ 
ferences in different needles. Van Swinden fays, that there 
are fuch, and that they are very great; but as he has not 
fpecified them, we cannot draw any conclufion. 

But, befides this regular diurnal variation, there is ano¬ 
ther, which is fubjedled to no rule. The aurora borealis 
is obferved (in Europe) to difturb the needle exceedingly, 
fometimes drawing it feveral degrees from its pofition. It 
is always obferved to increafe its deviation from the meridi¬ 
an, that is, an aurora borealis makes the needle point more 
•wefferly. This difturbance fometimes amounts to fix or 
feven degrees, and is generally obferved to be greatefl when 
the aurora borealis is mofl remarkable. 

This is a very curious phenomenon, and we have not 
been able to find any connexion between this meteor and 
the pofition of a magnetic needle. It is to be obferved, 
that a needle of copper or wood, or any fubftance befides 
iron, is not affedted. We long thought it an ele&ric phe¬ 
nomenon, and that the needle was affefted as any other 
body balanced in the fame manner would be ; but a copper 
needle would then be affefted. Indeed it may ftill be doubt¬ 
ed whether the aurora borealis be an ele&ric phenomenon. 
They are very frequent and remarkable in Sweden ; and yet 
Bergman fays, that he never obferved any eledtric fymptoms 
about them, though in the mean time the magnetic needle 
was greatly affe&ed. 

We fee the needle frequently diflurbed both from its ge¬ 
neral annual pofition, and from the change made on it by 
the diurnal variation. This is probably the effedt of aurorae 
boreales which are invifible, either on account of thick 
weather or day light. Van Swinden fays, he feldom or 
never failed to obferve aurorae boreales immediately after any 
anomalous motion of the needle; and concluded that there 
had been one at the time, though he could not fee it. 
Since no needle but a magnetic one is affedfed by the aurora 
borealis, we may conclude that there is fome natural con- 
nedfion between this meteor and magnetifm. This fhould 
farther incite us to obferve the circumflance formerly men¬ 
tioned, viz. that the fouth end of the dipping needle points 
to that part of the heavens where the rays of the aurora ap¬ 
pear to converge. We wifii that tins were diligently obfer¬ 
ved in places which have very different variation and dip of 
the mariner’s needle. 

For the diurnal and this irregular variation, confuk the 
Differtations of Celfius and of Hiorter, in the Memoirs of 
Stockholm} Wargentin, Philofopbical TranfaS'wns, Vol. 48. 
Braun (Comment. Pelropol. Novi, T. V. VII. IX) ; Graham 
and Canton as above. 

VARIETY, a change, fuccefilon, or difference, in the 
appearance or nature of things ; in oppofition to uniformity. 

Variety, in botany, is a change in fome lefs effential 
part or quality ; as colour, fize, pubefcence or age.—Ex¬ 
ternally ; by the plaiting or interweaving of the branches— 
by bundling or uniting of feveral flalks into one broad flat 
(<nc; by the greater breadth, or narrownefs, or curling of 
leaves—by becoming awnlefs, or fmooth, or hirfute. In¬ 
ternally ; by becoming mutilated in the corolla ; or having 
one larger than ordinary—by luxuriancy, multiplication, or 
Vol. XVIII. Part If. 


fulnefs—by becoming proliferous, or crefled—by bearing Variola 
bulbs inflead of feeds—or being viviparous. II 

The ufual caufes of variation are, climate, foil, expofure, 
heat, cold, winds, culture. 

VARIOLA, the Small pox. See Medicine, n° 222. 

— 224. 

VARIX, in medicine, the dilatation of a vein, arifing 
from the too great abundance or thicknefs of the blood. 

VARNISH, a clear limpid fluid, capable of hardening 
without lofing its tranfparency, ufed by painters, gilders. 

See. to give a lufire to their works, to preferve them and 
defend them from the air. 

A coat of varnifh ought to poffefs the following proper¬ 
ties : 1. It mull exclude the adlion of the air ; becaufe wood 
and metals are varnifhed to defend them from decay and 
ruff. 2. It mull refill water ; for otherwife the effeft of 
the varnifh could not be permanent. 3. It ought not to 
alter fuch colours as are intended to be preferved by this 
means. It is neceffary therefore that a varnifh fhould be 
eafily extended cr thread over thefurface, without leaving 
pores or cavities ; that it fhould not crack or fcale ; and 
that it fhould refill water. Now refins are the only bodies 
that poffefs thefe properties. Refins confequently rnufl be 
ufed as the bafes of varnifh. Tbequeftion which of courfe 
prefents itfelf mufl then be, how to difpofe them for this 
ufe ? and for this purpofe they mud be dilfolved, as minute¬ 
ly divided as poflible, and combined in fuch a manner that 
the imperfe&ions of thofe which might be difpofed to fcale 
may be corre&ed by others. 

Refins may be diffolved by three agents. 1. By fixed 
oil. 2. By volatile oil. 3. By alcohol. And accordingly 
we have three kinds of varnifh : the fat or oily varnifh, el- 
fential varnifh, and fjpirit varnifh. Before a refin is diffolved 
in a fixed oil, it is neceffary to render the oil drying. For 
this purpofe the oil is boiled with metallic oxides; in which 
operation the mucilage of the oil combines with the metal, 
while the oil itfelf unites with the oxigene of the oxide. 

To accelerate the drying of this varnifh, it is neceffary to 
add oil of turpentine. The effential varnifhes confift of a 
folution of refin in oil of turpentine. The varnifh being 
applied, the effential oil flies off, and leaves the refin. This 
is ufed only for paintings. When refins are diffolved in al¬ 
cohol, the varnifh dries very fpeedily, and is fubjedt to crack ; 
but this fault is corrected by adding a fmall quantity of 
turpentine to the mixture, which renders it brighter, and lefs 
brittle when dry. 

We fhal! now give the method of preparing a number of 
varnifhes for different purpofes. 

A V arnifh for Toilet-boxes, Cafes, Fans, &C.— Diffolve two 
ounces of gum maflich and eight ounces of gum fandarach 
in a quart of alcohol 5 then add four ounces of Venice tur- . 
pentine. 

A Varnifh for Wainfcots, Cane-chairs, Iron-chairs, Grates .— 

Diffolve in a quart of alcohol eight ounces of gum fandarach, 
two ounces of feed lac, four ounces of rofin ; then add fix 
ounces of Venice turpentine. If the varnifh is wifhed to 
produce a red colour, more of the lac and lefs of fandarach 
fhould be ufed, and a little dragon’s blood fhould be added. 

This varnifli is fo thick that two layers of it are equal to four 
or five of another. 

A Varr.JJs for Fiddles, and other Mufical Injlruments. —Put 
four ounces of gum fandarach, two ounces of lac, two 
ounces of gum maflich, an ounce of gum elemi, into a quart 
of alcohol, and hang them over a flow fire till they are dif¬ 
folved ; then add two ounces of turpentine. 

Varnifh in order to employ Vermilion for painting Equipages. 

—Diffolve in a quart of alcohol fix ounces of fandarach, 

4 K three 
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Varnifh. three ounces of gum lac, and four ounces of rofin : after- 
wards add fix ounces of the cheapeft kind of turpentine ; 
mix with it a proper quantity of vermilion when it is to be 

ufed. c 

Gold-coloured Varnifh.— Pound feparately four ounces of 
ft;ck lac, four ounces of gamboge, four ounces o. dragon s 
blood, four ounces of anotta, and one ounce of faffron : put 
each of them feparately into a quart of alcohol, and expofe 
them for five days in a narrow mouthed bottle to the fun, 
or keep them during that time in a very warm room, ta¬ 
king them every now and then to haften the folution. 
When they are all melted, mix them together. More or lefs 
of each of thefe ingredients will give the different tints of 
gold according as they are combined. In order to make 
filver imitate gold exafily when covered with this varnifli, 
the quantity of ingredients mud be fomewhat greater. The 
method of gilding filver-leaf, &c. with this varnifh is as fol¬ 
lows : The filver-leaf being fixed on the fubje.fi, in the fame 
manner as gold-leaf, by the interpofilion of proper gluti¬ 
nous matters, the varnifh is fpread upon the piece with a 
biufn or pencil. The firfl coat being dry, the piece is again 
and again wafhed over with the varnifh till the colour ap¬ 
pears fufficiently deep. What is called gilt leather, and 
many pifiure-frames, have no other than this counterfeit 
(hiding. Wafhing them with a little rectified fpirit of wine 
affords a proof of this ; the fpirit diffolving the varnifh, and 
leaving the filver leaf of its own whitenefs. For plain 
frames, thick tin-foil may be ufed inftead, of filver. _ The 
tin-leaf, fixed on the piece with • glue, is to be burnifhed, 
then polifhed with emery and a fine linen cloth, and after¬ 
wards with putty applied in the fame manner : being then 
lacquered over with the varnifli five or fix times, it looks 
very nearly like burnifhed gold. The fame varnifh, made 
with a lefs proportion of the colouring materials, is applied 
allb on works of brafs; both for heightening the colour of 
the metal to a refemblance with that of gold, and for pre¬ 
serving it from being tarnifhed or corroded by the air. 

Oil Varnipes. —Gum copal and amber are the fubftances 
principally employed in oil varnifhes j they poffefs the pro¬ 
perties neceffary for varnifhes, folidity and tranfparency.— 
The copal being whitefl, is ufed for varnifhing light, the 
amber for dark colours. It is beft to diffolve them before 
mixing them with the oil, becaufe by this means they are in 
lefs danger of being fcorched, and at the fame time the var¬ 
nifh is molt beautiful. They fhould be melted in a pot on 
the fire ; they are in a proper flate for receiving the oil 
when they give no refinance to the iron fpatula, and when 
they run off from it drop by drop. The oil employed 
fhould be a drying oil, and perfefily free from greafe. It 
fhould be poured into the copal or amber by little and little, 
conftantly ftirring the ingredients at the fame time with the 
fpatula. When the oil is well mixed with the copal or am¬ 
ber, take it off the fire ; and when it is pretty cool, pour in 
a oreater quantity of the effence of turpentine than the oil 
that was ufed. After the varnilh is made, it fhould be puf¬ 
fed through a linen cloth. Oil varnifhes become thick by 
keeping ; but when they are to be ufed, it is only neceffary 
to pour in a little effence of turpentine, and to put them 
for a liule on the fire. The turpentine is neceffary in oil 
varnifhes to make them dry properly ; generally twice as 
much of it is ufed as of oil. Lefs is neceffary m fummer 
than in winter. Too much oil hinders the varnifh from 
dryino-; but when too little is ufed, it cracks and does not 
fpread properly. We lhallfubjoin the molt ufeful o.l var- 

tiifhes * 

mite Cohal Varnijh .—On 16 ounces of melted copal 
pour four, fix, or eight ounces of linfeed oil, bo.led and 
quite free from greafe. When they are well mixed, take 


them off the fire (not forgetting to ftir them properly) ; Varnifli. 
and when pretty cool, pour in fixteen ounces of the effence of 
Venice turpentine, l’afs the varnilh through a cloth.— 

Amber varnifh is made in the fame way. 

Black Varntjh for Coaches and Iron Work .—This varnifli 
is compofed of bitumen of Paleftine, rofin, and amber, melt¬ 
ed feparately, and afterwards mired ; the oil is then added,, 
and afterwards the turpentine, as direfied above. The 
ufual proportions are, 12 ounces of amber, two ounces of 
rofin, two ounces of bitumen, fix of oil, and 12 of the ef¬ 
fence of turpentine.—Golden coloured varnifh may be made 
alfoby fubftituting linfeed oil for alcohol. 

Effential Oil Varnijhes. —The only effential oil varnifhes 
ufed are for pifiures. Pifiure varnifhes fhould be white, 
light, and quite tranfparent, which will preferve the colours 
without giving them any difagreeable tint; and it fhould be 
poffible to take them off the pifiure without injuring it. 

They are ufually made of gum maftich and turpentine dif- 
folved together in fome effential oil. The varnifh is paffed 
through a cloth, and allowed to clarify. It is applied cold 
to the pifiure. 

Varnifh for Glafs, in order to preferve it from the Rays 
of the Sun. —Pulverife a quantity of gum adragant, and let 
it diffolve for 24 hours in the white of eggs, well beat up ; 
then rub it gently on the glafs with a brufh. 

Varnifhes before they are ufed fhould be carefully kept 
from duft, which would fpoil them ; and they fhould be kept 
in a veffel quite clean and dry. When ufed, they fhould be 
lifted lightly with a brufh, and fpread upon a ground alto¬ 
gether free from dirt and moifture. The fubftance, after 
being varnifhed, fhould be expofed to the heat of the fun, 
or placed in a warm room covered with a glafs cafe, to 
keep out all filth. Oil varnifhes require more heat than al¬ 
cohol varnifhes. The varnifh fhould be put on very quick¬ 
ly, making great ftrokes with the pencil or brufh, taking 
care that thefe ftrokes never crofs one another ; it Ihould 
be fpread equally, and never thicker than a leaf of pa¬ 
per ; a fecond coat fhould not be put on till the firft is 
quite dry. If the varnifh, after being put on, becomes dull 
and uneven, it muft be taken off entirely, and new varnifh 
put on. 

When wainfeot is to be varnifhed, it is firft painted of a 
wooden colour. This colour is made by infufing in water 
either red or yellow ochre (according to the colour wifhed 
for), terra ombria (a kind of ochre)and white lead; into 
this as much as neceffary is put of parchment pafe. Two 
thin coats of this are to be put on,- and, after they are quite 
dry, the varnifh. 

Varnifhes are polifhed with pumice-ftone and tripoli 
earth. The pumice-ftone muft be reduced to an impal¬ 
pable powder, and put upon a piece of ferge moiftened with 
water ; with this the varnifhed fubftance is to be rubbed 
lightly and equally. The tripoli muft alfo be reduced to 
a very fine powder, and put upon a clean woollen cloth 
moiftened with olive oil, with which the polifhing is to be 
performed. The varnifh is then to be wiped with foft li¬ 
nen, and, when quite dry, cleaned with ftarch or Spa- 
nifh white, and rubbed with the palm of the hand or with 
a linen cloth. 

To recover colours or varnifh, and to take off the dirt 
and filth which may adhere to them, a ley is ufed made of 
potafh and the afhes of lees of wine.. Take 48 ounces of 
potafh, and 16 of the above-mentioned afhes, and put them 
into fix quarts of water, and the ley is made : inftead of the 
afhes an equal quantity of potafh would probably do as 
well. To clean dirty colours, dilute fome of this ley with 
four times its quantity of water, and rub the p'fiure with 
it; then wafh it with liver water ; and when dry, give it a 

coat 
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Varnift, coat or two of varnifh. In order to take off a varnifh, wafh 
it with the above mentioned ley, then with water, and then 
lift it off the fubftance on which it was with any iron inftru- 
menc.—We (hall finilh this article with a defcription of the 
famous Chinefe varnifh. 

The Chinefe varnilh is not a compofition, but a refin 
which exudes from a tree called in China tfi-chu, “ varnilh 
tree.” This tree grows in feveral provinces of the fouthern 
parts of China. The Chinefe take the following method 
of propagating this tree : In fpring they choofe a vigorous 
fboot about a foot in length, which proceeds immediately 
from the trunk ; and coat over the lower part, by which it 
adheres to the tree, with a kind of yellow earth, at lead 
three inches in thicknefs. This coat is carefully covered 
with a mat, to defend it from the rain, and the injuries of the 
air. Towards the autumnal equinox they detach a little 
of the earth, to obferve in what condition the fmall roots 
are, which begin to fpring forth from the fhoot. If they 
lind that the filaments which compofe them are of a reddilh 
colour, they judge it is time to make an amputation; but 
they defer it if the roots are white, becaufe this colour fhows 
that they are yet too tender: they then clofe up the coat 
again, and wait till the fpring following. When the fhoot 
is feparated from the trunk of the tree, it is put into the 
earth; but in whatever feafon it is planted, whether in 
fpring or autumn, great care mud be taken to put plenty of 
cinders into the hole prepared for it; without this precau¬ 
tion the ants would dedroy the yet tender roots, or at lead 
deprive them of all their moidure, and caufe them to de¬ 
cay. 

The Chinefe do not procure varnifh from the tfi-chu un¬ 
til its trunk is nearly five inches in diameter, which fize it 
feldom attains to before feven or eight years. Varnifh extrac¬ 
ted from a tree fmaller or of lefs age would not have the 
fame body and fplendor. This liquor didils only in the 
night-time, and during the fummer feafon. To caufe the 
gum to flow, they make feveral rows of incifions round the 
trunk, the number of which is proportioned to the vigour 
of the tree. The fird row is feven inches from the earth, 
and the red are at the fame didance one from the other, and 
continue to the top of the trunk, and even fometimes on 
the boughs which are of a fufficient drength and fize. The 
Chinefe ufe a crooked iron for making thefe incifions, which 
mud run a'little obliquely, and be equal in depth to the 
thicknefs of the bark ; they make them with one hand, and 
with the other hold a fliell, the edges of which they infert 
into the opening, where it remains without any fupport, 
Thefe incifions are made towards evening, and next morn¬ 
ing they colled the varnifh which has fallen into the (hells ; 
the following evening they are again inferted, and this ope¬ 
ration is continued until the end of fummer. A thoufand 
trees yield almod in one night 20 pounds of varnilh. 

While the varnifh didils, it exhales a malignant vapour, 
the bad effeds of which can only be prevented by preferva- 
tives and great precaution. The merchant who employs 
the workmen is obliged to keep by him a large vafe fill¬ 
ed with rape-oil, in which a certain qumtity of thofe flelhy 
filaments have been boiled that are fcuud in hog’s lard, and 
which do not melt. When the workmen are going to fix 
the lhells to the trees, they carry fome of this oil along with 
thepi, and rub their face and hands with it, which they do 
with greater care when they colied in the morning the var¬ 
nifh that has diddled during night. After eating, they 
walk their whole bodies with warm water, in which the bark 
of the chefnut-trec, fir-wood, cryftullifed faltpetre, and fome 
other drugs, have been boiled. When they are at work 
near the tree.-, they put upon their heads a fmall cloth bag 


in which there are two holes, and cover the fore part of Vurniih. 
their bodies with a kind of apron made of doe-fkin, which 
is fufpended from their necks with firings, and tied round 
them with a girdle. They all'o wear boots, and have co¬ 
verings on their arms, made of the fame kind of (kin. The 
labourer who fltould attempt to colled varnifh without ufing 
this precaution, would foon be punillied for his rafhnefs, and 
the moft dreadful effeds would enfue. The diforder fhows 
itfelf by tetters, which become of .1 bright red colour, and 
fpread in a very fliort time ; the body afterwards fwells, and 
the fkin burfts and appears covered with an univerfal lepro- 
fy. The unhappy wretch could not long endure the excru¬ 
ciating pains which he feels, did he not find a fpeedy reme¬ 
dy in thofe prefervatives which are ufed againft the malig¬ 
nant and noxious exhalations of the varnifh. 

The feafon of colleding varnifh being ended, the mer¬ 
chant puts it into fmall calks clof'ely flopped. A pound of 
it newly made cofts him about one (hilling and eight pence 
Sterling ; but he gains cent, per cent, upon it, and fometimes 
more, according to the diftance of the place to which he 
tranfports it. 

Befides the luftre and beauty which that varnifh gives to 
many of the Chinefe manufadures, it has alfo the property 
of preferving the wood upon which it is laid, efpeciallv if 
no other matter be mixed with it. It prevents it from being 
hurt either by dampnefs or worms. 

Every workman has a particular art and method of ufing 
the varnifh. This work requires not only much (kill and 
dexterity, but alfo great attention, to obferve the proper de¬ 
gree of fluidity which the gum ought to have, as it mull be 
neither too thick nor too liquid when it is laid on. Patience 
above all is neceffary in thofe who wifh to fucceed. To 
be properly varnifhed, a work mull be done at leifure ; and 
a whole fummer is fcarcely fufficient to bring it to perfec¬ 
tion. It is therefore rare to fee any of thofe cabinets which 
are imported to us from Canton lo beautiful and durable as 
thofe manufactured in Japan, Tong-king, and Nang-king, 
the capital of the province of Kiang-nan : not that the ar- 
tifts do not employ the fame varnifh ; but as they work for 
Europeans, who are more eafiily pleafed, they do not take 
the trouble of giving the pieces which come from their 
hands all the polifh they are capable of receiving. 

There are two methods of laying on the varnifh ; the 
fimpleft is, when it is immediately laid on the wood. The 
work is firft polifhed, and then daubed over wi.lr a kind of 
oil which the Chinefe call tong-yeou. When this oil is dry, 
it receives two or three coats of varnifh ; which remain fo 
tranfparent, that all the. (hades and veins of the wood may 
be feen through them. If the artift is defirous of entirely 
concealing the fubftance on which they are laid, nothing 
is neceffary but to add a few more coats; thefe give the 
work a ihining furface, the fmoothnefs of which equals that 
of the moft beautiful ice. When the work is dry, various 
figures are painted upon it in gold and filver, fuch as flow¬ 
ers, birds, trees, temples, dragons, &c. j%~new coat of var¬ 
nifh is then fometimes laid over thefe figures, which pre- 
ferves them, and adds much to their fplendor. The l'econd 
method requires more preparation. The Chinefe workmen 
fix to the wood by means of glue a kind of palleboard, com- 
pofed of paper, hemp, lime, and other ingredients, well 
beaten, that the varnifh may incorporate with them. Of 
this they make a ground perfectly imooth and i'olid, over 
which the varnifh is laid in thin coat , that are left to dry 
one after the other. 

It oiten happens, that the luftre of varnifhed tables and 
other pieces of furniture is infenfibly dtftroyed by tea and 
warm liquors. “ The fecret of reftorii.g to vonfilh its fhin- 
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Virnifli, ning black colour (fays a Chinefe author) is to expofe it 
for one night to a white hoar-froft, or to cover it fome time 
with fnow.” For a method of imitating Chinefe varnijh, 
fee Turning. 

Varnish alfo fignifies a fort of fhining coat, wherewith 
potter’s ware, delft-ware, china-ware, &c. are covered, 
which gives them a fmoothnefs and luftre. Melted lead is 
generally ufed for the firft, and fmalt for the fecond. See 
Glazing. 

Varnish, among medalifts, fignifies the colours antique 
medals have acquired in the earth. 

The beauty which nature alone is able to give to medals, 
and art has never yet attained to counterfeit, enhances the 
value of them: that is, the colour which certain foils in 
which they have a long time lain tinges the metals withal: 
fome of which are blue, almoft as beautiful as the torquoife ; 
others with an inimitable vermilion colour ; others with a 
certain fhining polifhed brown,vaftly finer than Brafil figures. 

The mod ulual varnifh is a beautiful green, which hangs 
to the fineft ftrokes without effacing them, more accurately 
than the fineft enamel does on metals. 

No metal but brafs is fufceptible of this ; for the green 
ruft that gathers on filver always fpoils it, and it muft be 
got off with vinegar or lemon juice. 

Falfifiers of medals have a falfe or modern varnifh, which 
they ufe on their counterfeits, to give them the appearance 
or air of being antique. But this may be difcovered by its 
foftnefs; it being fofter than the natural varnifh, which is 
as hard as the metal itfelf. 

Some depofit their fpurious metals in the earth for a con- 
fiderable time, by which means they contract a fort of var¬ 
nifh, which may impofe upon the lefs knowing ; others ufe 
fill ammoniac, and others burnt paper. 

VARRO (Marcus Terentius), the mod learned of all 
the Romans, was born 28 years B. C. He was a fenator 
of the firft diftindion, both for birth and merit j and bore 
many great offices. He was an intimate friend of Cicero; 
and this friendlhip was confirmed and immortalized by a mu¬ 
tual dedication of their learned works to each other. Thus 
Cicero dedicated his Academic Queftions to Varro; and 
Varro dedicated his treatife on the Latin tongue to Cicero. 
In the civil wars he was zealoufly attached to Pompey ; but 
after his defeat foon fubmitted to Caefar, who was reconcil¬ 
ed to him. Afterwards he applied his whole time to let¬ 
ters, and had the charge of the Greek and Latin libraries 
at Rome. He was above 70 when Antony profcribed him ; 
however, he found means to efcape and fave his life, though 
he could not fave fome of his works and his library from 
being plundered by the foldiers. After this ftorm was over, 
he purfued his ftudies as ufual j and Pliny relates, that he 
continued to ftudy and to write when he was 88 years of 
age. He was 80 when he wrote his three books De re Ruf- 
tica, which are ftill extant. Five of his books De lingua 
Latina, which he addreffed to Cicero, are alfo extant. 1 ’here 
remain, too, divers fragments of his works, particularly of 
his Menippean Satires, which are medleys of profe and 
verfe ; and Scalliger has collected fome of his epigrams from 
among the Catalecia Virgtlit. His books De lingua Latina, 
-and De re Rujlica, were printed with the notes of Jofeph 
Scaliger, Turnebus, and Vidorius, by Henry Stephens at 
Paris 1573, H 8 vo, and have been publifhed feparately 
iince among the Aucleres de lingua Latina, and the Aucleres 
de re Rujlica . 

There was another Varro of antiquity, called Atacinas, 
who was born about 10 years after the firft, at a fmall town 
near Narbonne. Though infinitely below the Roman in 
learning, he was at leaft as good, if not a better, poet ; 
which perhaps has made Lilius Gyra’dus and other critics 


confound them. He compofed many works in verfe ; fome Varronia 
fragments of which were colleded, and publifhed with thofe II . 
of other ancient poets, at Lyons in 1603. His chief works 
were, A poem on the war with the Sequani, a people of 
Gaul £ and the ^kftronomics, that went under the name of 
Planciades the grammarian. But the Argonautics, in four 
books, was what gained him the greateft reputation : and 
though indeed nothing but a tranflation of Apollonius Rho- 
dius, yet was fo well done as to be commended by Quin¬ 
tilian. 

VARRONIA, in botany : A genus of plants belonging 
to the clafs of pentandria, and to the order of monogynia ; 
and arranged in the natural fyftem under the 41ft order, 
Afperifolice. The corolla is quinquifid ; the fiuit a drupa, 
with a quadrilocular kernel. There are fix fpecies; none 
of which are natives of Britain. 

VASCULAR, fomething confifting of divers veffels, as 
arteries, veins, &c. 

VASE, a term frequently ufed for ancient veffels dug 
from under ground, or otherwife found, and preferved in 
the cabinets of the curious. In architedure, the appella¬ 
tion •vafe is alfo given to thofe ornaments placed on cor- 
niches, fochles, or pedeftals, reprelenting the veffels of the 
ancients, particularly thofe ufed in facrifice, as incenfe-pots, 
flower-pots, &c. See PoRTLAND-Vafe. 

VASSAL, in our ancient cuftoms, fignified a tenant or 
feudatory; or perfon who vowed fidelity and homage to a 
lord, on account of fome land, &c. held of him in fee ; alfo 
a flave or fervant, and efpecially a domeftic of a prince.—. 

Vaj]alius is faid to be quafi inferior focius ; as the vaffal is in¬ 
ferior to his mafter, and muft ferve him ; and yet he is in 
a manner his companion, becaufe each of them is obliged to- 
the other. See FEODAi-Syfhm. 

VATICAN, a magnificent palace of the Pope, in Rome, 
which is faid toconfift of feveral thoufand rooms ; but the 
parts of it moft admired, are the grand ftaircafe, the pope’s 
apartment, and efpecially the library, which is one of the 
richeft in the world, both in printed books and manu- 
fcripts. 

VAUBAN (Sebaftian le Preftre, feigneur de), marfhal 
of France, and the greateft engineer that country ever pro¬ 
duced, was born 1633. He difplayed his knowledge of 
fortification in the courfe of many fieges, and his fervices 
were rewarded with the firft military honours. He was 
made governor of Lifle, in 1668, commiffary-general of the 
fortifications of France in 1678, governor of the maritime 
parts of Flanders in 168^ and a marftial of France in 1 703. 

He died in 1707, after having brought the arts of attack¬ 
ing and defending fortified places to a degree of perfection 
unknown before. His writings on thefe fubjeds are in the 
higheft efteem. 

VAUDOIS, Valdenses, or Wdctenfes, in ecclefiaftical 
hiftory, a name given to a fed of reformers, who made 
their firft appearance about the year 1160. 

The origin of this famous fed, according to Moflieim, 
was as follows : Peter, an opulent merchant of Lyons, fur- 
named Valdenfis, or Validifms, from Vaux or Waldum, a 
town in the marquifate of Lyons, being extremely zealous 
for the advancement of true piety and Chriftian knowledge, 
employed a certain prieft called Stephanas de Evifa, about 
the year 1160, in tranflating from Latin into French the 
four Gofpels, with other books of Holy Scripture, and the 
moft remarkable fentences of the ancient dodors, which, 
were fo highly efteemed in this century. But no fooner 
had he perufed thefe fucred books with a proper degree of 
attention, than he perceived that the religion which was 
now taught in the Roman church, differed totally from that 
which was originally inculcated by C.hrift and his apoftles. 

Struck 
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Vaudeis. Struck with this glaring contradiction between the doftrines 
of the pontiffs and the truths of the Gofpel, and animated 
with zeal, he abandoned his mercantile vocation, diflributed 
his riches among the poor (whence the Waldenfes were 
called poor men of Lyons), and forming an affociation with 
other pious men, who had adopted his fentiments and his 
turn of devotion, he began in the year 1180 to affume the 
quality of a public teacher, and to inftrudt the multitude in 
the doClrines and precepts of Chriflianity. 

Soon after Peter had affumed the exercife of his miniftry, 
the archbifhop of Lyons, and the other rulers of the church 
in that province, vigoroufly oppofed him. However, their 
oppofition was unfuccefsful; for the purity and fimplicity 
of that religion which thefe good men taught, the fpotlefs 
innocence that fhone forth in their lives and actions, and 
the noble contempt of riches and honours which was con- 
fpieuous in the whole of their conduct and converfation, ap¬ 
peared fo engaging to all fuch as had any fenfe of true pie¬ 
ty, that the number of their followers daily increafed.— 
They accordingly formed religious affemblies, firft in France, 
and afterwards in Lombardy, from whence they propaga¬ 
ted their feCt throughout the other provinces of Europe 
with incredible rapidity, and with fuch invincible fortitude, 
that neither fire, nor fword, nor the moll cruel inventions 
of mercilefs perfecution, could damp their zeal, or entirely 
ruin their caufe. 

The attempts of Peter Waldus and his followers were 
neither employed nor defigned to introduce new doc¬ 
trines into the church, nor to propofe new articles of faith 
to Chriftian*. All they aimed at was, to reduce the form 
.of ecclefiaftical government, and the manners both of the 
clergy and people, to that amiable fimplicity and primitive 
fanClity that charaClerifed the apoftolic ages, and which ap¬ 
pear fo ftrongly recommended in the precepts and injunc¬ 
tions of the divine Author of our holy religion. In con- 
fequence of this defign, they complained that the Roman 
church had degenerated, under Conftantine the Great, from 
its primitive purity and fandtily. They denied the fupre- 
macy of the Roman pontiff, and maintained, that the rulers 
and minifiers of the church were obliged, by their vocation, 
to imitate the poverty of the apofiles, and procure fur 
themfdves a fubfiftence by the wotk of their hands. They 
confidered every Chrifiian as, in a certain meafure, qualified 
and atuhoriled to inftruft, e.vhoi t, and confirm the brethren 
.in their Chrifiian courfe, and demanded the reftoration of 
.the ancient penitential difeipline of the church i. e. the ex¬ 
piation of tranfgrelfions by prayer, falling, and alms, which 
the new-invented doflrine of indulgences had almoft totally 
abolilhed. They at the fame time affirmed, that every pi¬ 
ous Chrifiian was qualified and entitled to preferibe to the 
penitent the kind or degree of f.itisfadlion or expiation that 
their tranfgreffions required ; that confeffion made to priefis 
was by no means necelfary, fmee the humble offender might 
acknowledge his fins, and teftify his repentance, to any true 
believer, and m'ght exped from fuch the counfel and admo¬ 
nition which his cafe demanded. They maintained, that 
the power of delivering finners fiom the guilt and punifh- 
ment cf their offences belonged to God alone; and that in¬ 
dulgences of confequence were the criminal inventions of 
f. rdid avarice. They looked upon the prayers and other 
ceremonies that were inftituted in belmli of the dead, as 
vain, ufelefs, and abfurd, and denied the exiftence of depart¬ 
ed fouls in an intermediate fiate of purification ; affirming, 
that they were immediately, upon their leparation from the 
body, received into heaven, or tliruft down to hell, Thefe, 
and other tenets of a like nature, compofed the fyfiem of 
doctrine propagated by the Vfalde.iles. It is alfo laid that 
fcvcral of tire Waldenfes denied ihe obligation of infant- 


baptifm, and that others rejefled water-baptifm entirely; Vault 

but Wall has laboured to prove that infant-baptifm was II 
generally praflifed among them. t 

Their rules of pradlice were extremely aufiere ; for they 
adopted as the model of their moral difeipline the fermon of 
Chriffc on the mount, which they interpreted and explained 
in the mod rigorous and literal manner, and confequently 
prohibited and condemned in their fociety all wars, and fui’.s 
of law, and all attempts towards the acquifition of wealth, 
the inflicting of capital punifhments, felf-defence againft un¬ 
juft violence, and oaths of all kinds. 

During the greateft part of the 17th century, thofe of 
them who lived in the valleys of Piedmont, and who had 
embraced the doflrine, difeipline, and worfhip of the church 
of Geneva, were oppreffed and perfecuted, in the moft bar¬ 
barous and inhuman manner, by the minifiers of Rome. 

This perfecution was carried on with peculiar marks of 
rage and enormity in the years 1655, 1656, and 1696, and 
feemed to portend nothing lefs than the total extinction of 
that unhappy nation. The moft horrid feenes of violence 
and bloodfhed were exhibited in this theatre of papal tyran¬ 
ny ; and the few Waldenfes that furvived were indebted for 
their exiftence and fupport to the interceffion made for them 
by the Englifli and Dutch governments, and alfo by the 
Swifs cantons, who folicited the clemency of the duke of 
Savoy in their behalf. 

VAULT, in architecture, an arched roof, fo contrived 
that the ftones which form it fuftain each other. 

Vaults are on many occafions to be preferred to foffits or 
flat ceilings, as they give a greater height and elevation, and 
are befides more firm and durable. 

VAYER. See Mothe. 

VAYVODE, or Vaivode. See Waywode. 

UBES (St), a fea-port town of Portugal, in the pro¬ 
vince of Eftremadura, feated on a bay of the Atlantic O- 
cean, 21 miles fouth of Lilbon, It Hands on an eminence, 
with a very ftrong caftle built on a rock. The foil about it 
is fertile in corn, wine, and fruits ; and it is furnifhed with 
good fiffi from the fea, and a Email lake in the neighbour¬ 
hood. Here they make great quantities of fine fait, which 
is carried to the American plantations. E. Long. 8. 54. 

N. Lat. 38. 22. 

UBIQUITARIANS, formed from ulique, “ every¬ 
where,” in ecclefiaftical hiftory, a feed of Lutherans whicli 
rofe and fpread itfelf in Germany ; and whofe diftinguifhiny 
doeftrine was, that the body of Jefus Chrift is every where, or 
in every place. 

Breir.ius, one of the earlieft reformers, is faid to have firft; 
broached this error, in 1560. Luther him felt, in his con- 
troverfy with Zuinglius, had thrown out fome unguarded 
expreflions, that feemed to imply a belief of the oninipre- 
fence of the body of Chrift ; but he became fenfible after¬ 
wards, that this opinion was attended with great difficul¬ 
ties, and particularly that it ought not to be made ufe of as 
a proof of Cbrilt’s corporal prefence in the eucharift. 
However, after the death of Luther, this abfurd hypothefis 
was renewed, and drelibd up in afpecious and plaufible form 
by Brentius, Chemnitius, and Andnsas, who maintained the 
communication of the properties of Chrift’s divinity to his 
human na:u;e. It is indeed obvious, that every Lutheran 
who believes the doiffrine of confubllantiatinn (fee Supper 
of the Lord), whatever he may pretend, muft be an Ubiqui- 
tarian. 

i- BIQUITY, Omnipresence ; an attribute of the Dei¬ 
ty, whereby he is always intimately prefent to all things ; 
gives the effe to all things; knows, preserves, and does all in 
all th ugs. 

I DI)ER, in comparative anatomy, that part in brutes 

whereia- 
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wherein the milk Is prepared, anfwering to the mammae or and the ftern. to leeward. See Seamanship, Vol. XVII. Vega, 
brenfi.; in women. See Comparative Anatomy, n° 44. p. 2x9. 

VEDAS, the facred books of the Hindoos, believed to VEGA (Lopez de), a celebrated Spanifh poet. He 
be revealed by God, and called immortal. They are confi- was the fon of Felix de Vega and Francifca Fernandez, who 
dert J as the fountain of all knowledge human and divine, were both defcended from honourable families, and lived in 
and are four in number ; of which we have the following the neighbourhood of Madrid. Our poet was born in that 
account in the firft volume of the Afiatic Refearches: The city on the 25th of November 1562. He was, according to , , 
R'tgveda conlifts of five fedtions; the Tajurveda of eighty- his own expreffion, a poet from his cradle ; and beginning Works' 
fix ; the Samaveda of a thoufand ; and the At'harvaveda of to make verfes before he had learned to write, he ufed to’vol. ii, ’ 
nine ; with eleven hundred fac'ha’s, or branches, in various bribe his elder fchool-fellows with part of his breakfaft, to 
divifions and fubdivifions. The Theda’s in truth are infinite ; commit to paper the lines he had compofed. Having loft 
but have been long reduced to this number and order ; the his father while he was yet ftill a child, he engaged in a fro- 


nine ; with eleven hundred Jac ha s, or branenes, in various 
divifions and fubdivifions. The Veda's in truth are infinite ; 
but have been long reduced to this number and order ; the 


principal part of them is that which explains the duties of lie very natural to a lively boy, and wandered with another 


man in a methodical arrangement^ and in the fourth is a 
fyftem of divine ordinances. 


lad to various parts of Spain, till, having (pent their mo¬ 
ney, and being conduced before a magiftrate at Segovia 


From thefe are reduced the four Upavedas, the firft of for offering to fell a few trinkets, they were fent home again 
which was delivered to mankind by Brahma, Inbra, to Madrid. Soon after this adventure, our young poet Was 
Dhanwantari, and five other deities ; and comprizes the taken under the protedtion of Geronimo Manrique, bifhop 
theory of diforders and medicines, with the practical me- of Avila, and began to diftinguifh himfelf by his dramatic 
thods of curing difeafes. compofitions, which were received with great applaufe by 

The fecond confifts of ttiufic, invented for the purpofe of the public, though their author had not yet completed his 
raifing the mind by devotion to the felicity of the Divine education'; for, after this period, he became a member of 
nature ; the third treats of the fabrication and ufe of arms : the univerfity of Alcala, where he devoted himfelf for four 
and the fourth of fixty-four mechanical arts. Of however years to the ftudy of philofophy. He was then engaged as 
little value we may efteem the mechanical arts of the Hin- feCretary to the duke of Alva, and wrote his Arcadia in 
doos, and however defpicable their theological fyftem may compliment to that patron : who is frequently mentioned in 
really be, the Upaveda, which treats of difeafes and the me- his occafional poems. He quitted that employment on his 


thod of curing them, furely deferves to be ftudied by every 'marriage with Ifabel de Urbina, a lady (fays his friend and 


European phyfician practifing in India. There are indeed 
a great number of medical books in the Shanfcrit language 


biographer Perez de Montalvan) beautiful without artifice, 
and virtuous without affeftation. His domeftic happinefs 


worthy of attention; for though the theories of their au- was foon interrupted by a painful incident :—Having writ- 
thors may be groundlefs and whimfical, they contain the ten fome lively verfes in ridicule of a perfon who had taken 
names and defeription of many Indian plants and minerals, fome injurious freedom with his charadler, he received a 
with their ufes, difeovered by experience, in the cure of dif- challenge in confequence of his wit; and happening, in the 
eafes. duel which enfued, to give his adverfary a dangerous wound. 


VEDETTE, in war, a centinel on horfebaefe, With his 
horfe’s head towards the place whence any danger is to be 
feared, and his carabine advanced, with the butt-end againft 
his right thigh. When the enemy has encamped, there are 
vedettes polled at all the avenues, and on all the rifing 
grounds, to watch for its fecurity. 


he was obliged to fly from his family, and fhelter himfelf in 
Valencia. He refided there a confiderable time ; but con¬ 
nubial affedtion recalled him to Madrid. His wife died in 
the year of his return. His afflidtion on this event led him 
to relinquifh his favourite ftudies, and embark on board 
the Armada which was then preparing for the invafion of 


To VEER and Haul, to .pull/arrope tight, by drawing England. He had a brother who ferved in that fleet as a 
it in and flackening it alternately, till the body to which it lieutenant; and being fhot in au engagement with fome 


is applied acquires an additional motion, like the increafed 
vibrations of a pendulum, fo that the rope is ftraitened to 
a greater tenfion with more facility and difpatch. This me¬ 
thod is particularly ufed in hauling the bowlines. 

The wind is faid to veer and haul when it alters its direc¬ 
tion, and becomes more or lefs fair. Thus it is faid to veer 
aft and to haul forward. 

Veer, Ter-Veer, anciently Camp-Veer, a town of Zea- 


Dutch vettels, his virtues were celebrated by our afflicted 
poet, whofe heart was peculiarly alive to every generous af¬ 
fedtion. After the ill fuccefs of the Armada, the difeonfo- 
late Lopez de Vega returned to Madrid, and became fecre- 
tary to the Marquis of Malpica, to whom he has addrefled 
a grateful fonnet. From the fervice of this patron he patted 
into the houfehold of the Count of Lemos, whom he cele¬ 
brates as an inimitable poet. He was once more induced 


land in the United Provinces, (landing at the mouth of the to quit his attendance on the great, for the more inviting 
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Eaft Schelde, about four miles from Middleburgh, and eight 
from Flulhing. Veer, in Dutch, figuifies a paflage or fer¬ 
ry over an arm of the fea or a river ; and as there was once 
a ferry here over the Schelde to the village of Compen, on 
the ifland of North Beveland, the town thereby got the 
name of Veer, Camp-Veer , and Ter-Veer. It is well forti¬ 
fied, and formerly enjoyed a good trade, efpecially to Scot¬ 
land ; the natives enjoying particular privileges here. The 
harbour is very good, and the arfenal the beft furnifhed in 
the world. Hence the Veres, anciently earls of Oxford, 
are Lid to have derived both their origin and name. 

VEERING, or Wearing, the operation by which a 
fliip, in changing her courfe from one board to the other, 
turns her ftern to windward. Hence it is ufed in oppofi- 
tion to Tacking, wherein the head is turned to the wind 


comforts of a married life. His fecond choice was Juana 
de Guardio, of noble birth and Angular beauty. By this 
lady he had two children, a fon who died in his infancy, 
and a daughter named Feliciana, who furvived her father. 
The death of his little boy is faid to have haftened that of 
his wife, whom he had the misfortune tolofe in about feven 
years after his marriage. Having now experienced the 
precarioufnefs of all human enjoyments, he devoted himfelf 
to a religious life, and fulfilled all the duties of it with the 
moft exemplary piety : ftill continuing to produce an afto- 
nilhing variety of poetical compofitions. His talents and 
his virtues procured him many unfolicited honours. Pope 
Urban VIII. fent him the crofs of Malta, with the title 
of Dodtor in Divinity, and appointed him to a place of 
profit in the Apoftolic Chamber; favours for which he 

exp.etted 
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Vegetation, exprefied his gratitude by dedicating his Corona 'Tragica (a 
' long poem on the fate of Mary Queen of Scots) to that 

liberal pontiff. In his 73d year he felt the approaches of 
death, and prepared himfelf for it with the utmoft compo- 
fure and devotion. His laft hours were attended by many 
of his intimate friends, and particularly his chief patron the 
Duke of Sefla, whom he had made his executor j leaving 
him the care of his daughter Feliciana, and of his various 
manuferipts. The manner in which he took leave of thofe 
he loved was moft tender and affecting. He faid to his dif- 
ciple and biographer Montalvan, That true fame confifted 
in being good ; and that he would willingly exchange all the 
applaufes he had received to add a fingle deed of virtue to 
the actions of his life. Having given his dying benedidtion 
to his daughter, and performed the laft ceremonies of his 
religion, he expired on the 25th of Auguft 1635. 

VEGETATION, in phyfiology, the aft whereby plants 
receive nourifhment and growth. 

The procefs of nature in the vegetation of plants is very 
accurately delivered by Malpighi: The egg or feed of the 
plant being excluded out of the ovary, called pod or hujk, 
and requiring further foftering and brooding, is committed 
to the earth; which having received it into her fertile bo- 
fom, not only does the office of incubation by her own warm 
vapours and exhalation, joined with the heat of the fun, 
but by degrees fupplies what the feed requires for its further 
growth ; as abounding everywhere with canals and finufes,, 
wherein the dew and rain water, impregnated with fertile 
falls, glide, like the chyle and blood in the arteries, &c. of 
animals. This moifture meeting with a new depofited feed, 
is percolated, or ftrained through the pores or pipes of the 
outer rind or hulk, correfponding to the fecundines of the 
feetufes, on the infide whereof lies one or more, commonly 
two, thick feminal leaves, anfwering to the placenta in wo¬ 
men, and the cotyledons in brutes, 

Thefe feed-leaves confift of a great number of little vefi- 
culce, or bladders, with a tube correfponding to the navel- 
ftring in animals. In thefe veficulse is received the moifture 
of the earth, ftrained through the rind of the feed ; which 
makes a flight fermentation with the proper juice before 
contained therein. This fermented liquor is conveyed by 
the umbilical veffel to the trunk of the little plant; and to 
the germ or bud which is contiguous thereto : upon which 
a vegetation and increafe of the parts fucceed. 

Such is the procedure in the vegetation of plants : which 
the illuftrious author exemplifies in a grain of wheat, as fol¬ 
lows : The firft day the grain is fown it grows a little tur¬ 
gid ; and the fecundine, or hufle, gapes a little in feveral 
places : and the body of the plant, being continued by the 
umbilical veflel to a.conglobated leaf (which is called the 
pulp or Jlejh of the feed, and is what conftitutes the flower) 
fwells ; by which means,, not only the germ or fprout 
(which is to be the future ftem) opens, and waxes green, 
but the roots begin to bunch out ;, whence the placenta, or 
feed leaf, becoming loofe,. gapes.. The fecond day, the fe¬ 
cundine or hulk, being broke through, the ftem, or top of 
the future ftraw, appears on the outlide thereof, and grows 
upward by degrees; in the mean time, the feed-leaf guard¬ 
ing the roots becomes turgid with its veficulte, and puts 
forth a white down. And the leaf being pulled away, you 
fee the roots of the plants bare ; the future buds, leaves, 
and reft of the ftalk, lying hid. Between the roots and the 
afeending ftem the trunk of the plant is knit by the navel- 
knot to the flower-leaf, which is very moirt, though it ftill 
retains its white colour and its natural tafte. The third 
day, the pulp of the conglobated, or round leaf, becomes 
turgid with the juice which it received liom the earth fer¬ 
menting with its own. 
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Thus the plant increafing in bignefs, and its bud or ftem Vegetation, 
becoming taller, from whitifh turns greenifh ; the lateral 
roots alfo break forth greenifh and pyramidal from the gap¬ 
ing fheatli, which adheres chiefly to the plant ; and the 
lower root grows longer and hairy, with many fibres fhoot- 
ing out of the fame. 

Indeed there are hairy fibres hanging all along on all the 
roots, except on their tips ; and thefe fibres are feen to wind 
about the faline particles of the foil, little lumps of earth, 

See. like ivy ; whence they grow curled. Above the lateral 
roots there now break out two other little ones. 

The fourth day, the ftem mounting upwards, makes a 
right angle with the feminal leaf: the laft roots put forth 
more ; and the other three growing larger, are clothed with 
more hairs, which ftraitly embrace the lumps of earth; and 
where they meet with, any vacuity, unite into a kind of net¬ 
work.. 

From this time forward the root pufhes with more regu¬ 
larity downward, and the ftalk upward, than before. There 
is, however, this great difference in their growth, that the 
ftalk and branches find no refiftance to their (hooting up, 
while the roots find a great deal to their fhooting down- 
ward, by means of the folidity of the earth; whence the 
branches advance much fafter and farther in their growth 
than the roots; and thefe laft often finding the refiftance of 
a tough earth unfurmountable, turn their courfe, and fhoot 
almott horizontally. 

From a number of experiments made by Mr Gough, and 
related by him in the fourth volume of the Manchefter 
Tranfaftions, it appears, that feeds will not vegetate with¬ 
out air ; and that during their vegetation, they abforb oxy¬ 
gen, part of which they retain, and that carbonic acid is 
formed with the reft. Thefe fads were afeertained in the 
following manner : He put feveral parcels of fteeped peas 
and barley, at different times, into phials, which were left 
to ftand for three or four minutes in fpring water, of the 
heat of 46, 5 0 , to reduce them to a known temperature. 

They were then fecu.rely corked, and removed into a room, 
the temperature of which was never lefs than 53 0 . After 
remaining from four to fix days in this fituation, they were 
again placed in the fame fpring water, and opened in an in¬ 
verted pofition, care being taken that the barometer flood 
at the time nearly where it did at firft-. When a cork was 
thus drawn, a quantity of. water rufhed in immediately, 
more than was fufficient to fill the neck. The air being 
pafled through lime water, contracted very fenfibly, and 
precipitated the lime. The refiduum, freed in this manner 
from carbonic acid, extinguifhed a lighted taper like water ; 
and this it did repeatedly. He made one of thefe experi¬ 
ments with more attention than the reft* from which it ap¬ 
peared, that four ounces, one dram, forty grains, by meu- 
fure, of atmofpheric air, loft one-fixth of its original bulk, 
by being confined five days with one ounce of fteeped 
barley.. It is plain, from this experiment, that feeds in the 
aCt of vegetation take oxygen from the atmofphere, part 
of which they retain, and rejedt the reft charged with car¬ 
bon. The fiibftance of the feed-lobes is hereby changed, 
an additional quantity of oxygen being introduced into their, 
compofition : and a part of their carbon loft. This change, 
in the proportion of their alimentary principles, generates 
fugar, as is evident from the procefs of malting. But fu- 
gar and carbonic acid are more foluble in water than 
the farinaceous oxyd. They therefore combine u ii.li the 
humidity in the capillary tubes of the feed, and find a rea¬ 
dy paflage to the germ, the vegetative principle of which, 
they call into adtion by a ftimulus fuited t > its nature, A 
nutiitious liquor being thus prepared by the decourpciitioa 


of the feed-lobes, and diflnbuted through the Infant plant. 
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■\ cgctation Us organs begin to exert tlicir fpecinc nclions, by decom- 
v f.. pounding the nourilhment conveyed to them, and forming 
new oxyds from the elementary principles of it, f-v the in- 
creafe of the veffels and fibres ; and in this manner the firft 
iiage of vegetation commences. 

Mr Gough has ascertained, that a germ in the adc of ve¬ 
getation requires to be continually excited by the ftimulus 
of oxygen ; but that as foon as the feed lobes are exhauft- 
ed, the young plant is in a (late to derive its nutrition from 
the ground ; and then (and not till then) it finds itfelf in a 
fituation capable of making future advances, unaffifted by 
the ftimulus of refpirable air. 

The infant fprout at firft buffers only a fufoenfion of its 
energy from the abfence of pure air ; but if this neceffary 
fupport be withheld too long, it perifties by the putrefadive 
fermentation. 

The lively green which the Hems and leaves of plants re¬ 
ceive from the adion of light, cannot be imparted to them, 
provided the energy of the vegetative principle in them be 
lufpended : for after permitting a number of peas to pro¬ 
duce both extremities of their fprouts in wet fand covered 
from the light by an earthen pot, Mr Gough placed five of 
them, on the 29th of April, in an inverted glafs jar, con¬ 
taining azot confined by water; and three in another jar, 
in which a portion of common air was alfo inclofed by the 
fame means. On the 30th the upper extremities of the 
fprouts of the parcel laft mentioned were green ; but though 
the experiment was prolonged to the 2d of May, thofe in 
the other glafs did not exhibit any perceptible alteration in 
fize or colour. Two of them were now placed in a glafs 
filled with atmofpheric air, where they were left unobferved 
to the 5th, at the end of which time the germs had vegetat¬ 
ed confiderably; the lower parts of them ftill remained 
white, but their oppofite extremities had changed to their 
proper green. Hence it may be fafely inferred, that green- 
nefs cannot be imparted to the fprouts of feeds without the 
joint adtion of light and oxygen; in which they are very 
different from the fhoots that frequently proceed from ma- 
turer plants, when fecluded from the atmofphere: for, as 
thefe grow freely in clofe glafs veffels, placed in a window', 
and containing w'ater and azot, the parts which are recent¬ 
ly produced continue to vegetate, in confequence of their 
connexion with the parent flock, and acquire the colour in 
queftion without the affiftance.of refpirable air. See Plant, 
Tree, Germination, Botany, &c. 

VEGETATIVE soul, among philofophers, denotes 
that principle in plants by virtue of which they vegetate, 
or receive nouriffiment and grow. See the preceding ar¬ 
ticle. 

VEHICLE, in general, denotes any thing that carries 
or bears another along; but is more particularly ufed in 
pharmacy for any liquid ferving to dilute fome medicine, in 
order that it may be adminiftered more commodioufly to 
the patient. 

VEII (anc. geog.), a city of Etruria, the long and pow¬ 
erful rival of Rome; diftant about 100 ftadia, or 12 miles, 
to the north-weft ; fituated on a high and deep rock. Ta¬ 
ken after a fiege of 10 years by Camillus, fix years before 
the taking of Rome by the Gauls : and thither the Romans, 
after the burning of their city, had thoughts of removing ; 
but were diffuaded from it by Camillus (Livy). It re¬ 
mained Handing after the Punic war ; and a colony was 
there fettled, and its territory affigned to the foldiers. But 
after that it declined fo gradually, as not to leave a fingle 
trace Handing. Famous for the daughter of the 300 Fabii 
on the Cremera (Ovid). The fpot on which it flood lies 
near Ifola, in St Peters patrimony (Holftenius). 


VEIL, a piece of fluff, ferving to cover or hide any 

thing. 

In the Romifli churches, in time of Lent, they have veils 
or curtains over the altar, crucifix, images of faints, &c. 

A veil of crape is worn on the head by nuns, as a 
badge of their profeffion ; the novices wear white vdls, but 
thofe who have made the vow's black ones. See the article 
Nun. .*% 

VEIN, in anatomy, is af -Wel which carries the blood 
from the feveral parts of the body to the hfeart. See Ana¬ 
tomy, n u 123. 

Vein, among miners, is that fpace w'hich is bounded with 
woughs, and contains ore, fpar, canck, clay, chirt, croil, 
brownhen, pitcher-chirt, cur, which the philofophers call 
the mother of metals, and fometimes foil of all colours. When 
it bears ore, it is called a quick vein ; when no ore, a dead 
vein. 

VELA, a remarkable cape on the coaft of Terra Firma, 
in South America. W. Long. 71. 25. N. Lat. 12. 30. 

VELARIUS, in antiquity, an officer in the court of the 
Roman emperors, being a kind of uffier, whofe poft was 
behind the curtain in the prince’s apartment, as that of the 
chancellor’s was at the entry of the balluftrade ; and that of 
the oftiarii at the door. The velarii had a fuperior of the 
fame denomination, who commanded them. 

. VELEZ-i>e-Gomara, a town of Africa, in the kingdom 
of Fez, and in the province of Eriff. It is the ancient 
Acarth. With a harbour and a handfome caftle, where 
the governor refides. It is feated between {wo high moun¬ 
tains, on the coaft of the Mediterranean Sea. W. Long. 
4. o. N. Lat. 35. 10. 

VELITES, in the Roman army, a kind of ancient fol- 
diery, who w'ere armed lightly with a javelin, a calk, cuirafs, 
and fliield. 

VELLEIUS Paterculus. See Paterculus. 

VELLUM, is a kind of parchment, that is finer, evener, 
and more white than the common parchment. The word 
is formed from the French velin, of the Latin vitulinus, 
“ belonging to a calf.” 

VELOCITY, in mechanics, fwiftnefs; that affedlion of 
motion whereby a moveable is difpofed to run over a cer¬ 
tain fpace in a certain time. It is alfo called celerity, and 
is always proportional to the fpace moved. Huyghens, 
Leibnitz, Bernoulli, Wolfius, and the foreign mathemati T 
cians, hold, that the momenta or forces of falling bodies, 
at the end of their falls, are as the fquares of their velocities 
into the quantity of matter; the Englifh mathematicians, 
on the contrary, maintain them to be as the velocities them- 
felves into the quantity of matter. See Quantity, n° 

11 and 14, &c. 

VELVET, a rich kind of Huff, all filk, covered on the 
outfide with a clofe, ffiort, fine, foft fliag, the other fide be¬ 
ing a very ftrong clofe tiffue. 

The nap or ffiag, called alfo the velveting, of this fluff, is 
formed of part of the threads of the W'arp, which the work¬ 
man puts on a long narrow-channelled ruler or needle, 
which he afterwards cuts, by drawing a iliarp fteel tool along 
the channel of the needle to the ends of the u'arp. The 
principal and beft manufadlories of velvet are in France and 
Italy, particularly in Venice, Milan, Florence, Genoa, and 
Lucca : there are others in Holland, fet up by the French 
refugees; whereof that at Haerlem is the moll confiderable ; 
but they all come fhort of the beauty of thofe in Fiance, 
and accordingly are fold for 10 or 15 per cent. lefs. There 
are even fome brought from China; but they are the word 
of all. 

VENAL, or Venous, in anatomy, fomething that bears 
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Veneering a relation to the veins. This word is alfo ufed for fomething 
bought with money, or procured by bribes. 

VENEERING, Vaneering, or Fineering , a kind of 
marquetry, or inlaying, whereby feveral thin flices or leaves 
of fine wood, of different kinds, are applied and fattened 
on a ground of fome common wood. 

There are two kinds of inlaying: the one, which is the 
more ordinary, goes no farther than the making of com- 
partiments of different woods; the other requires much 
more art, and reprefents flowers, birds, and the like figures. 
The firft kind is what we properly call veneering ; the latter 
we have already defcribed under Marquetry. 

The wood intended for veneering is firft fawed out into 
flices or leaves, about a line thick: in order to faw them, 
the blocks or planks are placed upright in a kind of vice or 
fawing-prefs: the defcription of which may be feen under 
the article juft referred to. Thefe flices are afterwards cut 
into flips, and falhioned divers ways, according to the de- 
fign propofed ; then the joints being carefully adjufted, and 
the pieces brought down to their proper thicknefs, with fe¬ 
veral planes for the purpofe, they are glued down on a 
ground or block of dry wood; with good ftrong Englifh 
glue. The pieces thus joined and glued, the work, if fmall, 
is put in a prefs; if large, it is laid on the bench, covered 
with a board; and pretfed down with poles, or pieces of 
Wood, one end whereof reaches to the ceiling of the room, 
and the other bears on the boards. When the glue is quite 
dry they take it out of the prefs and finifti it; firft with little 
planes, then with divers fcrapers, fome whereof refemble 
rafps, which take off dents, See. left by the planes. When 
diffidently feraped, the work is poliftied with the fkin of a 
fea-dog, wax, and a bruih and poliftier of fhave-grafs : which 
is the laft operation. 

VENEREAL, fomething belonging to venery ; as the 
lues venerea, &c. See Medicine-./W«c. 

VENERY, is ufed for the a£t of copulation, or coition, 
of the two fexes. 

VENESECTION, or Phlebotomy, in furgery. See 
Surgery, n° 

VENETIAN Bole, a fine red earth ufed in painting, 
and called in the colour fhops Venetian red. —It is dug in 
Carinthia, and fent from Venice to all parts of the world ; 
but the ufe of it here is very much fuperfeded by a bright 
colcothar of vitriol. 

VENICE, a celebrated city of Italy, and capital of a 
republic of the fame name, fituated on the Lagunes or Small 
Iflands, about five miles from the continent; in E. Long. 
130. N. Lat. 45. 40. 

The name of Venice is evidently derived from Venetian 
one of the Roman provinces of Italy ; and this again from 
the Henetians, a people of Paphlagonia, who fettled in that 
part ot the country. The city is (aid to have been founded 
about the year 451 or 452 ; when Attila, having deftroyed 
the cities of Aquileia, Verona, Mantua, Trevigio, &c. fuch 
of the inhabitants as efcaped the (laughter fled to the iflands 
on their coaft, and there took up their refidence. Hifto- 
•rians are profufe in their commendations of the virtue of 
the Venetians during the infancy of their city ; and Caffio- 
c “ rof dorus informs us, that one would have taken the inhabitants 
habitants' 11 ' rat h er for an affembly of philofophers, living at their eafe 
and cultivating the duties of religion, than for what they 
really were, a diftreffed and confufed rabble who had efcaped 
from the calamities of war. Nothing remarkable, however, 
occurs in the hiftory of Venice for fome time, excepting 
3 the change of government H orn the confular to the tribuni- 
Wlicn the t ; a i form, which happened about 30 years after the build- 
republic of the city. The repubi’c firft began to be of confe- 

raake a° qucnce after the defti udtion of Padua by the Lombards, 
figure. Vol. XVIII. Patt II. 
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About this time they were become matters of a fleet and Venice, 
a body of land-forces. They engaged in a quarrel with the 
Lombards, of which we know not the particulars. In a 
fhort time, however, they diftinguiftied themfelves againft 
the Iftrian pirates, who had committed depredations on their 
coafts, and the Tergeftines, or inhabitants of Triefte, who 
had fuddenly carried off a number of the citizens of Venice. 

Thefe exploits procured them a confiderable degree of re¬ 
putation and efteem among their neighbours ; and by im¬ 
proving every opportunity of increafing their trade, and 
augmenting the number of manufaflures, See. the city very 
foon arrived at a high pitch of affluence and power. In the 4 
war carried on by Juftinian with the Goths in Italy, the Aflifts the 
Venetians gave confiderable affiftance to Narfes the Roman Roman ge- 
general, infomuch that he expreffed his gratitude by feveral 3 j^'o- 
rich prefents, fome high marks of diftindion, and particu- no y rC(1 ^ 
larly by building two fine churches dedicated to the faints him on that 
Theodore and Germinian ; the oldeft public buildings, be- account, 
fide St Mark’s and St Peter’s, in Venice. 

From the time of Juftinian to the year 697, hiftorians 
are filent with regard to the Venetian affairs. A great re¬ 
volution now took place in the government: the tribunes 
having abufed their power were abolifhed ; and in their ? 

(lead was eleffed a doge or duke, in whom was veiled the Firft clec- 
fupreme authority. He was to reprefent the honour and tion of a 
majefty of the date; to have refped and diftindion paid or 
him beyond what the tribunes, or even the confuls, enjoyed : u e ‘ 
he was to affemble and prefide at the great council ; to have 
a carting vote in all difputed points; to nominate to all of¬ 
fices, places, and preferments; and laftly, to enjoy the fame 6 
authority in the church as in the (late. This form of go- changes <>]' 
vernmer.t was changed in 737, for what reafon we know not, govem- 
and a fupreme magiftrate chofen, with the title of majler of ment. 
the horfe or general of the forces. His power was to con¬ 
tinue only for a year, the (hortnefs of its duration being 
thought a fufficient fecurity againft the abufe of it. But 
in five years afterwards the doges were reftored, and Gio¬ 
vanni Fabritio, the fourth and laft matter of the horfe, was 
depofed, and his eyes put out, but for what fault we know 
net. 

Under the doges, the power and wealth of the Venetian 
republic continued to increafe. In 764 the Heracleans and whh Char-, 
Jelulans, fubjeds to the republic, having formed fome de- lemagne. 
iigns againft the (late, put themfelves under the protedion 
of Charlemagne. That conqueror, not finding it conve¬ 
nient to give them prefent affiftance, fettled them in Ma- 
lamoc until he could give them more effedual fuceour. 

The Venetians, however, difregarding the protedion of that 
powerful monarch, attacked and inftantly drove them out 
of the place where he had fettled them. Incenfed at this, P cle „ 
Charlemagne ordered his fon Pepin to declare war againft dares war 
the republic. This was immediately done ; but the blow againft the 
was for fome time diverted by Altolphus king of the Lorn- republic, 
bards, who, committing great devaftations in the territo¬ 
ries of the pope, obliged Pepin to come to the affiftance of 
his holinefs. However, after having afforded the neceffary 
fuccour to the pope, Pepin profecuted the war with Venice. 

The event is uncertain : all we know is, that about this 
time the Venetians declared themfelves a free and indepen-The Vcne- 
dent date ; which makes it probable that his fuccefs had tians de- 
not been great. But in 804 the war was renewed with cIare them - 
the utmoft fury. Pepin having quarrelled with Nicephorus fe * VL , s 
the Greek emperor, and finding Obelerio the Venetian doge ^ en ent ‘ 
inclined to favour his adverfary, determined 10 exterminate 
the very name of the republic. After having laid wade IO , 
the province of Venetia, he led his army diredly to Venice, T'i 6 elt 7 , 
blocking the city up at the fame time by his fleet. The p C p^ Y 
Venetians were not uilheartened at the number of their ene- 
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mies, the reputation of Pepin, or the civil divifions among 
themfelves; their animofities were laid afide, and a ftrift 
union formed againft the common enemy : the chief com¬ 
mand was given to Valentin, as Obelerio was fuppofed tod 
nearly allied to Pepin to fight with that good-will and clieer- 
iulnefs the fervice of his country required. The Venetians, 
notwithftanding the mod obftinate defence, the mod vigor¬ 
ous Tallies, and their felling every inch of ground at an in¬ 
credible expence of blood, were at length reduced to that 
ced to great part of the city fouth of the Rialto; this dream, and their 
ftntits, own bravery, being now their only defence. While Pepin 
was preparing to lay abridge over the canal, they refolved, 
as a lad effort, to attack Pepin’s fleet, and to vanquifh or 
die in defence of their liberty. Embarking all the troops 
they could fpare, they bore down, with the advantage of 
the wind and tide, upon the enemy, and began the attack 
with fuch fury, as obliged the French admiral to give way. 
The lightnefs of their lhips, and the knowledge of the 
Ia foundings, gave the Venetians every advantage they could 
The French w ifii: the enemy’s fleet was run aground, and the greater 
fleet entire- part of their troops perifhed in attempting to efcape ; the 
ihips were all, to a few, either taken or dedroyed. During 
this aftior. a t fea, Pepin refolved to affault the city by land, 
not doubting but the garrifon was fo weakened by the num¬ 
ber of forces they had fent onboard the fleet, as to be able 
to make but a flight refidance. Having for this purpofe 
thrown a bridge over the Rialto, he was marching his troops 
acrofs it, when he found himfelf attacked on every fide by 
the Venetians from their boats, and others who had polled 
themfelves on the bridge. The battle was long, bloody, 
and doubtful, until the Venetians employed all their power 
to break down the bridge ; which at lad yielding to their 
obdinate endeavours, a prodigious flaughter of the French 
enfued : however, they fought like men in defpair, feeing 
no hopes of fafety but in viftory; but all communication 
being cut oifF with the troops onfhore, they were to a man 
either killed Or drowned. The number of flain was fo great, 
that the fpace between the Rialto and Malamoc was covered 
their army, with dead bodies, and has ever fince gone by a name ex- 
preiTive of the prodigious flaughter. Pepin was fo ftruck 
with the intrepidity of the Venetians, that he raifed the 
fiege, abandoned the enterprife, and concluded a peace with 
the republic : he afterwards came to Venice to intercede 
for Obelerio, that he might be redored ; which the Vene¬ 
tians granted, more out oi refpeft to the requed of fo great 
a prince, than love to the unhappy Obelerio. The people 
had a notion that Obelerio had encouraged Pepin to declare 
war upon the republic, and that a correfponder.ee between 
them was carried on during the fiege ; Pepin was therefore 
no fooner withdrawn, than the populace feizing upon O'be- 
lerio, tore his body in pieces, and fcattered his limbs and 
bowels about the city. His wife fliared the fame faie^; for 
as flie was the fifler of Pepin, it was not doubted but her 
influence was the caufe of her hufband’s perfidy. 

In 839 we find the Venetians engaged in an alliance of- 
fenfive and defenfive againfl the Saracens with Michael the 
Greek emperor. A fleet of 60 galleys was immediately 
equipped, who joined the Grecian fleet and engaged the 
enemy : but during the heat of the engagement, the Greeks 
The 1 Vene having bafety deferted their allies, the Venetians were fo com. 
tions de- " pletely defeated, that fcarce a Angle veffel remained to carry 
the news of their misfortune to Venice. This defeat threw 
the city into the utmoft confternation, as it was not doubted 
that the Saracens would immediately lay fiege to the capi¬ 
tal ; but from thefe fears they were foon relieved, by cer¬ 
tain intelligence that the Saracens had gone to Ancona, 
which they had pillaged and deftroyed. The Narentines, 
however, a piratical people, no fooner heard of the defeat 


13 

And great 
part of 


14 

The fiege 
raifed. 


15 

The doge 
tom in 
pieces by 
the popu¬ 
lace. 


ft: a ted at 
fea by the 
Saracens. 


of the Venetians, than they laid wafte the coafls of Dalms 

v.ay 


.li:t, Venice. 

and ravaged the country for a confiderable way ; at the 
fame time that the city was diftrafled by internal difien- 
fions and tumults, in one of which the doge was murdered. 17 
It was not till the year 8S1 that the Venetian affairs Affairs of 
were thoroughly re-eftablifhed. By the prudent and vigor- therepub- 
cus adminiftration of Orfo Participato the power of the re ft°reJ. 
Saracens was checked, the Naientines utterly defeated, and 
peace and domeftic tranquillity reftored. From this time 
the republic continued to flourilh ; and in 903 her reputa- 18 
tion for arms became famous all over the world by a great Agreatvic- 
victory gained over the Hunns, who had invaded Italy, de- ‘ or f 
feated Befengarius, and threatened the country with total £j unn6 
deftrudlion. For a long time after, we meet with no re¬ 
markable tranfadlions in the Venetian hifiory; but in ge¬ 
neral the republic increafed in wealth and power by its in¬ 
defatigable application to maritime affairs and to commerce. 

About the year 1040 it was ordained that no prince fliould 
affociate a colleague with him in the fupreme power, a fta- 
tute which has ever fince continued unaltered. 19 

Towards the clofe of the 11th century, Venice began to Venetian# 
make a very confiderable figure among the Italian Rates, become 
and to carry on wars with feveral of them. In 1084 the P oweru - 
republic Was by the emperor of Conftantinople inverted with 
the fovereignty of Dalmatia and Croatia, which, however, 20 
had been held long before by right of conqueft. As foon Take a 
as the Croifade was preached up; the Venetians fitted out a’Principal 
fleet of 200 fail againft the infidels; but before this arma- cr ^j" s 
ment was in a condition to put to fea, war broke out with 
Pifa. The doge Vitalis Michael took upon him the command 
of the fleet, when, after having defeated the Pifans in a Exploits 0/ 
bloody &£tion at fea, he fet fail for Smyrna, and from thence the doge 
to Afcalon, at that timebefieged by the Cbriftians. To his Vitalis Mi- 
valour was owing the conqneft of this city, as well as thofe chael, &c. 
of Caipha and Tiberias; but before he had time.to pufh 
his good fortune further, he was recalled on account of an 
invafion of the Normans of Dalmatia. Here he was equal¬ 
ly fuccefsfv.l: the Normans were everywhere defeated ; and 
Michael returned home loaded with booty; but died foon 
after, to the great grief of all his fubjefts. He was fuc- 
ceeded by Ordelapho Faliero, under whom the Venetians 
affiled Baldwin in the fiege of Ptolemais, and are faid to 
haye been the chief inftruments of its conqneft ; and Bald¬ 
win, in recompenfe for the fervices of the republic, invefted 
her with the fovereignty of that city, which he endowed 
with many extraordinary privileges, in OTder to render his 
prefect more valuable. This good fortune, however, was 
overbalanced by a rebellion in Dalmatia and Croatia. The 23- 
former was reduced; but, in a battle with the Croatians, The Venc-* 
the doge was killed, and his army entirely defeated: by tl: l nsre ' 
which difafter the Venetians were fo much difpirited, that cel1 ^ j e feat 
they clapped up a peace on the bed terms they could, giving ^Croatia, 
up all thoughts of Croatia for the prefent. 

Under the government of Domenico Micheli, who fuc- 23 
ceeded Ordelapho, the pope’s nuncio arrived at Venice, and Great ar- 
excited fuch a fpirit of enthufiafm among all ranks and de- mament 
grees of men, that they ftrove whofe names fhould be firft a g' ainft A* 
enrolled for the holy war. The doge, having fitted out a In fidel». 
fleet of 60 galleys, failed with it to Joppa, which place the 
Saracens were at that time befieging. The garrifon was 
reduced to the laft extremity when the Venetian fleet ar¬ 
rived, furprifed, and defeated that of the enemy with great 
flaughter ; foon after which the Saracens raifed the liege 
with precipitation. Tyre was next befieged, and foon was 24 
obliged to capitulate ; on which occafion, as well as on the Emperor of 
taking of Afcalon, the Venetians fhared two-thirds of the Ccrriftanti- 
fpoils. But in the mean time the emperor of Conftanti- re " 
nople, jealous of the increafing power and wealth of the attack Vc- 
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republic, refolved to make an attack upon Venice, now 
weakened by the abfence of the doge and fuch a powerful 
fleet. But the fenate having timely notice of the empe¬ 
ror’s intentions, recalled the doge, who inftantly obeyed the 
fummons. Stopping at Rhodes, in his way home to refrelh 
and water the fleet, the inhabitants refufed to furnifh him 
with the necefl’aries he demanded. Incenfed at this denial, 
he levelled their city with the ground; and from thence 
failing to Chios, he laid wafte and deltroyed the country, 
carrying off the body of St Ifidore, in thofe days accounted 
an ineftimable treafure. After this he feized on the iflands 
of Samos, Lelbos, Andros, and all thofe in the Archipe¬ 
lago belonging to the emperor; and having reduced Zara, 

Spolatra, and Trahu, places in Dalmatia which had revolt¬ 
ed during his abfence, he returned in triumph to Venice, 
where he was received with great joy. 

The Venetians now became very formidable throughout 
all Europe. The Sicilians, Paduans, with the ftates of Ve¬ 
rona and Ferrara, felt the weight of their power; and in 
1173 they ventured to oppofe Frederic Barbarofla emperor 
of Germany. The occafion of this quarrel was, that pope 
Alexander had taken Ihelter in Venice in order to avoid 
the refentment of Barbarofla, who had conceived an impla¬ 
cable averfion againft. him. The Venetians difpatched am- 
bafladors to him; but he anfwered them in a rage, “ Go 
tell your prince and people, that Frederic the Roman em¬ 
peror demands his enemy, who is protected by them. If 
they fend him not inftantly bound hand and foot, he will 
overturn every law, human and divine, to accomplifh hi, 
revenge ; he will bring his army before their city, and fix 
his victorious ftandards in the market-place, which fhall float 
in the blood of its citizens.” On the return of the ambaflh- 
dors with this terrible menace, it was agreed to equip a fleet 
with all expedition, and prepare for repelling the attacks 
cf fuch a formidable and haughty enemy. But before the 
armament could be prepared, Otho, the emperor’s fon, ar¬ 
rived before the city with a fleet of 75 galleys. The doge 
Sebaftiano Ziani failed out with the few veffels he had got 
equipped, to give the enemy battle. The fleets met off the 
coaft of Iftria, and a terrible engagement enfued, in which 
the imperial fleet was totally defeated, Otho himielf taken 
prifoner, and 40 of his (hips deftrnyed. On the doge’s re¬ 
turn, the pope went out to meet him, and prefented him with 
a ring, laying, “ Take this Ziani, and give it to the fea, 
as a teftimony of your dominion over it. Let your fuc- 
ceflbrs annually perform the fame ceremony, that pof- 
terity may know that your valour has purchafed this prero¬ 
gative, and fubjedted this element to you even as a hulband 
fuljeifteth his wife.” Otho was treated with the relpecl 
due to his rank ; and foon conceived a great friendlhip for 
Ziani. At laft, being permitted to vilit the imperial court 
on his parole, he not only prevailed on his father to make 
peace with the Venetians but even to vilit their city, .fo 
famed for Its commerce and naval power. He was received 
with all poffible refpecl, and on bis depirture attended to 
Ancona by the doge, the fenate, and the whole body of 
the nobilily. During this journey he was reconciled to 
the pope ; and both agreed to pay the higheft honours to 
the doge and republic. 

In the beginning of the 13th century, the Venetians, 
now become exceedingly powertul and opulent, by renfonof 
the commence which they carried on with the richeft 
countries of the world, were invited by young Alexis, fon 
to the emperor cf Conftuntinople, to his father’s afliftar.ee, 
who had been depofed by a rebellions fafiion. In conjunc¬ 
tion with the French they undertook to Tcllore him ; and 
eaf’ly fucceeded. But the old emperor dying foon after without 
Lis fen was drifted in his room, and a few davs after mur¬ 


dered by his own fubje&s; on which the empire wa; feized 
by Myrtillus, a man of mean birth, who had been railed 
by the favour of old Alexis. As the allied army of French 
and Venetians was encamped without the city, Myrtillns 
refolved immediately to drive them out of his dominions, and 
for this purpofe attempted to furprife their camp ; but being 
repulfed, he fliut himfelf up in the city, with a refolution to 
ftund a fiege. The allies aflaulted it with fo much vigour, 
that the ufnrper was obliged to fly ; and though the citizens 
held out after his departure, they were obliged in lefs than 
three months to capitulate. This proved a fource of greater 
acquifttion to Venice than all that had yet happened. All 
the chief offices in the city were filled up with Venetians, in 
recompenfe for their fervices: the allies entered Thrace, 
and fubdued it; Candia, and all the Greek iflands, alio fell 
under the dominion of the republic. 

In the mean time the Genoefe, by their fuccefsful appli¬ 
cation to commerce, having railed themfelves in fuch a man¬ 
ner as to be capable of rivalling the Venetians, a long feries 
of wars took place between the republics j in which the 
Venetians generally had the advantage, though fometimes 
they met with terrible overthrows. Thefe expenfive and 
bloody quarrels undoubtedly weakened the republic in the 
main, notwithftanding its fticcefles. In the year i 34 8 > 
however, the Genoefe were obliged to implore the protec¬ 
tion of Vifconli duke of Milan, in order tofupport them 
againft their implacable enemies the Venetians. Soon after 
this, in the year 1352, the latter were utterly defeated, with 
fuch lofs, that it was thought the city itfelf muft have fal¬ 
len into the hands of the Genoefe had they known how 
to improve their viiftory. This was in a fliort time followed 
by a peace ; but from this time the power of the republic 
began to decline. Continual wars with the ftates of Itaiv, 
with the Hungarians, and their own rebellious fubjefts, 
kept the Venetians employed fo that they had no leifure to 
oppofe the Turks, vvhr.fe rapid advances ought to have 
alarmed all Europe. After the deftrueftion of the eaftern 
empire, the Turks came more immediately to interfere with 
the republic. The confeqner.ee, are related under the arti¬ 
cle Turkey. Whatever valour might be fhown by the 
Venetians, or whatever fucceffes they might boaft of, it is 
certain that the Tories ultimately prevailed ; fo that for 
fame time it feemed fearce poffible to refill them. What 
contributed alfo greatly to the decline < f the republic, was 
the difeovery of a paffage to the Fall Indies by the Cape 
of Good Hope in 1497. To this time the greateft part 
of the Fall India goods imported into Europe palled thro* 
the hands of the Venetians ; but as foon as the above-men¬ 
tioned difeovery took place, the carriage by the way of Alex¬ 
andria almoft entirely ceafed. Still, however, the Venetian 
power was ftrong, and in the beginning of the 16th centu¬ 
ry they maintained a war againft almoft the whole power 
of France, Germany, and Italy ; but foon after we find 
them entering into an alliance with fome Italian ftates and 
the king of France againft the emperor. Thefe wars, how. 
ever, produced no confequences of any great moment; and 
in 1573 tranquillity was reftored by the conclufion of a 
peace with the Turks, Nothing of confequence happened 
in the affairs of the Venetian republic till the year 1645, 
when the Turks made a fudden and unexpected defeent on 
the ill.ind of Candia. The fenate of Venice did not dif- 
play their ufual vigilance on this occafion. They had feen 
the immenfe warlike preparations going forward, and yet 
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Tliis news being brought to Venice, excited an univerfal 
indignation againd the Turks; and the fenate refolved to 
defend to the utmod this valuable part of the empire. Ex¬ 
traordinary ways and means of raifing money were fallen 
upon : among others, it was propofed to fell the rank of no¬ 
bility. Four citizens offered 100,000 ducats each for 
this honour ; and, notwithdanding fome oppofition, this 
meafure was at lad carried. Eighty families were admit¬ 
ted into the grand council, and to the honour and privileges 
of the nobility. What an idea does this give of the wealth 
of the inhabitants of Venice ! 

The fiege of Candia, the capital of the ifland of that name, 
is, in fome refpedts, more memorable than that of any town 
which hidory, or even which poetry has recorded. It laded 
24 years. The amazing efforts made by the republic of Ve¬ 
nice adonilhed all Europe ; their courage interefted the gal¬ 
lant fpirits of every nation : volunteers from every country 
came to Candia to exercife their valour, to acquire know¬ 
ledge in the military art, and affid a brave people whom they 
admired. 

During this famous fiege the Venetians gained many im¬ 
portant viflories over the Turkifh fleet. Sometimes they 
were driven from the walls of Candia, and the Turkifh gar- 
rifon of Canea was even befieged by the Venetian fleets. 
Great flaughter was made of the Turkifh armies: but new 
armies were foon found to fupply their place, by a govern¬ 
ment which boafts fuch populous dominions, and which has 
defpotic authority over its fubje&s. 

Mahomet the fourth, impatient at the length of this fiege, 
came to Negropont, that he might have more frequent op¬ 
portunities of hearing from the vizir, who carried on the 
fiege. An officer, fent with difpatches, was direfled by the 
vizir to explain to Mahomet the manner in which he made 
his approaches, and to affine him that he would take all pof- 
fible care to fave the lives of the foldiers. The humane em¬ 
peror anfwered, That he had fent the vizir to take the place, 
and not to fpare the lives of the foldiers ; and he was on the 
point of ordering the head of the officer who brought this 
meffage to be cut off, merely to quicken the vizir in his 
operations, and to fhow him how little he valued the lives 
of men. 

In fpite of the vizir’s beaded parfimony, this war is faid 
to have cod the lives of 200,000 Turks. Candia capitulat¬ 
ed in the year 1668. The conditions on this occafion were 
honourably fulfilled. Morfini, the Venetian general, march¬ 
ed out of the rubbifh of this well-difputed city with the ho¬ 
nours of war.—The expence of fuch a tedious war greatly 
exhauded the refources of-Venice, which could not now re¬ 
pair them fo quickly as formerly, when fhe enjoyed the rich 
monopoly of the Afiatic trade. 

This republic remained in a date of tranquillity, endea¬ 
vouring, by the arts of peace and cultivation of that (hare 
of commerce which fhe dill retained, to fill her empty exche¬ 
quer, till fhe was drawn into a new war, in the year 1683, 
by the infolence of the Ottoman court. The Venetians had 
for fome time endeavoured, by negociation and many concili¬ 
atory reprefentations, to accommodate matters with the 
Turks ; and though the haughty condud of their enemies 
afforded'fmall hopes of fuccefs, yet fuch was their averfion 
to war on the prefent occafion, that they dill balanced, whe¬ 
ther to bear thofe infults or repel them by arms; when they 
were brought to decidon by an event which gave the great- 
ed joy to Venice, and adonilhed ail Europe. This was the 
great viftory gained over the Turkifh army before the walls 
of Vienna by Sobieflri king of Poland. 

In this new war, their late general Morfini again had the 
command of the fleets and armies of the republic, and fuflain- 
td the great reputation he had acquired in Candia. He con¬ 


quered the Morea, which was ceded formally to Venice, Venice. 

with fome other acquifitions, at the peace of Carlowitz, in 

the lad year of the lad century. The More* 

During the war of the fucceffion, the date of Venice ob- eonquered 
ferved a drift neutrality. They confidered that difpute as by the Ve- 
unconnedted with their intereds, taking care, however, to netlan3 * 
keep on foot an army on their frontiers in Italy, of fufficient 
force to make them refpedted by the contending powers. 

But, foon after the peace of Utrecht, the Venetians were 
again attacked by their old enemies the Turks; who, be¬ 
holding the great European powers exhauded by their late 
efforts, and unable to affid the republic, thought this the fa¬ 
vourable moment for recovering the Morea, which had been 
fo lately ravifhed from them, The Turks obtained their 
objeft; and at the peace of Paffarowitz, which terminated 
this unfuccefsful war, the Venetian date yielded up theMo-_, 44 
rea ; the grand feignior, on his part, reftoring to them the 0 r, lige< j to 
fmall iflands of Cerigo and Cerigotto, with fome places which relinquifh 
his troops had taken during the courfe of the war in Dal-itagain. 
matia. Thofe, with the iflands of Corfou, Santa Maura, 

Zante, and Cephalonia, the remains of their dominions in 
the Levant, they have fince fortified at a great expence, as 
their only barriers againd the Turks. ^ 

Since this period no effential alteration has taken place in StateofVe- 
the Venetian government, nor has there been any effential nice fince: 
increafe or diminution in the extent of their dominions. They ffi at t “ n e‘ 
have little to fear at prefent from the Turks, whofe atten¬ 
tion is diffidently occupied by a more formidable enemy than 
the republic and the houfe of Audria united. Befides, if 
the Turks were more difengaged, as they have now dripped 
the republic of Cyprus, Candia, and their poffeffions in 
Greece, what remains in the Levant is hardly worth their 
attention. 

The declenfion of Venice did not, like that of Rome, 
proceed from the increafe of luxury, or the revolt of their 
own armies in the didant colonies, or from civil wars of any 
kind. Venice has dwindled in power and importance from 
caufes which could not be forefeen, or guarded againd by 
human prudence although they had been forefeen. In their 
prefent fituation, there is little probability of their attempt¬ 
ing new conqueds ; happy if they are allowed to remain in 
the quiet poffeffion of what they have. 46 

We have already mentioned the fituation of Venice, the Defcription 
capital of this republic. Its appearance at a didance is very f " e ca B*" 
driking, looking like a great town half floated by a deluge. ta *‘ 
Betwixt the city and the Terra Firma are a great many 
ihallows, on which at low water you may almod every where 
touch the bottom with a pole ; but all poffible care is taken 
to prevent their becoming dry land. On the fouth fide of 
the city are alfo Ihallows ; but on thefe there is a greater 
depth of water. The channels betwixt them are marked 
out by flakes or poles, which on the approach of an enemy 
would certainly be taken away. The city is divided by a 
vad number of canals, on which ply the gondoliers, or wa¬ 
termen, in their black gondolas or boats. The dreets. are 
very clean and neat, but narrow and crooked. There are 
no carriages, not fo much as a chair, to be feen in them. 

Though the city, by its fituation and the great number of 
fteeples towering above the water, ftrikes one with admira¬ 
tion at a didance, yet when he is got into it, it does not 
anfwer his expe&ation ; for excepting the fquare of St Mark 
and a few other places, there is nothing grand or beautiful 
in it, at lead in comparifon of many other cities of Italy. 

Of the canals, that called II Canale Magg'tore, or the “ great 
canal,” is by far the larged and longed, and confequently 
the mod beautiful. Here races are fometimes run for prizes 
in the gondolas. On its banks are alfo feveral dately houfes. 

Over thefe canals are a great number of handfome bridges 

of 
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Venice, of one arch, but without any fence on either fide : they are 
a lf () built of white ftone, with which the ftreets are all paved, 
except the Rialto over the great canal which is all of marble, 
and coft the republic 250,000 ducats, the arch being 90 feet 
wide. The canals in fummer emit a bad fmell, from the 
great quantities of filth continually running into them. The 
fineft gondolas are thofe in which the foreign minifters make 
their public entries, being richly decorated with gilding, 
painting, and fculpture. The number of iflands on which 
the city Hands, according to fome, is 60; according to others, 
72. The circumference is about fix Italian miles; and it 
takes up about two hours to make the circuit of it in a 
gondola. The inhabitants are fuppofed to be about 150,000 
including thofe of the iflands of Murano, La Guideca, and 
thofe who live on board the barges. There are near 200 
fprings of frefh water in the city ; but the water of many of 
them is fo indifferent, that the principal families preferve 
rain-water in cifterns, or are fupplied with water from the 
Brenta. The moll remarkable places in the city are the 
ducal palace, the fquare and church of St Mark, who is the 
tutelar faint of Venice ; the mint, public library, grand arfe- 
nal, feveral of the palaces of the nobles, churches, convents, 
and hofpitals. In thefe laft is a prodigious collection of the 
fineft paintings; Venice, in this refpeCt, even furpaffing Rome 
itfelf. The diverfions of the Venetians are chiefly mafque- 
rading, efpecially during the carnival and other feftivals ; ri- 
dottos, operas, plays, which are generally wretched perform¬ 
ances, and concerts of vocal and inftrumental mufic. Du¬ 
ring their feftivals, debauchery, riot, and licentioufnefs, are 
carried to the greateft height. The courtezans, here, we 
are told, are abfolutely loft to all fenfe of modefty and com¬ 
mon decency. The grand fcene of all the {hows and follies 
of the feftivals, is the fquare of St Mark, in which bulls are 
fometimes baited. In the doge’s palace all the high colleges 
hold their affemblies ; but we are told by feveral travellers, 
which feems very ftrange, that the ftairs are no better than 
a privy. In this palace is a fmall arfenal, furnifhed with 
arms againft any fudden infurre&ion of the people, together 
with a llate-prifon, a great many exquifite paintings, and 
feveral curiolities, among which are fome claujira cajiltatiu 
One fide of it is towards St Mark’s fquare, and the lower 
gallery on that fide, with the hall under the new procuratie 
facing it, are called the Broglio , where the nobility and none 
elfe, at leaft while they are prefent, are allowed to walk. 
The fquare of St Mark is the greateft ornament of the city, 
and hath the form of a parallelogram. In this fquare, be- 
fides the church and palace of St Mark, are two towers, on 
one fide of which is a curious clock ; and the other has ftairs 
fo conftru£led that one may ride up on horfeback. Oppo- 
fite to the ducal palace is the public library of the common¬ 
wealth ; containing a large colle&ion of books and manu. 
fcripts, with fome fine paintings, ftatues, and curiofities. 
Hard by St Mark’s fquare is the zecca, or mint: from zec- 
ca the gold coin called zecchino takes its name. One of the 
fmalleft pieces of money at Venice is called gazetta ; and the 
firft newfpapers publilhed there, on a lingle leaf, having been 
ibid for that a-piece, all kinds of newfpapers were from thence 
ftyled gazettes. The grand arfenal is two and a half Italian 
miles in circuit, and contains vaft quantities of naval and 
other warlike ftores : fome pretend that it could furnifh arms 
for io,oqc horfe and 100,000 foothere are the trophies 
of Scanderbeg and others, with the helmet of Attila, &c. 
The rope walk is 444 common paces in length, and the 
ropes and cables are valued at 2,000,000 of lilver ducats. 
In the foundery none but brafs cannon are call; and 100 
men are generally at work in the forges. The falt-petre 
works here deferve a traveller’s notice: there is a veflel filled 
with wine and water four times a-day, where the workmen, 


though 1000 or more, may drink as much and as ofteh as Vatic?: 
they pleafe. Clofe to the Rialto is the bank. The trade 
of the city at prefent is far fliort of what it was formerly. 

Their chief manufadlures are cloth ; efpecially fcarlet, lilks, 
gold and fiiver fluffs, brocades, velvets, and paper, of which, 
and wine, oil, fruit, fweetmeats, anchovies, and feveral forts, 
of drugs ufed in phyfic and painting, the exports are Hill 
confiderable. Venice has neither walls, gates, nor citadel* 
to defend it; its fituation fupplying the want of all thefe. 

In the treafury of relics is the protocoil, or original manu- 
fcript, as they pretend, of St Mark’s gofpel: it is rarely 
fhown; and the writing, by length of time, is fo defaced, 
that the greateft connoiffeurs in manufcripts cannot deter¬ 
mine whether it was wrote in Greek or Latin. Befides 
what is properly called the city, there is a multitude of 
little iflands lying round, which are covered with buildings, 
and make each of them a kind of feparate town 4 the mod 
confiderable of which is that called Guideca y or the “ Jews 
Quarter,” which is large and populous; with St Erolino, 

St Helena, St Georgio, Chiofa, II Lido de Paleftrina, II 
Lido de Malamocco, and Murano : thefe iflands are a lort 
of fence to the city, breaking the violence of the waves. To 
diftinguilh them from others, the Jews here mull wear a bit 
of red cloth in their hats. The gardens in this city are few 
and inconfiderable. In the ifland of Murano are made thofe 
beautiful looking-glafles, and other glafs-works, for which 
Venice is fo much noted : here the family of Cornaro hath 
a palace, with a gallery of paintings, little fliort of an Ita¬ 
lian mile in length. The falt-works in the ifland of Chiofa are 
of great benefit to the Venetians, and yield a very conlider- 
able revenue. There are feveral other fmall iflands about 
Venice befides thofe we have mentioned; but they are in¬ 
confiderable. 

As to the government ©f this ftate, it was, as above relat- Govern¬ 
ed, at firft veiled in confuls, afterwards in tribunes. About ment. Sec; 
the beginning of the 8th century, a doge or duke was ele<ft- of Venice., 
ed, and velted with unlimited power, but in ij.71, the 
power of the doge was much abridged, and a council of 240 
perfons, compofed of commons as well as nobles, was ap¬ 
pointed. Soon after, under duke Marino Morofini, the 
prefent form of elefting the doge was introduced. In 1296, 
the government became ariftocratical ; the privilege of fit¬ 
ting in the great council being then confined to the nobility, 
in whom alone the fupreme authority at prefent is veiled. 

The number of nobles amounts to about 2000. All thofe 
are members of the fenate ; but, according to their antiqui¬ 
ty, fome are accounted more honourable than others. One 
clafs, and that the lowed, confifts of the pofterity of thofe. 
who, in the neceffitous times of the commonwealth, purcha¬ 
sed th^ir nobility for 100,00.0 ducats. The nobles have the . 
title of Excellency ; and wear, at ltaft when in the city, a 
black furred gown reaching to their heels, with long caps 
and periwigs. Some of them are fo poor, that they are fain 
to beg of the rich. At the head of the government is the 
doge, whofe office was once hereditary and power abfolute;. 
but the former is now eleftive, and the latter very much 
circumfcribed ; indeed he is no more than a gaudy Have,, 
loaded with fetters, which one would think could not be 
much the lighter for being gilt; yet fo much is the human 
heart captivated with external pomp and pageantry, that the 
office,for the moll part,iseagerlyfought after; but (houldone 
otherwife inclined be chofen, he cannot decline it, without 
expofing himfelf to baniffiment and confiscation of his effetfs. 

Though the power of the doge is very fmall,. his ftate and ie- 
tinue are very fplendid ; his title is that cf A,and his 
office for life: he b faid to be .1 king with regard to hi;, robes 
a fenator in the council-houfe, a p: libncr in the city, and a pi I - 
vate man out of it. The year.y revenue of In, office is about 


■iC or.!.: 



YEN [ 638 ] YEN 


^enn-f^ 4000I. ; and though he may be depofed, he cannot refign 
his dignity. All the nobility have a feat in the great coun¬ 
cil, unlei's they are under 25 years of age. In this council 
the fupreme authority and legiilative power is veiled. Next 
to it is the fenate or pregradi, which confifts of about 256 
members, who have the power of making peace or war, and 
foreign alliances ; of appointing ambaffadors ; fixing the 
ftandard of the coins ; impoling duties and taxes ; and all 
offices by fea and land are in their gift. The third council 
confills of the doge and his fix eounfellors, in which all let¬ 
ters and inllruments relating to the Hate are read, ambaffa- 
dors admitted to audience, and other important affairs tranf- 
adted. The other colleges are the council of ten ; which 
decides all criminal cafes without appeal, and to which even 
the doge himfelf is fubjcdt: the procurators of St Mark, 
whole office is very lucrative, and who decide with refpedt 
to wills, guardianlhips, and the making a proper provifion 
for the poor; and the daR~ inquiiition, whofe bufinefs it is 
to provide for the public tranquillity. In the wall of the 
ducal palace are heads of lions and leopard?, with open 
mouths, to receive informations of any plot or treafon againll 
the date. Here is alfo a particular college for the regula¬ 
tion of drefs, but their jurifdidtion does not extend to ftran- 
gers. The method of eledling the doge is no lefs fingular 
48 than complicated, and effectually calculated to prevent all 
Method of kinds of bribery or corruption. All the members of the 
rhoofing g ran (j council who are pad 30 years of age, being affembled 
16 ° se ' in the hall of the palace, as many balls are put into an uru 
as there are members prefent; 30 of thefe balls are gilt, and 
the red white. Each counfellor draws one; and thofe who 
get the gilt balls go into another room, where there is an 
urn containing 30 balls, nine of which are gilt. The 30 
members draw again ; and thofe who by a fecond piece of 
good fortune get the gilt balls are the fird eledlors, and 
have a right to choofe 40, among whom they comprehend 
themfelves. 

Thefe 40, by balloting in the fame manner as in the 
former indances, are reduced to 12 fecond eledlors, who 
choofe 25 ; the fird of the 12 naming three, and the remain¬ 
ing 11 two a-piece. All thofe being affembled in a chamber 
apart, each of them draws a ball from an urn containing 25 
balls, among which are 9 gilt. This reduces them to 9 
third eledlors, each of whom choofes five, making in all 45 ; 
who»^as in the preceding indances, are reduced by ballot to 
T 1 fourth electors, and they have the nomination of 41, 
who are the diredt electors of the doge. Being fliut up by 
themfelves, they begin by choofing three chiefs and two fe- 
cretaries ; each eledtor being then called, throws a little bil¬ 
let into an urn which dands on a table before the chiefs. On 
this billet is infcribed the perl’on’s name whom the elector 
wifhss to be doge. 

The fecretaries then, in the prefence of the chiefs and of 
the whole affembly, open the billets. Among all the 41 
there are generally but a very few different names ; as the 
eleftion for the mod part balances between two or three 
candidates. Their names, whatever is the number, are put 
into another urn, and drawn out one after another. As foon 
as a name is extracted the fecretary reads it, and if the per- 
fon to whom it belongs is prefent, he immediately retires. 
One of the chiefs then demands with a loud voice, whether 
any crime can be laid to this perfon’s charge, or any objec¬ 
tion made to his being raifed to the fovereign dignity ? If 
any objection is made, the accufedis called in and heard in 
his own defence; after which the electors proceed to give 
their decilion, by throwing a ball into one of the two boxes, 
one of which is for the Ayes, the other for the Noes. The 
fecretaries then count the balls ; and if there are 25 in the 
find, the election is finiflied-; if not., another name is read) 


and the fame inquifition made as before, till there are 25 ap- Venice 
pearing balls. H 

The principal Venetian order of knighthood is that of St 
Mark ; the badge of which is a large gold medal dependent 49 
on the bread. The order of Condantine knights .wear a 0r . (Jer °f 
crofs hanging from a gold chain. hood 111 " 

With refpect to religion, that of the Venetians is the Ro- 
man Catholic ; hut they are no bigots. The court of inqui- Religion, 
fition is here under very great redriCtions ; and the pope is 
confidered as little more than a temporal prince, his fupre- 
macy being rejected. 

The Venetians are dill the greated naval power in Italy. Military 
They pretend they could fit out, in cafe of neceffity, 60 men *° rce an< * 
of war, too galleys, and ic galeaffes; though one can hardly r8venue ** 
imagine how they could man half that number. The army 
is faid to confid of between 20,000 and 30,000 men ; the 
greated part of which are Dalmatians and Switzers. The 
commander in chief, dyled Capita.no, is always a foreigner 
of didinClion. General Graeme, a Scotchman, lately enjoyed 
that honourable pod. The ordinary revenues of the date 
are computed at about 1,200,0001. derling; but in time of 
war they can raife them greatly. A confiderable part of the 
revenue arifesfrom the cuftoms, and the duty on fait made 
at Corfu and Chiofa. 

The Venetians are in general tall and well made. They C 2, 
are a lively ingenious people, extravagantly fond of public c ' lara<a,!r ‘ 
amufements, with an uncommon relilh for humour, and yet 
more attached to the real enjoyments of life than to thofe 
which depend on odentation and proceed from vanity. The 
women are of an eafy addrefs, and have no averfion to culr 
tivating an acquaintance with thofe drangers who are prefeot- 
ed to them by their relations, or have been properly recom¬ 
mended. 

VENIRE facias, inlaw, is a judicial writ lying where 
two parties plead and come to iffue, direCled to the fheriff, 
to caufe iz men of the fame neighbourhood to meet and try 
the fame, and to fay the truth upon the iffue taken. 

VENTER, fignifies the belly ; but it is alfo ufed for the 
children by a woman of one marriage : there is in law a fird 
and fecond venter, See. where a man hath children by feve- 
ral wives; and how they fhall take in defeents of lands. 

V enter Infpicienda, is a writ to fearch a woman that faith 
Ihe is with child, and thereby witbholdetb lands fropa the 
next heir ; the trial whereof is by a jury of women. 

V ENTIL ATOR, a machine by which the noxious air of 
any clofe place, as an hofpital, gaol, (hip, chamber, &c. may 
be difeharged and changed for frelh. 

The noxious qualities of bad a'r have been long known ; 
and no one has taken greater pains to fi t the mifehiefs ari- 
fing from foul air in a jud light than Dr Hales ; who has 
alfo propofed an eafy and effectual remedy by the ufe of his 
ventilators ; bis account of which was read to the Royal So¬ 
ciety in May 1741. In the November following M. Trie- 
wald, military architect to the king of Sweden, informed Dr 
Mortimer, fecretary to the Royal Society, that he had in 'he 
preceding fpring invented a machine for the ufe of his ma- 
jedy’s men of war, in order to draw out the bad air from 
under their decks, the lead of which exhauded 36,172 cu¬ 
bic feet cf air in an hour, or at the rate of 21,732 tons in 
24 hours. In 1742 he fent one of them, formed for a 60 
gun fhip to France ; which was approved of by the Royal 
Academy of Sciences at Palis : and the king of France 
ordered all the men of war to be furnifned with the like 
ventilators. 

The ventilators invented by Dr Hales confid of a fqnare p!ate 
box A BCD (fig. 1.) of any fize ; in the middle of one fide DXIlfi 
of this hox a broad partition or midriff is fixed by hinges 
X, and it moves up and down from A to C, by means°of 

an 
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Ventilator. an iron rod ZR, fixed at a proper diftance from the other blows out of it; and therefore the trunk comes through the Ventricle, 
e nd of the midriff, and pacing through a fmall hole in the upper deck, near and behind the foremaft. For the method Veutrilo- 

cover of the box up to R. Two boxes of this kind may be of'freeing mines, (hips, prifons, &c. from noxious air by means . 

employed at once, and the two iron rods may be fixed to a of fire-pipes, fee Pneumatics, n° 371. 
lever FG (fig. 2.) moving on a fixed centre O ; fo that by VENTRICLE, properly denotes any little cavity ; but 
the alternate railing and preffing down of the lever FG, the is more particularly tiled by pbyficians and anatomifts for 
midriffs are alfo alternately railed and deprefled, whereby the ftomach and certain cavities of the heart and brain, 
thefe double bellows are at the fame time both drawing in air, VENTRILOQUISM, an art by which certain perfons 
and pouring it out, through apertures with valves made on can fo modify their voice, as to make it appear to the au- 
the lam: fide with, and placed both above and below, the dience to proceed from any diftance, and in any direction, 
hinges of the midriffs. In order to render the midriffs light, Some faint traces of this art are to be found in the writings 
they are made of four bars lengthwife, and as many acrofs of the ancients : and it is the opinion of M. de la Chapelle, 
them hreadthwife, the vacant fpaces being filled up with thin who in the year 1772 publifhed an ingenious wot k on the 
pannels of fir-board ; and that they may move to and fro fubjeft, that the refponies of many of die oracles were de- 

with the greater cafe, and without touching the fides of the livered by perfons thus qualified to ferve the purpofes of 

boxes, there is an iron regulator fixed upright to the middle prieft-craft and delufion. As the ancient ventriloquifts, 
of the end of the box AC (fig. 1.) from N to L, with a when exercifing their art, Teemed generally to fpeak from 
notch cut into the middle of the end of the midriff at Z ; To their own bellies, the name by which they were defigned 
that the midriffs, in lifing and falling, fuffer no other friflion Was abundantly fignificant ; but it is with no great proprie- 
tban what is made between the regulator and the notch, ty that modern performers are called venlriloquijls, and their 
Moreover, as the midriff ZX moves with its edges only one art ventriloqulftn, fince they appear more frequently to fpeak 
twentieth of an inch from the fides of the box ABCDFE, from the pockets of their neighbours, or from the roof or 
very little air will efcape by the edges ; and, therefore, there diftant corners of the room, than from their own mouths or 
will be no need of leathern fides as in the common bellows, their own bellies. 

The end of the box at AC is made a little circular, that it From Brodeau, a learned critic of the 16th century, we 
may be better adapted between A and C to the rifing and have the following account of the feats of a capital ventrilo- 
falling midriff; and at the other end X of the midriff, a flip quiff and cheat, who was valet de chambre to Francis the 
of leather may be nailed over the joints if needful. The Firff. The fellow, whofe name was Louis Brabant , had 
eight large valves through which the air is to pafs, are fallen defperately in love with a young, handfome, and rich 
placed at the hinge-end of the boxes BK (fig. 2.)as at 1, heirefs; but was rejefled by the parents as an unfuitable 
2, 3, &c. The valve l opens inward to admit the air to match for their daughter, on account of the lownefs of his 
enter, v.hen the midriff is deprefled at the other end by circtimftances. The young lady’s father dying, he made 
means of the lever FG. And at the fame time the valve a vifit to the widow, who was totally ignorant of his fin- 
3 in the lower ventilator is fhut by the comprefled air which gular talent. Suddenly, on his ftrft appearance, in open 
pafles out at the valve 4. But when that midriff is railed, day, in her own houfe, and in the prefence of feveral per- 
the valve 1 (huts, and the air pafles out at the valve 2. fons who were with her, fhe heard herfelf accofted, in a 
And it is the fame with the valves 5, 6, &c. of the other voice perfectly refembling that c flier dead hufband, and 
box ; fo that the midriffs are alternately rifing and falling, which feemed to proceed from above, exclaiming, “ Give 
and two of the ventilators drawing in air, and two blowing my daughter in marriage to Louis Brabant: He is a man 
itout ; the air entering at the valves 1, 3, 6, 8, and palling of great fortune, and of an excellent character. I now en* 
out at the valves 2, 4, 5, 7. Before thefe laft valves there dure the inexpreflible torments of purgatory, for having re- 
is fixed to the ventilators a box QQNM (fig. 3.) as a com- fufed her to him. If you obey this admonition, I {hall 
mon receptacle for all the air which comes out of thefe valves; foon be delivered from this place of torment; You will at 
which air pafles off by the trunk P, through the wall of a the lame time provide a worthy hulband for your daughter* 
building. and procure everlafting repofe to the foul of your poor huf- 

For a farther account of this machine we refer to the au- band.” 
thor himfelf, who gives a full detail of it and of its manner The widow could not for a moment refift this dread fum- 
of working. See Defcription of Ventilators by Stephen mons, which had not the moll diftant appearance of pro- 
H.iles, D. D. Lon.i. 1743, 8vo. ceeding from Louis Brabant ; whofe countenance exhibited 

The ventilators in large {’nips, fince the order for ventila- no vifible change, and whofe lips were clofe and motionlefs, 
ting the fleet iflued by the lords of the admiralty in 1756, during the delivery of it. Accordingly, fhe confented im- 
are fixed in the gunner’s fore ftore-room, and generally a- mediately to receive him for her fon-in-law. Louis’s finan- 
head of the fail-room. The foul air is carried up through ces, however, were in a very low fituation ; and the forma- 
the decks and fore-caftle near the fore-maft, fometimes afore lities attending the marriage contrafl rendered it neceflary 
it, and fometimes abaft it, but more frequently cn its ftar- for him to exhibit fome {how of riches, and not to give the 
board fide ; the lever, by which the ventilators are worked, ghoft the lie direft. Lie accordingly went to wot k upon a 
is under the fore-caftle in two deck fhips, and between the firefti fubjecl, one Cornu, an old and rich banker at Lyons j 
upper and middle decks in three-deckers; fometimes the le- who had accumulated immenfe wealth by ufury and extor¬ 
ter is hung athwart {hips ; in fome {hips afoTe and aft, and tion, and was known to be haunted by remorfe of con- 
in others oblique. The iron red, which communicates the fcience on account of the manner in which he Lad acqui- 
motion from the lever, pafles through the partners of the red it. 

fore-maft, and is connected with another lever, fufpended at Having contrafled an intimate acquaintance with this- 
or near the middle; in fome fiiips over the ventilators, in man, he, one day while they were fitting together in the 
* others tinder them, when it is found neceflary to fix them tifurer’s little back parlour, artfully turned the converfation 

up to the deck. The beft method to face room is to place on religious fubje< 5 ts, on demons and fpeftres, the pains of 
the ventilators over one another with their circular ends to- purgatory, and the torments of hell. During an interval 
gether ; the air-trunk fhould be fo high above deck, that the of filence between them, a voice was heard, which to the 
men on deck may not be incommoded by the foul air which aftc-jiihed banker feemed to be that of his deceaLd father. 


com- 
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VcHtrUo- complaining, as in the former cafe, of his dreadful fituation 
» n purgatory, and calling upon him to deliver him inftantly 
from thence, by putting into the hands of Louis Brabant, 
then with him, a large fum for the redemption of Chriftians 
then in flavery with the Turks; threatening him at the 
lame time with eternal damnation if he did not take this 
method to expiate bkewife his own fins. The reader will 
naturally fuppofe that Louis Brabant affefled a due degree 
of aftoniftiment on the occafion ; and further promoted the 
deception, by acknowledging his having devoted himfelf to 
the profecution of the charitable defign imputed to him by 
the ghoft. Art old ufurer is naturally fuipicious. Ac¬ 
cordingly the wary banker made a fecond appointment 
■with the ghoft’s delegate for the next day ; and, to render 
any defign of impofing upon him utterly abortive, took him 
into the open fields, where not a houfe, or a tree, or even 
a bulb, or a bit, were in fight, capable of fcreening any fup- 
pofed confederate. This extraordinary caution excited the 
ventriloquift to exert all the powers of his art. Wherever 
the banker conducted him, at every ftep his ears were fa- 
luted on all iides with the complaints and groans not only 
of his father, but of all his deceafed relations, imploring 
him for the love of God, and in the name of every faint in 
the kalendar, to have mercy on his own foul and theirs, by 
effectually feconding with his purfe the intentions of his wor¬ 
thy companion. Cornu could no longer refill; the voice of 
heaven, and accordingly carried his gueft home with him, and 
paid him down 10,000 crowns j with which the honeft ven¬ 
triloquift returned to Paris, and married his miftrefs,—The 
eataftrophe was fatal. The fecret was afterwards blown, 
and reached the ufurer’s ears, who was fo much affeCted by 
the lofs of his money, and the mortifying railleries of his 
neighbours, that he took to his bed and died. 

This trick of Louis Brabant is even exceeded by an in¬ 
nocent piece of waggery played off not 40 years ago by 
another French ventriloquift on a whole community. We 
have the llory from M. de la Chapelle, who informs us, that 
M. St Gile the ventriloquift and his intimate friend, return¬ 
ing home from a place whither his bufinefs had carried him, 
fought for fhelter from an approaching thunder ftorm in a 
neighbouring convent. Finding the whole community in 
mourning, he inquired the caufe and was told that one of 
their body had died lately, who was the ornament and de¬ 
light of the whole fociety. To pafs away the time, he 
walked into the church, attended by fome of the religious, 
■who fhowed him the tomb of their deceafed brother, and 
fpoke feelingly of the fcanty honours they had bellowed on 
his memory. Suddenly a voice was heard, apparently pro¬ 
ceeding from the roof of the quire, lamenting the fituation 
of the defunCt in purgatory, and reproaching the brother¬ 
hood with their lukewarmnefs and want of zeal on his ac¬ 
count. The friars, as foon as their aftoniihment gave them 
power to fpeak, confulted together, and agreed to acquaint 
the reft of the community with this fingular event, fo inte- 
refting to the whole fociety. M. St Gile, who wilhed to 
carry on the joke ftill farther, diffuaded them from taking 
this ftep ; telling them that they would be treated by their 
abfent brethren as a fet of fools and vifionaries. He recom¬ 
mended to them, however, the immediately calling of the 
whole community into the church, where the ghoft of their 
departed brother might probably reiterate his complaints. 
Accordingly all the friars, novices, lay-brothers, and even 
the domeftics of the convent, were immediately fummoned 
and collected together. In a fhort time the voice from the 
roof renewed its lamentation and reproaches, and the whole 
convent fell on their faces, and vowed a folemn reparation. 
As a fir ft ftep, they chanted a De profundis in a full choir ; 
during the intervals of which the ghoft; occafionally expref- 


fed the comfort he received from their pious exercifes and Ventrila. 
ejaculations on his behalf. When all was over, the prior quifm. 
entered into a ferious convention with M. St Gile; and 
on the ftrength of what had juft pafled, fagacioully in¬ 
veighed againft the abfurd incredulity of our modern fcep- 
tics and pretended philofophers on the article of gliofts or 
apparitions. M> St Gile thought it now high time to dif- 
abufe the good fathers. This purpofe, however, he found 
it extremely difficult to effeCt, till he had prevailed upon 
them to return with him into the church, and there be wit- 
neffes of the manner in which he had conduced this ludi¬ 
crous deception. 

A ventriloquift, who performed feats fomewhat fimilar to 
thefe, made his appearance in Edinburgh, and many of the 
other towns of Scotland, a few months before the writing 
of this article. He imitated fuccefsfully the voice of a 
fqueaking child, and made it appear to proceed from what¬ 
ever place he chofe; from the pockets of the company, 
from a wooden doll, with which he held many fpirited con¬ 
versations ; from beneath a hat or a wineglafs, and out of 
any perfon’s foot or hand. When the voice Teemed to 
come from beneath a glafs or hat, it was dull and on a low 
key, as founds confined always are ; and what evinced his 
dexterity was, that when the glafs was raifed from the table 
during the time of his fpeaking, the words or fyllables uti 
tered afterwards were on a higher- key, in confequence, one 
would have thought, of the air being readmitted to the 
fpeaker. This part of the experiment failed, however, when 
the management of the glafs was at a diftance committed to 
any of the company ; but as the room was not well illumi¬ 
nated, we are inclined to attribute this failure to the ventri- 
loquift’s not being able to perceive at what precife inftant 
of time the glafs was removed from the table. The fame 
artift imitated the tones of afcolding old woman, difturbed 
at unfeafonable hours by a perfon demanding admiffion into 
her houfe ; but this exhibition did not to us appear mafter- 
ly. The tones of the old,,woman and the child were not 
accurately difcriminated : the child was a young fcold, and 
the fcold fpoke like an angry child. We have heard that, 
when in Edinburgh, the fame practitioner aftonifhed a num¬ 
ber of perfons in' the Fifhmarket, by making a fifh appear 
to fpeak, and give the lie to its vender, who affirmed that 
it was frefh, and caught in the.morning ; and whether this 
fa£l was really performed or not, we cannot doubt, from 
what we faw and heard him do, but that he was fully equal 
to its performance. 

Our ventriloquift was an illiterate man ; and though 
fufficiently communicative, could not make intelligible to 
us the manner in which he produced thefe acouftic decep¬ 
tions. Indeed if he had, we fliould hardly have defcribed 
the practical rules of the art to the public ; for though it 
is proper to make the exiftence of fuch an art univerfally 
known, it will readily occur to every reflecting mind, that 
the attainment of it fliould not be rendered eafy to thofe 
who, like Louis Brabant, might make it fubfervient to the 
purpofes of knavery and deception. The fpeculative prin¬ 
ciples on which it is founded muft be obvious to every 
man who has ftudied the philofophy of the human mind, and 
has ever witnefled the feats of mimickry. 

It has been ffiown elfewhere (fee Metaphysics, n° 47, 

48.), that, previous to experience, we could not refer found 
to any external caufe ; that it does not therefore give im¬ 
mediate indication of the place or diftance of the fonorous 
body ; and that it is only by the affociation of place with 
found that the latter becomes an indication of the former. 

This being admitted, nothing feems requifite to fit a man 
for becoming an expert ventriloquift but a delicate ear, flex¬ 
ibility of the organs of fpeech, and long practice of thofe 

* rules 
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Ventrilo- ru les which repeated trials would enable him to difeover. A 
Venus' ^ e h c ate ear perceives every difference which change of place 
produces in the fame found ; and if a perion poffeffed of 
fuch an ear have fufficient command over his organs of 
fpeecb, to produce by them a found in all refpetts fimilar to 
another proceeding from any diftant objeft, it is evident 
that to the audience the found which he utters mult appear 
to proceed from that objeft. If this be the true theory of 
ventriloquifm, it does not feem to be poffible for the molt 
expert ventriloquift to fpeak in his ufual tones of converfa- 
tion, and at the fame time make the voice appear to come 
from a diftance ; for thefe tones mull; be fuppofed familiar 
to his audience, and to be in their minds affoeiated with the 
ideas of his figure, place, and diftance. Hence the ventri¬ 
loquift whom we law appeared to fpeak from various places 
only in the tones of the fqueaking child, while Louis Bra¬ 
bant and M. St Gille, in their great feats, imitated the 
voices of ghofts, to which no man could be familiar, and 
where terror would greatly contribute to the deception. 
There can, however, be no doubt, but that if, by a pecu¬ 
liar modification of the organs of fpeech, a found of any 
kind can be produced, which in faintnefs, tone, body, and 
in fhort every other ienfible quality, perfeflly refembles a 
found delivered from the roof of an oppofite houl'e; the ear 
will naturally, without examination, refer it to that fitua- 
tton and diftance, the found which the perfon hears being 
only a fign, which he has from his infancy been conftantly 
accuftomed, by experience, to affociate with the idea of a 
perfon fpeaking from a houfe-top. It is evident too, that 
when there is no particular ground of fufpicion, any l'mall 
difparity between the two founds will not be perceptible. 
But if our theory be juft, that experience or habit which 
mifleads a perfon who has feldom heard the ventriloquift, 
and is a ftranger to his powers, at length lets another per¬ 
fon right who is acquainted with them, and has been a fre¬ 
quent witnefs of their effects. This was a&ually the cafe 
of M. de la Chapelle, with whom the illulion at length 
ceafed, in confequence of repeated vilits to M. St Gille: fo 
that while others, ignorant of his talent, and pofleffed only 
of their old or habitual experience with regard to articulate 
founds, confidered his voice as coming irom the top of a 
tree, or from a deep cellar under ground; our author, well 
acquainted with the powers of the ventriloquift, and having 
acquired a new kind of experience, at once referred it direct¬ 
ly to the mouth of the fpeaker. 

VENUS, in Pagan worlhip, the goddefs of love and 
beauty. Cicero mentions two other deities of this name. 
Venus, ftyled Urania and Celejlis ; and the Vmus Pande- 
mos or Popularise the wife ol Vulcan, and the goddels of 
wanton and effeminate love. To the firft the Pagans aferi- 
bed no attributes but fuch as were agreeable to the ftrifteft 
chaftity and virtue ; and of this deity they admitted no cor¬ 
poreal refemblance, Ihe being only reprefented by the form 
of a globe, ending conically. Her facrificcs were termed 
nephalia, on account of their fobriety. To her honey and 
wine were offered, and no animal except the heifer ; and on 
her altars the wood of figs, vines, or mulberries, were not 
luffered to be burnt. The Romans dedicated a temple to 
this goddefs, to whom they gave the name of Fsrticordia ; 
becaufe fhe turned the hearts of lewd women, and infpired 
modefty and virtue. 

But the mod famous of thefe goddeffes is the wife of 
Vulcan ; who is reprefented as fpringing from the froth rai¬ 
led by the genitals of Saturn, when cut off by Jupiter and 
thrown into the lea. As foon as (he was formed, fiie was 
laid in a beautiful lhell embelliftied with pearl, and wafted 
by gentle zephyrs to the file of Cytherea, whence fhe failed 
to Cypi us. At her landing, flowers role beneath her feet; 
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flie was received by the Hours, who braided her hair with Venu* 
golden fillets; and then wafted her to heaven, where her r N 
charms appeared fo attra&ive, that mod of the gods defir- 
ed her in marriage; but Vulcan, by the advice of Jupiter, 
gained poffeflion by putting poppies into her neftar. As 
Venus was the goddefs of love and pleafure, the poets have 
been lavilh in the defeription of her beauties ; and the pain¬ 
ters and ftatuaries have endeavoured to give her the moft 
lovely form. Sometimes fhe is reprefented clothed in purple, 
glittering with gems, her head crowned with rofes, and 
drawn in an ivory car by fwans, doves, or fparrows ; at 
others fhe Hands attended by the Graces; but in all pofi- 
tions, her fon Cupid is her infeparable companion. She . 
was honoured as the mother of Hymeneus, Cupid, JEneas, 
and the Graces, and was paffionately fond of Adonis and 
Anchifes. 

This goddefs was principally worfhiped at Paphos and 
Cyprus ; and the facrifices offered to her were white goats 
and fwine, with libations of wine, milk, and honey. Her 
vidims were crowned with flowers, or wreaths of myrtle. 

Venus, in aftronomy. See AsTnouOMY-Jndex, and Pneu¬ 
matics, n° 237. 

Fsnos’s Fly trap. See Dionxa Mu/cipula. 

Venus, in zoology, a genus of infeds belonging to the 
order of vermes teftaceae. This animal is a tethys: the fhell 
is bivalve ; the hinge with three teeth near each other, one 
placed longitudinally and bent inwards. There are a great 
many fpecies; of which the moft remarkable is the merena - 
r'ta, or commercial, with a ftrong, thick, weighty fhell, co¬ 
vered with a brown epidermis; pure white within ; flightly 
ftriated tranfverfely. Circumference above 11 inches.— 

Thefe are called in North America clams ; they differ from 
other fpecies only in having a purple tinge within. Wam¬ 
pum, or Indian money, is made of them. 

VEPRECULJE, diminutive from vepres, “ a briar or 
bramble ; the name of the 31ft order in Linnaeus’s Frag¬ 
ments of a Natural Method. See Botany, Sed. 6. 

VERA-Cruz, a fea-port town of North America, ill 
New Spain, with a very fecure and commodious harbour, 
defended by a fort. Here the Flotilla annually arrives 
from Spain to receive the produce of the gold and filver 
mines of Mexico ; and at the fame time a fair is held here 
for all manner of rich merchandife brought from China and 
the Eaft Indies by way of the South Sea, and for the mer¬ 
chandife of Europe by the way of the Atlantic Ocean. 

This town is not two miles in circumference ; and about it 
there is a wall of no great ftrength on the land-fide. The 
air is unwholefome; and there are very few Spaniards here 
unlefs when the Flotilla arrives, and then it is crowded with 
people from all parts of Spanilh America. It is 200 miles 
fouth-eaft of Mexico. W. Long. 37. 25. N. Lat. 19.12. 

VERAGUA, a province of New Spain, bounded on 
the eaft of that of Cofta Rica, on the weft by Panama, on 
the north by Darien and the Gulf of Mexico, and on the 
fouth by the South Sea. It is about 125 miles in length 
from eaft to weft, and 60 in breadth from north to fouth. 

It is a mountainous barren country ; but has plenty of gold 
and filver. Conception is the capital town. 

VERATRUM, in botany : A genus of plants of the 
clafs of polygamia , and order of monxeia; and in the natural fy- 
ftem arranged under the 10th order, Coronaria. There is 
no calyx ; the corolla has fix petals ; there are fix ftamina : 
the hermaphrodite flowers have three piftils and three cap. 
fules. There are three fpecies, none of which are natives 
of Britain. 

The moft important is the album, or hellebore, the root 
of which is perennial, about an inch thick, externally brown, 
internally white, and befet with many ftrong fibres; the 
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Veratrum 

I 

Verbafcum. 
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ftalk is thick, ftrong, round, upright, hairy, and ufually rifes 
four feet in height t the leaves are numerous, very large, 
oval, entire, ribbed, plaited, without footftalks, of a yellow- 
ifh green colour, and furround the item at its bafe : the 
flowers are of a greenifh colour, and appear from June to 
Auguft in very long, branched, terminal fpikes. 

It appears from various inftances, that every part of the 
plant is extremely acrid and poifonous, as its leaves and 
even feeds prove deleterious to different animals. 

The ancients, though fufflciently acquainted with the vi- 
rulency of their white hellebore, were not deterred from 
employing it internally in feveral difeafes, efpecially thofe 
of a chronic and obftinate kind, as mania, melancholia, by¬ 
drops, elephantiafis, epilepfia, vitiligo, lepra, rabies canina, 
&c. They confldered it the fafer when it excited vomiting, 
and Hippocrates wifhed this to be its firft effedt. To thofe 
of weak conftitutions, as women, children, old men, and 
thofe labouring under pulmonary complaints, its exhibition 
was deemed unfafe ; and even when given to the rohuft, it 
was thought neceffary to, moderate its violence by different 
combinations and preparations; for it was frequently obferv- 
ed to effect a cute, not only by its immediate adlioa upon 
the primas vise, but when no fenfible evacuation was pro¬ 
moted hy its ufe. 

Greding employed it in a great number of cafes of the 
maniacal and melancholic kind ; the majority of thefe, as 
might be expected, derived no permanent benefit; feveral, 
however, were relieved, and five completely cured by this 
medicine. It was the bark of the root, collected in the 
fpring, which he gave in powder, beginning with one grain : 
this dofe was gradually increafed according to its effects. 
With fome patients one or two grains excited naufea and 
vomiting, but generally eight grains were required to pro¬ 
duce this effedt, though in a few inftances a fcruple and 
even more was given. 

• Veratrum has likewife been found ufeful in epilepfy, and 
other csnvulfive complaints ; but the difeafes in which its 
efficacy faerrn lead equivocal, are thofe of the fkin ; as fca- 
bies and different prurient eruptions, herpes, morbus pedi- 
culofus, lepra, fcrophula. See. and in many of thefe it 
has been fuccefsfully employed both internally and exter¬ 
nally. 

As a powerful ftimulant, and irritating medicine, its ufo 
has been referted to only in defperate cafes, and then it is 
firft to be tried in very fmall dofes in a diluted ftate, and to 
be gradually increafed according to the effedts. 

VERB, in grammar. See Grammar, Chap. IV. 

VERBASCUM, in botany: A genus of plants of the 
clafs of penlanclria, and order of monogynia ; and in the na¬ 
tural fyttem arranged under the 28th order, Lurid#. The 
corolla is rotated, and rather unequal: the capfule is mo-. 
nolocular and bivalved. There are 12 fpecies, five of which 
are natives of Britain ; 1, The thapfus, or great mullein, 
which has a ftem fingle, fimple, eredf, covered with leaves, 
about fix feet high. Leaves large, broad, white, woolly 
on both fides, feffile, decurrent. Flowers terminal, in 9. 
long fpike, feffile, yellow. 

Catarrhal coughs and diarrhoeas are the complaints for 
which it has been internally preferihed. £>r Home 
tried it in both, but it was only in the latter difeafe that 
this plant fucceeded. He relates four cafes in which a 
decodtion of verbafcum. was given; and from which he con¬ 
cludes, that it “ is ufeful in diminiftiing or flopping diar- 
rhosas of an old (landing, and oftetv in eafing- the pains of 
the inteftines, Thefe acquire a great degree of irritability ; 
and the ordinary irritating caufes, aliment, bile, diftenfion 
from air, keep up a quicker periftaltic motion,. This is 


obviated by the emollient and perhaps gentle aftringen't qua¬ 
lities of this plant.” 

2. The nigrum, or black mullein, having a ftem befet 
with hairs that are beautifully branched ; the bloffoms yel¬ 
low, with purple tips. It is a beautiful plant, and the flow¬ 
ers are grateful to bees. Swine eat it; fheep are not fond 
of it; cows, horfes, and goats, refufe it. The other Britifli 
fpecies are the lychnitis, nigrum, blattafi, and virgatum. 

VERBENA, in botany : A genus of plants of the clafs 
of diandria, and order of monogynia ; and in the natural fyf- 
tem arranged under the 40th order, Perfonatx. There are 
17 fpecies, only one of which is a native of Britain; the of¬ 
ficinalis, or common vervain, which grows on the road-fides 
near towns and villages. The leaves have many jagged 
clefts, the bloffoms are pale blue. It manifefts a flight de¬ 
gree of aftringency, and was formerly much in vogue as a 
deobftruent; but is now difregarded. Mr Millar fays that 
it is never found above a quarter of a mile from a houfe ; 
whence the common people in England call it Simpler’s joy, 
becaufe, wherever it is found, it is a certain fign of a houfe 
being near. Sheep eat it; cows, horfes, and goats, refufe it. 

VERD (Cape), a promontory on the weft coaft of A- 
frica, 40 miles north-weft of the mouth of the river Gam¬ 
bia. W. Long. 17. 3.8. N. Lat. 14. 45. 

The i{lands of Cape de Verd are feated in the Atlantic 
Ocean, about 400 miles weft of the Cape. They are be¬ 
tween the 13th and 19th degree of latitude ; and the prin¬ 
cipal are 10 in number, lying in a femicircle,. Their names 
are, St Anthony, St Vincent, St Lucia, St Nicholas, the IJla 
of Sal, Bona Vifia, Mayo, St Jago, Fuego, and Brama. 

VERDICT (Fere di&um), is the anfwer of the jury gi¬ 
ven to the court concerning the matter of fadl, in any cafe 
civil or criminal, committed by the court to their trial and 
examination. See Law, N° clxxxvi. 51. and Trial. 

VERDIGRISE, the acetite of copper, much ufed by 
painters as a green colour. It is chiefly manufactured at 
Montpelier ; the vines of Languedoc being very convenient 
for this purpofe. See Chemistry, n° 87?. 

The following procefs for making verdigrife is defcribed 
by Mr Monet of the Royal Society of Montpelier, and is 
publifhed among the memoirs of the academy for the years 
1.750 and 1753. 

Vine-ftalks well dried in the fun are fteeped during eight 
days in ftrong wine, and afterwards drained. They are then 
put into earthen pots, and upon them wine is poured. The- 
pots are carefully covered. The wine undergoes the ace¬ 
tous fermentation, which in fummer is finifhed in feven or 
eight days; but requires a longer time in winter, although 
this operation is always performed in cellars. When the- 
fermentation is fofficiently advanced!, which may be known 
by obferving the inner furface of the lids of the pots, which- 
during the progrefs of the fermentation is continually wet¬ 
ted by the mouiure of the rifing vapours, the ftalks are then 
to be taken out of the pots. Thefe -ftalks are b.y this me¬ 
thod impregnated with all the acid of the wine, and the re¬ 
maining liquor is but a very weak vinegar. The ftalks. are 
to be drained during fome time in bafkets, and layers of 
them are to be put into earthen pots with plates of Swedilh, 
copper, fo di-fpofed that each plate (hall reft upon and be 
covered with layers of ftalks. The pots are to be covered 
with lids; and the copper is thus left expofed to the adioa 
of the vinegar, during three or four days, or more, in which 
time the plates become covered with verdigrife. The plates 
are then to be taken out of the pots, and left in the cellar 
three or four days ; at the end of which time they are to be 
jnoiftened with water, or with the weak vinegar above men¬ 
tioned! and left to dry. When this, moiftening and drying. 


Verbena 
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Verditsr, 0 f t jj e pi a t es has been thrice repeated, the verdigrife will he 
found to have confiderably increafed in quantity; anditmay 
then be feraped off for faie. 

A folution or erofion of copper, and confequently ofver- 
digrife, may be prepared by employing ordinary vinegar in- 
head of wine, as is directed in the above procefs. But it 
would not have the unftuofity of ordinary verdigrife, which 
quality is neceffary in painting. Good verdigrife mtift be 
prepared by means of a vinous acid, o-r folvent half acid and 
half fpirituous. Accordingly, the fuccefs of the operation 
depends chiefly on the degree of fermentation to which the 
wine employed has been carried : for this fermentation mull 
not have been fo far advanced that no fenfibly vinous or fpi¬ 
rituous parts remained in the liquor. 

Verdigrife is employed externally for deterging foul ul¬ 
cers, and as an efcharotic. It is rarely or never given in¬ 
ternally. Some recommend it indeed in the dofe of a grain 
or two as an emetic, which operates almoft as foon as re¬ 
ceived into the ftofiiach, and which may therefore be of ufe 
where poifonous fubftances have been taken, to procure 
their immediate rejection. It appears, however, highly im¬ 
prudent to have recouTfe on fetch odcafions to a remedy in 
itfelf fo dangerous and fo virulent; and more efpecia'ly as 
a fpeedy evacuation may generally be obtained by means 
of fubdances which are not Only irinocent, but at the fame 
time weaken the force of the poifon by diluting and ob- 
tunding it, as warm water, milk, oils. It is accordingly 
excluded from the prefent pharmacopatise. 

VERDITER, or Verdater, a preparation of copper, 
fometimes ufed by the painters, &c. for a blue ; but more 
ufually mixed with a yellow for a green colour. See Che¬ 
mistry, n a 758, and Colour- Making, n° 28. 

VERE (Sir Francis), a renowned Englifli general, was 
the fecond fon of Geffrey de Vere, a branch of the ancient 
family of that name, earls of Oxford, and was born in the 
year 1554. Concerning his education we are uninformed. 
About the age of 31 he embarked with the troops fent by 
Queen Elizabeth, under the command of the earl of Lei- 
celter, to the affidance of the Hates of Holland; in which 
fervice his courage and military genius became immediately 
confpicuous: but his gallant behaviour in the defence of 
Bergen-op-Zoom, in the year 1588, when befieged by the 
prince of Parma, edablilhed his reputation. After the fiege 
was raifed, he received the honour of knighthood from lord 
Willoughby, who fucceeded the earl of Leicefter in the 
command. He continued in the fervice of the dates till 
about the year 1795 ; during which time, namely, in 1593, 
he was elefted member of parliament for Leominfter in 
Herefordflrire. The famous expedition againd Cadiz be¬ 
ing refolved upon. Sir Francis Vere was called home, and 
appointed to a principal command under the earl of Effex. 
The fuccels of this enterprife is univerfally known. In 1597 
we find him again in Holland, prefent at the battle of Turn- 
hout, of which he has given a particular defeription in his 
Commentaries. In the fame year he embarked, with the 
catI of Effex, in the expedition to the Azores ; and at his 
■return was appointed governor of the Briel in Holland, 
with the command of the Englifh troops in the fervice of 
the dates. In 1600 he was one of the three generals at 
the battle of Newport, and had the honour of having the 
viftory univerfally aferibed to his conduit and refolution. 
The dates of Holland, then at war with Spain, marched 
their army with an intention to befiege Newport in Flan¬ 
ders. The commanders were, count Erned of Naffau, 
count Somes, and Sir Francis Vere. The Spaniards march¬ 
ed to intercept them, and this battle enfued. Sir Francis 
was fhot fird through the leg, and then through the fame 
thigh; notwiihftanding which, he rallied the flying army, 


and led them on to viftory. The Spaniards loft 120 en- Verge, 
figns, and moft of their foot were flain. Queen Elizabeth ii 
on this occafion declared him the -worthiefi captain of her 
time . (See Letters of the Sidney Family, vcl. ii. p. 104.) 

But the lad and mod glorious achievement of his life was 
his gallant defence of Odend, with about 1600 men, againd 
an army of 12,000, from July 1601 until March 1602, 
when he refigned the government, and returned to Holland. 

An account Of this memorable fiege, which laded above 
three years, to the dedruftion of the bed troops of Hol¬ 
land, Spain, France, England, Scotland, and Italy, the 
reader may fee in Vest’s Commentaries , with the Continua¬ 
tion at the end. Queen Elizabeth died in the year 1603 : 
the peaceful James fucceeded to the throne 5 and Sir Francis 
Vere, with all the heroes of his time, fheathed his fword. 

He died in 1608, in the 54th year of bisage ; and was bu¬ 
ried in St John’s Chapel in Wedminder abbey, where a 
fplendid monument was erefted to his memory. He mar¬ 
ried the daughter of-Dent, a citizen of London, 

by whom he had three fons and two daughters, none of 
whom forvived him. He will ever be remembered by po- 
derity as one of the greateft heroes of our ixioft heroic age, 

—The work above mentioned is btitled, “ The Commen¬ 
taries of Sir Francis Vere, being diverfe pieces of fervice 
wherein he had command ; written by himfelf by way of 
commentary.” Cambridge, 1657, folio. It is elegantly 
printed, and adorned with prints of Sir Francis, Sir Ho¬ 
race Vere, Sir John Ogle, maps, and plans of battles, &c, 

VERGE ( Virgata ), in law, fignifies the compafs of the 
king’s court, which bounds the jurifdiftion of the lord dew¬ 
ard of die boufehold; and which is thought to have been 
12 miles round. 

The term -verge is alfo ufed for a dick or rod, whereby 
one is admitted tenant to a copyhold edate, by holding 
it in his hand, and fwearing fealty to the lord of the manor. 

VERGERS, certain officers of the courts of king’s bench 
and common pleas, whofe bufinefs it is to carry white 
wands before the judges. There are alfo vergers of cathe¬ 
drals, who carry a rod tipped with filver before the biftiop, 
dean, &c. 

VERGIL (Polydore). See Virqil. 

VERJUICE, a liquor obtained from grapes or apples, 
unfit for wine or cyder ; or from fweet ones, whild yet acid 
and unripe. Its chief ufe is in fauces, ragouts, &c. though 
it is alfo an ingredient in fome medicinal compofitions, and 
is ufed by the wax-chandlers to purify their wax. 

VERMES, the fixth clafs of animals in the Linnteanfy- 
dem, comprehending five orders. See Natural History, 
and Zoology. 

VERMICELLI, or Vermtchelly, a compofition of 
flour, cheefe, yolks of eggs, fugar, and faffron, reduced to 
apade, and formed into long flender pieces like worms, by 
forcing it with a pidon through a number of little holes. 

It was fird brought from Italy, where it is in great vogue : 
it is chiefly ufed in foups and pottages, to provoke venery, 

&c. 

VERMICULAR, an epithet given to any tiling that 
bears a relation or refemblance to worms. 

VERMIFORMIS, in anatomy, a term applied to vari¬ 
ous parts in the human body, bearing fome refemblance to 
worms. 

VERMILION, a very bright and beautiful red colour, 
compofed of quickfilver and fulphur, in great efleem among 
the ancients under the name of minium ; but what goes by 
the name of minium amongd us, is a preparation of lead, 
known alfo by the riame of red-lectd. See Chemistry, n® 

1 404 - 

VERMIN, accUeftive name, including all kinds of little 
4 M 2 animals 
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Vernacular animals and infe&s, which are hurtful or troublefome to 
mankind, beafts, or fruits, &c. as worms, lice, fleas, cater¬ 
pillars, ants, flies, &c. 

VERNACULAR, award applied to fomething that is 
peculiar to any one country. 

VERNAL, fomething belonging to the fpring-feafon. 
VERNIER Scale, a fcale excellently adapted for the 
graduation of mathematical inftruments, thus called from 
• its inventor Peter Vernier, a perfon of diftindtion in the 
Franche C®mte. See Nonius. 

Vernier’s method is derived from the following prin¬ 
ciple. If two equal right lines, or circular arcs, A, B, are 
fo divided, that the number of equal divifions in B is one 
. lefs than the number of equal divifions of A, then will the 
excefs of one divifion of B above one divifion of A be 
compounded of the ratios of one of A to A, and of one 
of B to B. 

For let A contain 11 parts, then one of A to A is as 1 
to 11, or —• Let B contain 10 parts, then one of B to 
1 __ r 1 _ II — 10 

B is as 1 to 10, or 


10 


T I _ 

Now —— — — 
10 ii 


10 X it 


1 1 

10 X 11 


n 


n - J- 1 


And- 

n 


n + 1 — n 


1 

-x: 


degree, or 30', which is the leaf! part of a degree that infl.ru 
ment can fhow. 

60 


Vernier 


Veronica, 


If n — —, and m = jg > then — X 
nute, or 20' 


3 6 5 X 


—r of a mi- 
36 


The following table, taken as examples in the inftru¬ 
ments commonly made from 3 inches to 8 feet radius, 
{hows the divifions of the limb to neareft tenths of inches, 
fo as to be an aliquot of 6o’s, and what parts of a degree 
may be eftimated by the vernier, it being divided into fuch 
equal parts, and containing fuch degrees as their columns 
(how. 


10 X 11 

Or if B contains n parts, and A contains n 4 1 parts; 
then - is one part of B, and —3 7- 7 is one part of A. 


»+i — n X n -J- 1 n *' n + 1 
The moft commodious divifions, and their aliquot parts, 
into which the degrees on the circular limb of an inftrument 
may be fuppofed to be divided, depend on the radius of that 
inftrument. 

Let R be the radius of a circle in inches; and a degree 

to be divided into n parts, each being L th part of an inch. 

P\ 

' Now the circumference of a circle, in parts of its diame¬ 
ter 2 R inches, is 3,1415926 X 2 R inches. 

Then 360° : 3,1415926 X 2 R ;; i 0 ; -? . ’ . 1 - ^ 1 ^ 9 . 2 — x 2 R 

inches. 

Or, 0,01745329 X Ris the length of one degree in 
inches. 

Or, 0,01745329 X R X / is the length of 1 0 , in /th 
parts of an inch. 

But as every degree contains n times fuch parts, there¬ 
fore n = 0,01745329 X R X p- 

The moft commodious perceptible divifion is i- 0 r — of an 

8 10 

inch. 

Example. Suppofe an inftrument of 30 inches radius, 
Into how many convenient parts may each degree be divid¬ 
ed ? how many of thefe parts are to go to the hreadth of the 
vernier, and to what parts of a degree may an obfervation 
be made by that inftrument 1 

Now 0,01745 X R = 0,5236 inches, the length of each 

decree: and if p be fuppofed about i of an inch for one di- 

vifion; then 0,5236 X / = 4,188 fhows the number of fuch 
parts in a degree. But as this number muft be an integer, 
ietitbe 4, each being 15': and let the breadth of the ver¬ 
nier contain 31 of thofe parts, or 7J 0 , and be divided into 
30 parts. 

Here n — - ; m ss — , then -y — —— of a de- 
4 30 4 120 


Rad. 

inches. 

Parts 
in a 
deg. 

Parts 

in 

vernier. 

Breadth 

of 

vernier. 

Parts 

obferved. 

3 

1 

15 

* 5 i 

4' 

0" 

6 

I 

20 

204. 

3 

0 

9 

2 

20 

* IOJ 

1 

30 

12 

2 

24 

12 i 

I 

15 

*5 

3 

20 

64 

I 

O 

18 

3 

3 ° 

I°T 

O 

40 

21 

4 

3 ° 

7 i 

0 

30 

24 

4 

36 

9 i 

0 

2 5 

3 ° 

5 

3 ° 

7 i 

0 

20 

36 

6 

3 ° 

5 i 

0 

20 

42 

8 

3 ° 

Si 

O 


48 

9 

40 

4? 

0 

10 

60 

10 

36 

3 -nr 

0 

10 

72 

12 

3 ° 

2tt 

0 

10 

84 

*5 

40 

2 f 

O 

6 

96 

15 

60 

4 

O 

4 


By altering the number of divifions, either in the degrees 
or in the vernier, or in both, an angle can be obferved to 
a different degree of accuracy. Thus to a radius of 30 
inches, if a degree be divided into 12 parts, each being 
five minutes, and the breadth of the vernier be 21 fuch 


then — V— — 
12^20 


parts, or i^°, and divided into 20 parts, 

j O 

_- = 15" : or taking the breadth of the vernier 

240 

• iii® 

and divided into 30 parts ; then— X — = —, or 10" 

12 30 360 


ry 7 O 


Or 


— X— - 
12 50 


1° 

600 


=5 6 " ; where the breadth of the ver¬ 


nier is 4.-%°. 

VERONA, a city of Italy, capital of the Veronefe, m 
the territory of Venice, fituated near the mountains, on the 
river Adige, in E. Long. n. 24. N. Lat. 45. 26. It is 
feven miles in compafs; and has been fo fortified by the Ve¬ 
netians, that it is now looked upon as impregnable. It con¬ 
tains 57,400 inhabitants. 

VERONESE, a territory of Italy, in the republic of 
Venice, bounded on the north by the Trer.tino, on the eaft 
by the Vicentino and Paduano, on the fouth by the Man- 
tuano, and on the weft by the Brefciano. It is about 35- 
miles in length, and 27 in breadth; and is one of the mof& 
fertile countries in Italy, abounding in corn, wine, fruits, 
and cattle. 

Veronese. See Cagliari. 

VERONICA, in botany : A genus of plants of the clafs 
of diandria, and order of monogynia ; and in the natural fyftem 
arranged under the 40th. order, Perjonate. There are 40 

fpecies j 
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VerMles fpecies ; 1 j-are natives of Britain, only two of which have 
8 been applied to any ule. x. The officinalis , common male fpeed- 
well, or fluellin ; a native of Britain, growing on heaths and 
barren grounds. The bloffoms are blue, the leaves ellipti¬ 
cal, ferrated, and hairy. The leaves have a fmall degree of 
aftringency, and are fomewhat bitter. An infufion of them 
is recommended by Hoffman as a fubftitute for tea ; but is 
more aftringent and lefs grateful. The herb was formerly 
efteemed in medicine for various diforders, but is now al- 
moft totally difufed. Cows, fheep, goats, and horfes, eat it ; 
fwine refufe it. 2. The beccabunga , or common brook-lime, 
the flowers of which are blue, in loofe lateral fpikes; leaves 
felfile, oval, oppofite, thick, notched. 

This plant was formerly confidered as of much ufe in fe- 
veral difeafes, and was applied externally to wounds and ul¬ 
cers ; but if it have any peculiar efficacy, it is to be derived 
from its antifcorbutic virtue. As a mild refrigerant juice 
it is preferred where an acrimonious ftate of the fluids pre- 
vails, indicated by prurient eruptions upon the fkin, or in 
what has been called th e lot/curvy. We muft, however, 
acknowledge, 'that we fhould expe<S equal benefit from the 
fame quantity of any other bland frefh vegetable matter tak¬ 
en into the fyftem. To derive much advantage from it, the 
juice ought to be ufed in large quantities, or the frelh plant 
eaten as food. 

VERSAILLES, a town of France, in the late province 
of the Ifle of France, 10 miles weft-fouth-weft of Paris. It 
contains 60,000 inhabitants, and fince the Revolution has 
been created a bifhop’s fee. In the reign of Louis the XIII. 
it was only a fmall village. This prince built here a hunt¬ 
ing-hut in 1630, which Baffompierre calls “ the paltry 
chateau of Veriailles.” Although the fituation was low 
and very unfavourable, Louis XIV. built a magnificent pa¬ 
lace here, which was the ufual refidence of the kings of 
France till the 6th of Offober 1789, when the late unfor¬ 
tunate Louis XVI. and his family were removed from it 
to the Thuilleries. The buildings and the gardens are 
adorned with a vaft number of ftatues, done by the greateft 
mailers, and the water-works are all worthy of admiration. 
The great gallery is thought to be as curious a piece of 
workmanlhip of that kind as any in the world : nor is the 
chapel lefs to be admired for its fine architecture and orna¬ 
ments. The gardens with the park are five miles in cir¬ 
cumference, and furrounded by walls. There are three 
fine avenues to Verfailles, one of which is the common road 
to Paris, the other comes from Seaux, and the third from 
St Cloud. E. Long. 2. 12. N. Lat. 48. 48.^ 

VERSE, in poetry, a line coufifting of a number of 
long and lhort fyllables, which run with an agreeable ca¬ 
dence. 

Verse is alfo ufed for a part of a chapter, feftion, &c. 

VERSIFICATION, the art or manner of making 
verfe ; alfo the tune and cadence of verfe. See Poetry, 
Part III. 

VERSION, a tranflation of fome book or writing out 
of one language into another. See Translation. 

VERT, in heraldry, the term fora green colour. It is 
called vert in the blazon of the coats of all under the de¬ 
gree of nobles : but in coats of nobility it is called emerald; 
and in thofe of kings via us. In engraving it is expreffed 
by diagonals, or lines drawn athwart from right to left, from 
the dexter chief corner to the limtler bafe. 

VERTEBRAS, in anatomy. See there n° 30. 

VERTEX, in anatomy, denotes the crown of the head. 
Hence vertex is alfo ufed figuratively for the top of other 
things: thus we lay, the vertex of a cone, pyramid, &c. 

Vertex, is alfo uled in aftionomy for the point of the 
heaven dire&ly over our heads, properly called the zenith. 


VERTICILLATxE, the name of a clafs in Ray’s and Verticil- 
Boerhaave’s Methods, conlifting of herbaceous vegetables, Ia j*- 
having four naked feeds, and the flowers placed in whorls y erf f liu8- 
round the ftalk. The term is fynonymous to the laliati , 
or lip-flowers of Tournefort; and is exemplified in mint, 
thyme, and favory. Verticillatae is alfo the name of the 42d 
order in Einmeus’s Fragments of a Natural Method, confift- 
ing of plants which anfwer the above defeription. 

VERTICILLUS, a mode of flowering, in which the 
flowers are produced in rings at each joint of the Hem, 
with very fhort foot-ftalks. The term is exemplified in 
mint, hore-hound, and the other plants of the natural order 
deferibed above. 

VERTICITY, is that property of the loadftone where¬ 
by it turns or diredts itfelf to one particular point. 

VERTIGO, in medicine, fee there, n° 82. 

VERTUMNUS, in mythology, a god who prefided 
over gardens and orchards, honoured among the Etrufcans, 
from whom the worlhip of this deity was tranfmitted to the 
Romans. 

Ovid has deferibed the various forms affumed by this de¬ 
ity, in order to obtain the love of Pomona. Some have flip- 
pofed that Vertumnus, whofe name they derive a vertench, 
becaufe he had power to change his form at pleafure, mark¬ 
ed the year and its variations; and thus they fay he pleafed 
Pomona, by bringing the fruits to maturity. Accordingly* 

Ovid fays, that he affumed the form of a labourer, reaper, 
vine-drelfer, an old woman, to reprefent the four feafons, 
fpring, fummer, autumn, and winter. Vertumnus had a 
temple near the market place at Rome, being reprefented as 
one of the tutelary deities of the merchants. The com¬ 
mentators on Ovid fay, that he was an ancient king of He- 
truria, who, by his diligent and fuccefsful cultivation of 
fruits and gardens, obtained the honour of being ranked 
among the gods. 

VERUMONTANUM, in anatomy, a fmall eminence 
near the paffages where the femen is difeharged into the ure¬ 
thra. 

VERVAIN, in botany. See Verbena. 

VERTOT TAuboef (Rene Aubert de), a celebrated 
hiftorian, was defeended from a noble and ancient family in 
Norm indy, and born in 1655. At 16 years of age he be¬ 
came a Francifcan friar ; afterwards he entered into the or¬ 
der of the Premonftratenfes, in which he had feveral bene¬ 
fices ; and at length was a fecular ecclefialtic. He became 
fecretary to the dutchefs of Orleans, member of the acade¬ 
my of Infcriptions, and htftoriographer of Malta. He died 
at Paris in 1735. His principal works are, 1. The Plifto- 
ry of the Revolutions of Sweden. 2. The Revolutions of 
Portugal. 3. The Revolutions of the Romans. 4. The 
Hiftory of Malta .Thefa works are written in elegant French, 
and tranfiated into mod of the languages of Europe. 

VERULAM. See Bacon. 

VESALIUS (Andreas), a celebrated phyfician and 
anatomift, was born at Bruffels about the year 1512. He 
ftudied phyfic at Paris under James Sylvius ; but applied 
himfelf chiefly to anatomy,, which was then very little 
known, diffedtions being efteemed unlawful and impious i 
and it appears from his, work De bumani corporis fabrica , 
that he perfedted himfelf in this ufeful knowledge very 
early. About the year 1537, the republic of Venice made 
him profeffor in the univerlity of Padua, where he taught 
anatomy for feven years ; Charles V. called him to be his 
phyfician, as he was alfo to Philip II. king of Spain. Vefa- 
lins was now at the height of his glory, when all of a Hid¬ 
den he formed the defign of taking a journey to Paleftine $ 
concerning which journey we are told the following ftory. 

A young Spanifli nobleman lie attended, being believed ta 

ba 
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eficatn- fce dead, Vefalius obtained leave to open him to explore the 
t rue cau f® of his illnefs ; but when he opened the bread, he 
perceived fymptoms of life, and faw the heart beat. The 
parents, not fatisfied with profecuting him for murder, ac- 
cufed him of impiety to the inquifition, in hopes that tribu¬ 
nal would punifh him with greater rigour : but the king in- 
terpofing, laved him on condition of his making a pilgrimage 
to the Holy Land. He was ihipwrecked on his return, 
and thrown upon the ifland of Zante, where he perilhed, 
in 1564. He was the author of feveral works, the principal 
of which is De humani corporit fabrica. 

VESICATOR 1 UM, a Blister; an application of an 
acrid nature made to any part of the body, in order to draw 
a flux of humours to that part, and thus elevate the fcarf- 
Ikin into a blifter. 

VESPA, the wasp ; a genus of infers belonging to the 
order of hymenoptera. The mouth confifts of two jaws 
without any probofcis ; the fuperior wings are plaited ; the 
eyes are lunar; and there is a fharp fting in the tail. 
There are 159 fpecies ; only three of which are natives of 
Britain, the crabro, the vulgaris, and the coarttata. 

1. Crabro, the hornet. It has tawny antennas; the feg- 
tnents of the abdomen are black on the anterior part and 
yellow on the pofterior, with two black fpots on each. Its 
length is an inch ; it builds in hollow trees. Its cakes or 
combs are compofed of a fubftance like coarfe paper, or 
tufty parchment. It is very voracious, devouring other in¬ 
fers, and even bees, 

2. Vulgaris , the common wafp. The male has feven yel¬ 
low fegments of the abdomen, with a black triangle on each : 
the head is yellow, and the antenna: long. The upper lip 
of the female is yellow, the antennae ftiort; there are fix feg- 
ments of the abdomen with two lateral black fpots on each. 
M. Reaumur and Dr Derham agree in diftinguifhing three 
forts of wafps ; viz. the queens or females, the males, and the 
common labouring wafps, called mules, which, according to 
Reaumur, are neither males nor females, and confequently 
barren. The queens, of which there is a great number, are 
much longer in the body, and larger than any other wafp; 
they have a large heavy belly, correfponding in fize to the 
prodigious quantity of eggs with which they are charged. 
The males are lei's than the queens, but longer and larger 
than the common wafps, which are the fmalleft of the fpe¬ 
cies : they have no flings with which both the queens 
and common wafps are furnifhed. There are in one neft 
two or three hundred males, ahd as many females ; but 
their number depends on the fize of the neft ; and Dr Der¬ 
ham obierved, that the males were bred, or at lead moftly 
refided, in the two cells or partings, between the combs, 
next the uppermoft cell. The antennae or horns of the 
male wafps are longer and larger than thofe of either of the 
Other forts: but the chief difference, fays Dr Derham, con- 
ftfts in their parts of generation, which are altogether differ- 
tent from thofe of other wafps. 

The mules are the labourers belonging to a neft, and are 
employed in procuring materials for the nefts and in con- 
ftrudting them, and alfo in furniftiing the other wafps and 
the young, with provifions. 

At the beginning of winter, the wafps deftroy all the 
eggs, and all the young ones without exception: all the 
mules and males, which have been employed in this work, 
being unfurnifhed with provifions, perifti: and none furvive 
except fome few females, which, according to Reaumur, 
were fecundated in Odlo.ber, and raife a new colony in the 
beginning of fpring. 

In fpring a new commonwealth is founded by a An¬ 
gle female impregnated during the autumn, and chat has 


weathered out the feverity of the winter. It digs a hole in Vefpit, 
a dry foil, contrives itfelf a finuous inlet, or elfe it takes up '""~ v ^ 
with the dwelling place of a mole, where it haftily builds a 
few cells and depofits its eggs. Within the fpace of 20 
days, they have gone through the different fates of larvae, 
chryfalids, and turned to wafps. Nature all-wile provides 
for every thing. The mole-wafps are the only ones that 
labour at laying the foundation of the republic. The firtt 
eggs that are hatched prove to be neater-wafps. No foort- 
er are they come into exiftence, but they fall to work, en¬ 
large the hole, and go about upon wood, lattice-work, and 
window falhes, in fearch of materials for building. With 
their teeth they cut, hack, and tear off fmall fibres of wood, 
which they moiften with a liquor they difgorge, and then 
convey them to the work-fhop. Other labourers are in 
waiting for them, who with thofe materials fet about the Cori- 
ftruftion of the wafp-neft, which is commonly round, and 
made of materials refemblifig fine paper. Tbecommon cover¬ 
ing of it, which is formed of feveral leaves or layers, with 
intermediate fpaces, is pierced by two holes at a diftance 
from one another, one of which is ufed for the entrance of 
the wafps, and the other only for their exit. The fpace 
within this covering is cut by a number of horizontal planes, 
with intervals between them of the fize of about half an 
inch ; they are fufpended from one another by ligaments, 
and attached to the covering by their edges: they all have 
hexagonal cells in their lower furface. 

The eggs of the wafp are of an oblong form, and re- 
femble thofe of a common fly, but they are larger; they 
are always fattened to the angles of a cell, never to the Gdes 
of it. They are ufually placed Angle ; it is very rare to 
find two in one cell; and, if they are laid fo, it feems that 
only one fucceeds ; for there is never found more than one 
worm in a cell. 

The heads of all the nymphs are turned towards the cen¬ 
tre of the comb, and their tails go obliquely downward 
toward the bafe of the cell. They are continually feen open¬ 
ing their mouths, and moving their forcipes, feeming ever 
hungry, and impatiently waiting for food from their parents. 

The cells are left open till the nymph is at its full growth ; 
then the wafps cover it over with a thin lid, under which 
the worm undergoes its transformation ; and as foon as it 
is arrived at the wafp-ftate, it eats its way through this thin 
cover, and comes to work with the reft. The elder brothers, 
or firft-hatched infedts, take amazing care of thofe born af¬ 
ter them, by proportioning their food to the delicacy of 
their ftomach. Firft, it confifts of the juice of fruits and 
meats; afterwards it is the carcafes of infedts. The ca¬ 
terers provide for the labourers. Each one takes his own 
portion; there is no difpute, no fighting. The repub¬ 
lic grows daily more numerous, living in profound peace. 

Every individual as foon as he has acquired fufficien: 
ftrength, flies away to the fields. They thert become a 
gang of banditti; they pillage our wall-trees, break into our 
fruit before its maturity, dart with the fiercenefs of hawks 
upon our bees, cut their throats to poffefs themfelves of their 
honey, plunder and lay wafte their commonwealth, riot on 
the fruits of their labour, and oblige them to remove. 

During the period of plenty, the wafps bring all the booty 
to the neft, and fliare it among them. There is nothing 
then goes forward but feafting, rioting, and good fellow- 
ftiip ; but concord cannot be lading among robbers. To- 
wards the month of Odlober provifions begin to run Ihort; 

The neuters and males tear from their cradles the eggs, 
the larva:, the chryfalids, and the new-born infedls, without 
fhowing mercy to any. They next fight again!! one ano¬ 
ther. Frofts and rains throw the citizens into a ftate of 

langour* 



V E S 


C 


Vefpafian languor, and they almoft all perifti, luckily for us and our 
II bees, fome few females alone excepted, which in the en- 
fuing fpring become founders of new republics. 

3. CoarSata , the fmall wafp; has black antennae, yel- 
lowifh at the bafe ; the head is black with a yellow fpot 
between the antennte, and another at the bafe of the upper 
lip. Each fegment of the abdomen is bordered with yel¬ 
low. It is about half an inch long. The hiftory, as well 
as the manners of this fpecies, are the fame as thofe of the 
common wafp ; but their buildings are on a different con- 
ftrudion. Their neft is fattened to the branch of a tree 
with a kind of band ; and is in bignefs from the fize of an 
orange down to that of an egg. Wood reduced to paper 
is the material part of it; which if it were of a ruddy co¬ 
lour, might betaken for a large opening rofe. It is covered 
over with a varnifh impenetrable by water. One of thofe 
nefts was neither mollified nor impaired by that element. 

VESPASIAN, the 10th emperor of Rome ; remarkable 
for his clemency and other virtues. See Rome, n Q 332— 
339 - 

VESPERS, in the church of Rome, denote the afternoon 
fervice ; anfwering in fctne meafure to the evening prayers 
of the church of England. 

VESPERTILIO, the Bat; a genus of quadrupeds, 
belonging to the order of primates. All the teeth are eredt, 
pointed, near each other; and the firfl four are equal. 
The fore-feet have the toes conne&ed by a membrane ex¬ 
panded into a kind of wings by which the creature is en¬ 
abled to fly. There are 28 fpecies, of which 4 are natives 
of Britain. The moft remarkable are. 

1. The vampyrus, vampire, or Ternate bat, with large 
canine teeth ; four cutting teeth above, the fame below; 
ibarp black nofe; large naked ears; the tongue is pointed, 
terminated by fharp aculeated papillae ; talons very crooked, 
flrong, and compreffed fidewife ; no tail: the membrane 
divided behind quite to the rump : head of a dark ferrugi¬ 
nous colour; on the neck, fhoulder, and under-fide, of a 
much lighter and brighter red ; on the back the hair fhorter, 
dufky, and fmooth : the membranes of the wings dufky. 
They vary in colour ; fome being entirely of a reddifli 
brown, others dufky. 

Thefe monfters inhabit Guinea, Madagafcar, and all the 
iflands from thence to the remoteft in the Indian Ocean. 
They fly in flocks, and perfectly obfcure the air with their 


numbers ; they begin their flight from one neighbouring 
ifland to another immediately on fun-fet, and return in 
clouds from the time it is light till fun rife. They live on 
fruits ; and are fo fond of the juice of the palm tree, that 
they will intoxicate themfelves with it till they drop on the 


ground. 


It is moft likely, from the fize of their teeth, they 
are carnivorous. Mr Edwards relates, that they will dip 
into the fea for fifh. They fwarm like bees ; hanging by 
one another from the trees in great clufters. The Indians 
eat them, and declare the flefh to be very good : they grow 
exceffively fat at certain times of the year. The French 
who live in the Ifle de Bourbon boil them in their bouillon, 
to give it a relifti. The negroes have them in abhorrence. 
Many are of an enormous lize: Beckman meafured one, 
whofe extent from tip to tip of the wings was five feet four 
inches ; and Dampier another, which extended farther than 
he could reach with out-ftretched arms. Their bodies are 
from the fize of a pullet to that of a dove : their cry is 
dreadful, their froell rank, their bite, rdiftance, and fierce- 
nefs great, when taken. 

The ancients had fome knowledge of thefe animals. He¬ 
rodotus mentions certain winged wild beads like bats, that 
molefted the Arabs who coliedted the caffia, to fuch a de¬ 
gree, that they were obliged to cover their faces, all but 
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their eyes, wuth fkins. It is very probable, as M. de Buf- Vdpertilfo. 
fon remarks, it was from fuch relations that poets formed 
their fidlions of Harpies. 

Linnseus gives this fpecies the title of vampyre ; conjec¬ 
turing it to be the kind which draws blood from people in 
their deep. M. de Buffon denies it; aferibing that faculty 
only to a fpecies found in S rnth America. But there is 
reafon to imagine that this third: after blood is not confined 
to the bats of one continent nor to one fpecies: for Bon- 
tius and Nieuhoff inform us, that the bats of Java feldom 
fail attacking perfons who lie with their feet uncovered, 
whenever they can get accels; and Gumilla, after menti¬ 
oning a greater and lefs fpecies found on the banks of the 
Oronoque, declares them to be equally greedy after human 
blood. Perfons thus attacked have been known to be near 
paffing from a found fleep into eternity. The bat is fo 
dexterous a bleeder, as to infinuate its aculeated tongue in¬ 
to a vein without being perceived, and then flick the blood 
till it is fatiated ; all the while fanning with its wings, and 
agitating the air in that hot climate in fo pleafing a manner, 
as to fling the fufferer into a (till founder fleep. It is there¬ 
fore very unfafe to reft either in the open air, or to leave 
open any entrance to thefe dangerous animals : but they do 
not confine themfelves to human blood ; for M. Condamine 
fays, that in certain parts of America they have deftroyed 
all the great cattle introduced there by the miffionaries- 
See Plate DX. fig. 3. 

2. The fptttrum, or fpedlre, with a long nofe ; large 
teeth ; long, broad, and upright ears: at the end of the 
nofe a long conic eredt membrane, bending at the end, and 
flexible: hair on the body cinereous, and pretty long: 
wings full of ramified fibres : the membrane extends from 
hind leg to hind leg ; no tail; but from the rump extend 
three tendons, terminating at the edge of the membrane. 

By Seba’s figure the extent of the wings is two feet two 
inches ; from the end of the nofe to the rump, feven inches 
and an half. 

Inhabits South America ; lives in the palm-trees ; grows 
very fat; called vampyre by M. de Buffon, who fuppofes it 
to be the fpecies that lucks human blood ; but neither Pifo, 
nor any other writer who mentions the faff, gives the leaft 
defer iption of the kind. 

3. The Peruvian bat hath a head like a pug-dog ; laroe 
ftraight pointed ears ; two canine teeth, and two fmall cut¬ 
ting teeth between each, in each jaw : the tail is inclofed in 
the membrane which joins to each hind-leg, and is alfo fup- 
ported by two long cartilaginous ligaments involved in 
the membrane: colour of the fur, iron grey : body equal 
to that of a middle fized rat: extent of the wings two feet 


five inches. 

4. The naSule hath the nofe flightly bilobated ; ears 
fmall and rounded ; on the chin a minute verruca ; hair 
reddilh afh-colour: length of the rump two inches eight- 
tenths ; tail one inch feven-tenths ; extent of wings 13 
inches. Inhabits Great Britain and France; flies high in 
fearch of food, not fkimming near the ground. A gentle¬ 
man informed Mr Pennant of the following faff relating to 
thofe animals, which he was witnefs to : That he faw taken, 
under the eaves of Queen’s College, Cambridge, in one 
night, 185; the fecond night, 63; the third night, 2; 
and that each that was meafured bad 15 inches extent of 
wings. 

5. The murinus, common bat; has a tail: the lips and 
noie are Ample ; and the ears are fmaller than the head. 

It inhabits Europe, and is found in Britain. This ani¬ 
mal flies only during the night, living chiefly on moths 1 
when it lights on the ground it is unable to rife again till it 
has crawled to feme height 1 it remains torpid during win¬ 
ter. 
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Yeffel ter, revives in the beginning of the fpring, and conies abroad 
Veil ln ^ :e evening. This fpecies is two inches and 

_—j ^ a halt long when full grown, and about nine inches in ex* 

tent; the fur is of a moufe-colour, tinged with reddifh ; it 
generally Ikims near the ground, with an uneven jerking 
flight; and often feeking for gnats and other aquatic infedts, 
flies dofe by the furface of water. It breeds in the fummer 
leafon, and is preyed on by owls. 

Bats are very voracious, if proper food is to be had ; and 
though moths and other infe&s be their natural and com¬ 
mon food, yet if flefh, whether raw or roafted, frelh or cor¬ 
rupted, comes in their way, they devour it with greedinefs. 
In this country they appear abroad early in fpring, flying 
about only in the evenings; but are fometimes roufed from 
their torpidity by a warm day or two during winter, and 
will then venture out in queft of food, but recommence their 
ftate of hybernation whenever the cold returns: They re¬ 
tire at the end of fummer into caves, ruined houfes, or the 
roofs and eaves of houfes, where they remain fufpended by 
the hind legs, and enveloped in their wings, generally in 
large numbers. Bats may be caught by means of the flower 
cups of bur-dock, whitened and thrown up in the way of 
their flight; they are attracted by the whitenefs, and the 
hooks of the bur, flicking to their membranous wings, make 
them fall to the ground. 

. VESSEL, a general name given to the different forts 
of Blips which are navigated on the ocean, or in canals 
and rivers. It is, however, more particularly applied to 
thofe of the fmaller kind, furnifhed with one or two mails. 
See Shie. 

VESTA, in pagan worfliip, the fame with Cybele. See 
Cvbf.le. 

Vesta the Younger, in pagan worfhip, the goddefs of 
Fire, was the daughter of Saturn and Cybele, and the filter 
of Ceres. She was fo much in love with chaftity, that on 
Jupiter’s afeending the throne and offering to grant what¬ 
ever fhe afked, fhe only defired the prefervation of her vir¬ 
ginity, which fhe obtained.—Vefta was not reprefented in 
her temple by any image. 

VESTALIA, in Roman antiquity, a feftival celebrated 
in honour of the goddefs Vefta, on the 5th of the ides of 
June ; that is, on the ninth of the month. 

VESTALS, among the ancient Romans, were priefteffes 
of the goddefs Vella, and had the perpetual fire committed 
to their charge : they were at firft only four in number, but 
afterwards increafed to fix ; and it does not appear that 
their number ever exceeded fix, among whom was one fu- 
perior to the reft, and called •vejlalis tnax'tma. 

The veftals were chofen from fix to ten years of age, and 
obliged to ftridt continency for 30 years; the firlt 10 of 
which were employed in learning the ceremonies of religion, 
the next 10 in the performance of them, and the 10 lafl in 
teaching them to the younger veftals. 

The habit of the veftals confided of an head-drefs, called 
infula, which fat clofe to the head, and from whence 
hung certain laces called vitta ; a kind of furplice made of 
white linen, and over it a purple mantle with a long train 
to it. 

VESTIBLE, in architefture, a kind of entrance into a 
large building ; being an open place before the hall, or at 
the bottom of the ftaircafe. 

VESTRY, a place adjoining to a church, where the 
veftments ©f the minifter are kept; and alfo a meeting at 
fticli place, confifting of the minifter, church-wardens, and 
chief men of moft parifhes, who make a parifh veftry or 
meeting. By cuftom there are feleft veftries, being a cer¬ 
tain number of perfons chofen to have the government of 


the parifh, make rates, and take the accounts of church- Vefuvim, 
wardens, &c. 

VESUVIUS, a celebrated volcano of Italy, fix miles eaft 
from the city of Naples. This mountain has two tops; one 
of which only goes by the name of Vefuvius, the other be¬ 
ing now called Somma; but Sir William Hamilton is of 
opinion, that the latter is what the ancients called Vefuvius. 

The perpendicular height of Vefuvius is only 3700 feet, G cnc f a j 
though the afeent from the foot to the top is three Italian deicription 
miles. One fide of the mountain is well cultivated and fer- of the 
tile, producing great plenty of vines; but the fouth and mountain, 
weft fides are entirely covered with cinders and aflies ; while 
a fulphureous fmoke conftantly iflues from the top, fome¬ 
times attended with the moft violent explofions of (tones, the 
emiffion of great ftreams of lava, and all the other attend¬ 
ants of a moft formidable volcano. The firft of thefe erup- Account 0 p 
tions recorded in hiftory took place in the year 79 ; at which the firft 
time the two cities of Pompeii and Herculaneum were en- eruption 
tirely buried under the (tones and aflies thrown out. In- recorded i« 
credible mifehief was alfo done to the neighbouring country, 
and numbers of people loft their lives, among whom was 
Pliny the Elder. 

It is the opinion of the bell judges, however, that this 
eruption was by no means the firft that had ever happened. 

The very ftreets of thofe cities which were at that time over¬ 
whelmed are faid to be partly paved with lava. Since that 
time 30 different eruptions have been recorded, fome of 
which have been extremely violent. In the year 1538, a 
mountain, three miles in circumference and a quarter of a • 
mile in perpendicular height, was thrown up in the courfe of 
one night. In the year 1766, Sir William Hamilton, am- 
baffador to his Sicilian Majefty, began to obferve the phe¬ 
nomena of this mountain ; and fince that time the public has 
been favoured with much more exatt and authentic accounts 
of the various changes which have taken place in Vefuvius 
than what were to be had before. 

The firft great eruption taken notice of by this ge.ntle- of the 
man was that of 1767, which, though very violent, was eruptionu* 
mild in comparifon with that of 1538. 1767. 

From this time (1767) Vefuvius never ceafed for ten years 
to fend forth fmoke, nor were there many months in which 
it did not throw out (tones, fcorise, and cinders; which, in- 
creafing to a certain degree, were ufually followed by lava ; 
fo that from the year 1767 to 1779 there were nine erup- Nine erup¬ 
tions, fome of them very confiderable. In the month of tions from 
Auguft that year, however, an eruption took place, which, 17671° 
for its extraordinary and terrible appearance, may be rec- 17 79 > 
koned among the moft remarkable of any recorded con¬ 
cerning this or any other volcano. 

During the whole month of July the mountain continued Account of 
in a ftate of fermentation. Subterraneous explofions and the great 
rumbling noifes were heard; quantities of fmoke were eruption a 
thrown up.with great violence, fometimes with red-hot *779* 
ftones, fcoriae, and alhes; and towards the end of the month 
thefe fymptoms increafed to fuch a degree as to exhibit, in 
the night time, the moft beautiful fire-works that can be 
imagined. 

On Thurfday 5th Auguft the volcano appeared moft 
violently agitated ; a white and fulphureous fmoke ifiued 
continually and impetuoufly from its crater, one puff feem- 
ing to impel another; fo that a mafs of them was loon ac¬ 
cumulated, to appearance, four times the height and fize of 
the volcano itfelf. Thefe clouds of fmoke were exceedingly 
white, fo that the whole refembled an immenfe accumula- ; 
tion of bales of the whited cotton. In the midft of this 
very white fmoke, vaft quantities of ftones, fcorias, and alhes, 
were thrown up to the height of 2000 feet; and a quantity 

of 
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Vefuvius. of liquid lava, feemingly very heavy, was lifted up juft high 
enough to clear the rim of the crater, and take its way down 
the fides of the mountain. This lava, having run violently 
for fome hours, fuddenly ceafed, juft before it had reached 
the cultivated parts of the mountain, near four miles from 
the fpot whence it iffued. The heat, all this day, was in¬ 
tolerable at the towns of Somma and Ottaiano ; and was 
fenfibly felt at Palma and Lauri, which are much farther 
off. Reddilh allies fell fo thick on the two former, that 
the air was darkened, fo that objeds could not be diftin- 
guilhed at the diftance of ten feet. Long filaments of a 
vitrified matter, like fpun glafs, were mixed, and fell with 
thefe allies ; feveral birds in cages were fuffocated, and the 
leaves of the trees in the neighbourhood of Somma were 
covered with white and very corrofive fait. 

^ About 12 at night, on the 7 th, the fermentation of the 

Extraordi- mountain feemed greatly to increafe. Our author was 
nary effu- watching the motions of the volcano from the mole at Na- 
fion of fire pies, which has a full view of it. Several glorious pidu- 
T>y the ap- re fq Ue e ffeds had been obferved from the refiedion of the 
ftormv ° deep red fire within the crater of Vefuvius, and which 
#Jouds mounted high amongft thofe huge clouds on the top of it : 

when a fummer (form, called in that country a tropea , came 
on fuddenly, and blended its heavy watery clouds with the 
fulphureous and mineral ones, which were already like fo 
many other mountains piled up on the top of the volcano. 
At this moment a fountain of fire was fhot up to an incre¬ 
dible height, calling fo bright a light, that the fmalleft 
objeds were clearly diftinguilhable at any place within fix 
miles or more of Vefuvius. The black ftormy clouds, paf- 
fing fwiftly over, and at times covering the whole or a part 
of the bright column of fire, at other times clearing away 
and giving a full view of it, with the various tints produced 
by its reverberated light on the white clouds above in con¬ 
trail with the pale flalhes of forked lightning that attended 
the tropea, formed fuch a fcene as no power of art can ex- 
prefs. One of his Sicilian majefty’s gamekeepers, who was 
out in the fields near Ottaiano whilft this ftorm was at its 
height, was furprifed to find the drops of rain fcald his face 
and hands; a phenomenon probably occafioned by the 
clouds having acquired a great degree of heat in paffing 
through the above mentioned column of fire. 

On the 8/A the mountain was quiet till towards fix o’clock 
in the evening, when a great fmoke began to gather over 
its crater ; and about an hour after a rumbling fubterraneous 
noife was heard in the neighbourhood of the volcano ; the 
ufual throws of red-hot Hones and fcorite began and increa- 
fed every inftant. The crater, viewed through a telefcope, 
feemed much enlarged by the violence of laft night’s explo- 
fions, and the little mountain on the top was entirely gone. 
About nine o’clock a moll violent report was heard at 
Portici and its neighbourhood, which (hook the houfes to 
fuch a degree as made the inhabitants run out into the 
ftreets. Many windows^ were broken, and walls cracked by 
Immcnfe the concullion of the air on this occafion, though the noife 
fountain of vvas but faintly heard at Naples. In an inftant a fountain 
lava of liquid tranfparent fire began to rife, and gradually in- 
thrown up crealing, arrived at laft at the amazing height of ten thou- 
f y Vefu- p an( j f eeC anc i upwards. Puffs of fmoke, as black as can 
,JUS ‘ poffibly be imagined, fucceeded one another haftily, and ac¬ 
companied the red-hot, tranfparent, and liquid lava, inter¬ 
rupting its fplendid brightnefs here and there by patches of 
the darkelt hue. Within thefe puffs of fmoke at the very 
moment of emiffion, a bright but pale eledrical fire was ob¬ 
ferved playing brilkly about in zig-zag lines. The wind 
was ibuth-weft, and, though gentle, was fufficient to carry 
thefe puffs of lmoke out of the column of fire ; and a collec¬ 
tion of them by degrees formed a black and extenftve cur- 
; Von. XVlil. Part II. 


tain behind it ; in other parts of the Iky it was peifedly Vefuvirs. 
clear, and the liars bright. The fiery fountain, of fuchim- 
menfe magnitude, on the dark ground juft mentioned, made 
the fined contrail imaginable; and the blaze of it reflected 
from thefurfaceof the fea, which was at that time peiftd- 
ly fmooth, added greatly to this fublime view. 

The lava, mixed with Hones and fcoria, having rifen to 
the amazing height already mentioned, was party direded 
by the wind towards Ottaiano, and partly falling, Hill red- 
hot and liquid, upon the top of Vefuvius, covered its whole 
cone, part of that of the fummit of Somma, and the valley 
between them. The falling matter, being nearly as infla¬ 
med and vivid as that which was continually ilfuing frelh 
from the crater, formed with it one complete body of fire, 
which could not be lefs than two miles and a half in breadth, 
and of the extraordinary height above mentioned, call a 
heat to the diftance of at leaft fix miles round. The brufh- 
wood on the mountain of Somma was foon in a blaze, and 
the flame of it being of a different colour from the deep red 
of the matter thrown out by the volcano, and from the 
iilvery blue of the eledrical fire, Hill added to the contrail of 
this moll extraordinary fcene. 

The black cloud, increafing greatly, once bent towards Na¬ 
ples, and threatened the city with fpeedy deftrudion ; for it 
was charged with eledrical fire, which kept conftantly darting 
about in bright zig-zag lines. This fire, however, rarely 
quitted the cloud, but ufiaally returned to the great column 
of fire whence it proceeded ; though once or twice it was 
feen to fall on the top of Somma, and fet fire to fome dry 
grafs and bullies. Fortunately the wind carried back the 
cloud juft as it reached the city, and had begun to occafion 
great alarm. The column of fire, however, Hill continued, 
and diffufed fuch a ftrong light, that the mod minute ob¬ 
jects could be difcerned at the diftance of ten miles or more 
from the mountain. Mr Morris informed our author, that 
at Sorrento, which is twelve miles diftant from Vefuvius, 
he read the title-page of a book by that volcanic light. 8 

All this time the miferable inhabitants of Ottaiano were Diflr efsof 
involved in theutmoft diftrefs and danger by the lliowers of the ^ balM ' 
ftones which fell upon- them, and which, had the eruption omiiano. 
continued for a longer time, would moll certainly have re¬ 
duced their town to the fame fituation with Herculaneum 
and Pompeii. The mountain of Somma, at the foot of 
which the town of Ottaiano is fituated, hides Vefuvius from 
the view of its inhabitants ; fo that till the eruption became 
confiderable it was not vifible to them. On Sunday night, 
when the noife increafed, and the fire began to appear above 
the mountain of Somma, many of the inhabitants flew to the 
churches, and others were preparing to quit the town, when 
a fudden and violent report was heard ; foon after which 
they found thetnfelves involved in a thick cloud of fmoke 
and afties : a horrid clalhing noife was heard in the air, and 
prefently fell a vail fhower of Hones and large pieces of 
fcorise, fome of which were of the diameter of feven 01 eight 
feet, which mull have weighed more than a hundred pounds 
before they were broken, as fome of the fragments which 
Sir William Hamilton found jn the ftreets Hill weighed up¬ 
wards of 60 pounds. When thefe large vitrified made* 
either (truck againft one another in the air, or fell on the 
ground, they broke in many pieces, and covered a laro-e 
fpace of ground with vivid fparks of fire, which communi¬ 
cated their heat to every thing that Was combullible. 

Thefe maffes were formed of the liquid lava ; the exterior 
parts of which were become black and porous by cooling in 
their fall through fuch a vaft fpaCe ; whilft the interior parts, 
lefs expofed, retained an extreme heat, and were perfedly 
red. 1 

In an inftant the town and country about it was on fire in 
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many parts, for there were feveral ftraw hat; in the vine- third of 16 feet in height and 92 in circumference was thrown Vetch 

yards, which had been erected for the watchmen of the much farther, and lay in the valley between Vefuvius and II 

apes ; all of which were burnt. A great magazine of the Hermitage. It appeared alfo, from the large fragments Viburnum, 
wood in the heart of the town was all in a blaze j and had that furrounded this mafs, that it had been much larger 
there been much wind, the flames mull; have fpread univer- while in the air. 

faliy, and all the inhabitants would have been burnt in their Vefuvius continued to emit fmoke for a conilderable time 
houfes; for it was impoffible for them to ftir out. Some, after this great eruption, fo that our author was apprshen- 

who attempted it with pillows, tables, chairs, the tops of five that another would foon enfue; but from that time 

wine calks, &c. on their heads, were either knocked down nothing comparable to the above has taken place. From 
or foon driven back to their clofe quarters under arches the time of this great eruption to the year 1786 our au- 
and in the cellars of their houfes. Man}' were wounded, thor kept an exaft diary of the operations of Vefuvius, with 
but only two perfons died of their wounds. drawings, fflowing, by the quantity of fmoke, the degree of 

To add to the horror of the feene, inceflant volcanic fermentation within the volcano. The operations of the 

lightning was whiffling about the black cloud that furround- fubterraneous fire, however, appear to be very capricious 

ed tluni, and the fulphureous fir.ell and heat would fcarcely and uncertain. One day there will be the appearance of a 
alio .V them to draw their breath. In this dreadful fituation violent fermentation, and the next every thing will be calm- 
they remained about 25 minutes, when the volcanic llorm ed ; but whenever there has been a confiderable ejedtion of 
ceafed all at once, and Vefuvius remained fulien and filent. fcoriae and cinders, it has been a conftant obfervation that the 
Some time after the eruption had ceafed, the air contmu- lava foon made its appearance, either by boiling over the cra- 
. ed greatly impregnated with eledlrical matter. The duke ter,’ or forcing its way through the crevices in the conical 

of Cottofiano told our author, that having, about half an part of the mountain. An eruption took place in the rs 

hour alter the great eruption had ceafed, held a Leyden month of November 1784, and continued for fome time 

bottle, armed with a pointed wire, out at his window at but without being accompanied with any extraordinary cir- ™ 17 %A ' ’ 

Naples, it foon became confidently charged. But whiift cumftance. a ‘ " " ' 

the eruption was in force, its appearance was too alarming Since that time there have been no remarkable eruptions *3 
to allow one to think of fuch experiments.—He was in- of this volcano, at leaft none that have been properly authen- State 
formed alfo by the prince of Monte Mileto, that his fon, ticated ; though, indeed, Sir William Hamilton obferves, 
the duke of Popoli, who was at Monte Mileto the 8th of that the inhabitants of Naples in general pay fo little atten- fent time." 
Auguft, had been alarmed by the Ihower of cinders that fell tion to the operations of this volcano, that many of its erup- 
there ; fome of which he had fent to Naples weighing two tions pafs unnoticed by at leaft two-thirds of them. 1 
ounces ; and that ftones of an ounce weight had fallen upon VE l’CH, in botany. SeeViciA. 

aneftate of his ten miles farther off. Monte Mileto is about 30 VETERAN, among the ancient Romans, an appellation' 
miles from the volcano. The Abbe Cagliani alfo related, given to a foldkr grown old in the fervice, or who had made 

that his filter, a nun in a convent at Manfredonia, had written a certain number of campaigns, 

to inqniie after him, imagining that Naples mult have been VETERINARY art. See Farriery. 
deftrdyed, when they, at fo great a diftance, had been alaim- VEXILLUM, in botany; the upper petal of a pea- 
ed by a Ihower of allies which fell on the city at eleven bloom, or buttei fly-lhaped flower, which is generally larger 

o’clock at night, fo fnuch as to open all the churches, and than any of the others. S 

goto prayers. As the great eruption happened at nine VIALES, in mythology, a name given among the Ro- 
o’clock, thefe allies mull have travelled an hundred miles in mans to the gods who had the care and guard of the roads 
the fpace of two hours. and highways. 

Nothing could be more difmal than the appearance of _ VIATICUM, in Roman antiquity, an appellation given 
Ottaiano after this eruption. The houfes were unroofed, in common to all officers of any of the magiftrates; as liSors 
half buried under the black fcorise and allies ; all the win- accenji,/bribes, criers. ” ’ 

dows towards the mountain were broken, and fome of the VIBEX, is fometimes ufed, by pliyficians, for a black 

houfes themfelves burnt ; the ftreets choked up with allies ; and blue fpot in the Ikin occafioned by an afflux or extrava- 

in fome narrow places not lefs than four feet thick : and a fation of blood. 

few of the inhabitants who had juft, returned, were employ- . VIBRATION, in mechanics, a regular, reciprocal mo- 
ed in clearing them away, and piling them up in hillocks, tion of a body, as a pendulum. 

to get at their ruined houfes. The palace of the prince of VIBURNUM, in botany ; a genus of plants of the clafs 
Ottaiano is fituated on an eminence above the town, and pentandria, order trigynut, and in the natural fyftem arranged 
nearer the mountain. The Heps leading up to it were deep- under the 43d order, dumo/a. The calyx is quinquepartite 
ly covered with volcanic matter: the roof was totally de- and above ; the corolla divided into five lacinia: ; the fruit a 
ftroyed, and the windows broken, but the heufe itfelf, be- monofpermous berry. There are 19 fpecies; two of which 
ing ftrongly built, had not buffered much. the lantana and opulus, are natives of Britain. 1. The lan- 

An incredible number of fragments of lava were thrown tana , common viburnum, wayfaring, or pliant meally tree" 
out during the eruption, fome of which were of immenfe rifes with a woody ftem, branching twenty feet high ha* 
magnitude. The largeft meafured by Sir William Hamil- ving very pliant fhoots covered with a lightifh brown bark • 
ton was 108 feet in circumference and 17 in height, large heart-ihaped, veined, ferrated leaves, white and hoary 
This was thrown at leaft a quarter of a mile clear of the underneath; and the branches terminated by umbels of 
mouth of the volcano. Another, 66 feet in circumference white flowers, fucceeded by bunches of red berries &c 
and 19 in height, being nearly of a fpherical figure, was 2. The opidus, or gelder rofe ; confiding of two varieties* 
thrown out at the fame time, and lay near the former, one with flat flowers, the other globular. The former grows 
This laft had the marks of being rounded, nay almoft polilh- eighteen or twenty feet high, branching oppofite, of an ir- 
ed, by continual rolling in torrents or en thefea Ihore. Our regular growth, and covered with a whitilh bark • large 
author conjectures that it might be a fpherical volcanic fait, lobated or three-lobed leaves on glandulofe foot-ftalks 
fuch as that of 45 feet in circumference mentioned by M. and large flat umbels of white flowers at the ends of the’ 
de St Fond, in his Treatife of Extinguifhed Volcanoes, A branches, fucceeded by red berries. The latter grows fifteen 

or 
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Vicar or eighteen feet high, branching like the other, garnilhed 
Vilim w ' c ^ large lobated or three-lobed leaves, on glandular foot- 
ftalks ; and large globular umbels of white flowers at the 
ends of the branches, in great abundance. This tree when 
in bloom exhibits a Angularly fine appearance : the flowers, 
though fmall, are collected numeroufly into large globular 
umbels round like a ball; hence it is fometimes called Jhmv- 
ball-tree. 3. The tinus, common lauruftinus, or evergreen 
viburnum ; grows eight or ten feet high or more, branch¬ 
ing numeroufly from the bottom upwards, afluming a clofe 
bufliy growth, with the branches fomewhat hairy and glan- 
dulous; very clofely garnilhed with oval, wholly entire 
leaves, of a ftrong green colour, placed in pairs eppofite ; 
and whitilh and red flowers, collected numeroufly in large 
umbellate clufters all over the plant, at the Aides and ends of 
the branches, from January until March or April, exhibit¬ 
ing a moft beautiful appearance. There are a great many va¬ 
rieties. All the different fpecies of viburnum, both decidu¬ 
ous and evergreen kinds, being of the tree kind, are woody 
and durable in root. Item, and branches. They may all 
be propagated by layers j and are of fuch hardy tempera¬ 
ture, as to grow freely in the open ground all the year, in 
flarubberies, and other hardy plantations. 

VICAR, a perfon appointed as deputy to another, to 
perform his funftions in his abfence, and under his autho¬ 
rity. 

Vicar, in the canon-law, denotes a prieft of a parifti, the 
predial tithes whereof are impropriated or appropriated ; 
that is, belong either to a chapter, religious houfe, &c. or 
to a layman who receives them, and only allows the vicar 
the fmall tithes, or a convenient falary. See the article 
Parson and Vicar. 

VICE, in ethics, is ordinarily defined an ele&ive habit, 
denoting either an excefs or deleft from the juft medium 
wherein virtue is placed. 

Vice, in fmithery and other arts converfant in metals, 
a machine or inftrument lervtng to hold fall; any thing they 
are at work upon, whether it is to be beat, filed, or rivetted. 

Vice is alfo ufed in the compoiition of divers words to 
denote the relation of lomething that comes inftead or in 
the place of another; as vice-admiral, vice-chancellor, &c. 
are officers who take place in the abfence of admirals, &c. 

VICEROY, a governor of a kingdom, who commands 
in the name and inftead of a king, with full and fovereign 
authority. 

VICIA, in botany : A genus of plants of the clafs d'tadel- 
phia, and order of decandria ; and in the natural fyftem arran¬ 
ged under the J2d order, Papilionacea. The ftigmais bearded 
tranfveriely on the lower fide. There are 20 fpecies, 7 of 
which are natives of Britain. The moft important of thefe 
are, 1 . The f.itlva, common vetch, or tare. The (talks are 
round, weak, branched, about two feet long. Pinnae five 
or feven pair, a little hairy, notched at the end. Stipulae 
denraled. Flowers light and dark purple, on Ihort pedicles, 
generally two together; pods ereft; feeds black. It is 
known to be an excellent fodder for horfes. 2. The cracca, 
tufted vetch. It has a ftem branched, three or four feet 
long. Leaves pinnated ; pinnae generally ten or twelve 
pair, lance-fhaped, downy. Stipulae entire. Flowers purple, 
numerous pendulous, in imbricated fpikes. It is alfo rec¬ 
koned an excellent fodder for cattle. 3. Th tfaba, or com¬ 
mon garden bean. It is a native of Egypt. It is too well 
known to require defcription. 

VICISSITUDE, the regular fucceflion of one thing 
after another; as the viciffitude of day and night, of the 
leafons, &c. 

VICTIM, denotes a facrifice offered to fome deity, of 


a living creature, as a man or beaft, which is flam to appeafe Vi ft sir 
his wrath, or to obtain fome favour. .H 

VICTOR (Sextus Aurelius), a Roman hiftorian, who 
flourifhed under the emperors Cor.ftantius and Julian ; as we 
learn from many paflages in his own writings, and alfo from 
Ammianus Marcellinu-s. This, hiftorian relates, that Con- 
ftanlius made him conful, and honoured him with a brazen 
ftatoe, on account of his excc.Ient qualifications; although,- 
as he owns of himfelf, he was bora in an obfeure village, 
and of poor and illiterate parents. It is commonly believed 
that he was an African : it is certain, that he dwells much 
upon the praifes of that country, which he calls the glory 
of the earth ; deem terrarum. Two books of ids are extant 
in the hiftorical way : one De vires itlujirlbus urlij Roma; ; 
the other De C afar; bus ; to which is prefixed I.ilelius de 
origins gentis Romance. The whole makes an abridged hif- 
tory of Rome, from its foundation down to the reign of 
Julian inclufive. 

VICTORY, the overthrow or defeat of an enemy in 
war or combat. 

Vi ctory, in pagan worfhip, is reprefenced by Hefiod as 
the daughter of Styx and Pallas ; and Varro calls her the 
daughter of Heaven and Earth. The Romans eredfed a tem¬ 
ple to her, where they prayed to the gods to give fuccefs 
to their arms. They painted her in the form of a woman, 
clad in cloth of gold. In fome medals, fhe is reprefented 
with wings flying through the air, holding a laurel crown 
in one hand and a palm in the other; but in other medal-, 

Ihe is feen Handing upon a globe, with the fame crown and 
branch of palm. 

VIDA (Marcus Hieronymus), biffiop of Alva, in 
Mountferrat, and one of the moft excellent Latin poets 
that have appeared fince the Auguftan age, was born at 
Cremona in 1470. Having diftinguilhed himfelf by his 
learning and tafte for literature, he was made bifhop of Al¬ 
va in 1552. After continuing two years with pope Cle¬ 
ment VII. at Rome, he went to refide upon his fee ; where, 
for 30 years, he performed all the offices of a good bifhop 
and a good man ; and though he was mild, gentle, and full 
of goodnefs, he was fo far from wanting jfpirit, that when 
the city of Alya was befieged by the French, he ufed all 
poflible means to prevent its being given up, by ftrenuoufly 
exhorting the people, and, when provrfions were fcarce, by 
fupplying them at his own expence. His poetics, and 
poem on the filk-worm, pafs for his mafterpiece; his poem 
on the game of chefs is alfo greatly admired. He alfo 
wrote hymns, eclogues, and a poem entitled Chrfliados 
in fix books; all which are in Latin, and have gained 
him a great reputation. His works in profe confift of 
dialogues, fynodical conftitutions, letters, and other pieces. 

He died in 1566, foon after his being made bifhop of Cre¬ 
mona. 

VIENNA, the capital of the circle of Auflria, in Ger¬ 
many, and of the whole German empire, is the place where 
the emperor relides. The city itfslf is not of very great ex¬ 
tent ; nor can it be enlarged, it being limited by a very ftrono- 
fortification ; but it is very populous. The ftreets, in gene¬ 
ral, are narrow, and the houfes built high. Some of the public 
buildings are magnificent; but they appear externally to no 
great advantage, on account of the narrownefs of the ftreets. 

The chief of them are the imperial palace, the library, and 
the mufeum; the palaces of the princes Lichtenftein, Eugene, 

&c. Vienna was twice ineffectually befieged by the Turks • 
namely, in 1589. and 1683. At the latter period, the fiege 
was raifed by John Sobiefki, king of Poland, who totally 
defeated the Turkifh army before the walls of this place. 

There is no great danger that Vienna will ever again be fob- 
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Vkma, jeffed to the inconveniences of a fiege. Yet, in cafe this 
fhould happen, a meafure has been taken, which will prevent 
the neceflity of deftroying the fuburbs; namely, no houfes 
without the walls are allowed to be built nearer to the glacis 
than 600 yards; fo that there is a circular field of that 
breadth all round the town, which, exclufive of the advan¬ 
tage above-mentioned, has a very beautiful and falutary effed. 
Thefe magnificent fuburbs, and the town together, are faid 
to contain above 300,000 inhabitants; yet the former are 
not near fo populous, in proportion to their fize, as the 
town ; becaufe many houfes in the fuburbs have extenfive 
gardens belonging to them, and many families, who live; du¬ 
ring the winter within the fortifications, fpend the fummer 
in the fuburbs. The cathedral is built of free-ftone, is 114 
yards long, and 48 broad, and the fteeple is 447 feet high. 
Inftead of a weather-cock there was a Turkilh crefcei^t, in 
memory of the fiege in 1589 ; but, after the fecond fiege in 
1683, they changed it for a golden crofs, which three months 
after was thrown down by a ftorm. At prefent there is a 
black fpread eagle, over which is a gilded crofs. Joining to 
this church is the archbifhop’s palace, the front of which is 
very fine. The univerfity had feveral thoufand ftudents, who, 
when this city was befieged, mounted guard, as they did 
alfo in 1741. Befide this, there is the academy of Lower 
Auftria; and the archducal library is much frequented by 
foreigners, as it contains above 100, 000 printed books, and 
10,000 manufcripts. The academy of painting is remark¬ 
able for the fine pidures it produces. The archducal trea- 
fury, and a cabinet of curiofities of the houfe of Auftria, 
are great rarities. The inhabitants, in general, live in a 
fplendid manner ; and people of diftindion have all forts of 
wines at their tables, which they are very free with to 
foreigners. There is a fort of harbour on the Danube, where 
there are magazines of naval ftores and fhips have been fitted 
out to ferve on that river againft the Turks. Vienna is an 
archbifhop’s fee. It is feated at the place where the river 
Vienna, or Wien, falls into the Danube, 30 miles weft of 
Prefburgh, 350 north-north-eaft of Rome, 520 fouth-eaft by 
fouth of Amlterdam, 565 eaft of Paris, and 680 eaft-fouth-. 
eaft of London. E. Long. 16. 28. N. Lat. 48. 13. 

VIGIL, in church-hiftory, is the eve or next day before 
any folemn feaft; becaufe then Chriftians were wont to 
watch, faft, and pray, in their churches. 

Vigils of Plants, a term under which botanifts compre¬ 
hend the pvecife time of the day in which the flowers of 
different plants open, expand, and Ihut. 

As all plants do not flower in the fame feafon, or month ; 
in like manner, thofe which flower the fame day, in the fame 
place, do not open and fhut precifely at the fame hour. 
Some open in the morning, as the lip flowers, and com¬ 
pound flowers with flat fpreading petals; others at noon, 
as the mallows ; and a third fet in the evening, or after fun- 
fet, as fome geraniums and opuntias: the hour of fhutiing 
is equally undetermined. Of thofe which open in the morn¬ 
ing, fome fhut foon after, while others remain expanded till 
night. 

"The hours of opening, like the time of flowering, feem to 
vary, according to the fpecies of the plant, the temperature 
of the climate, and that of the feafon. Flowers, whofe ex¬ 
treme delicacy would be hurt by the ftrong imprefiions of 
an ardent fun, do not open till night; thofe which require 
a moderate degree of heat to elevate their juices ; in other- 
words, whofe juices do not rife but in the morning or even¬ 
ing, do not expand till then ; whilft thofe which need a 
more lively heat for the fame purpofe, expand at noon, when 
the fun is in his meridian ftrength. Hence it is, that the 
heat of the air being greater betwixt the tropics than elfe- 
where, plants which are tranfported from thofe climates into 


the cold or temperate climates of Europe, expand their Vigo 

flowers much later than in their native foil. Thus, a flower | 
which opens in fummer at fix o’clock in the morning at Se- ._ lU ° _ 3 ; 
negal, will not open at the fame feafon in France and Eng¬ 
land till eight or nine, nor in Sweden till ten. 

Linnseus diftinguifhes by the general name of folar (forts 
folares) all thofe flowers which obferve a determinate time 
in opening and fhutting. Thefe flowers are again divided, 
from certain circumftances, into three fpecies, or kinds: 

Equinoctial flowers (fores aquinoBtales) are fuch as open 
and fhut at all feafons, at a certain fixed or determinate hour. 

Tropical flowers (fores troplci) are fuch whofe hour of 
opening is not fixed at all feafons, but accelerated or retarded 
according as the length of the day is increafed or diminilhed. 

Meteorous flowers (fores meteorici) are fuch whofe hour 
of expanfion depends upon the dry or humid date of the air, 
and the greater or lefs preffure of the atmofphere. Of this 
kind is the Siberian fow-thiftle, which lhuts at night if the 
enfuing day is to be clear and ferene, and opens if it is to be 
cloudy and rainy. In like manner the African marigold, 
which in dry ferene weather opens at fix or feven in the 
morning, and fhuts at four o’clock in the afternoon, is a fure 
indication that rain will fall during the courfe of the day, 
when it continues ihut after feveq. 

VIGO, a fea-port town of Spain, in Galicia, with an old 
caftle and a fort. It is feated in a fertile country by the 
fea-fide. It was rendered famous by a fea-fight between the 
confederate fleet commanded by Sir George Rook, and a 
fquadron of French men of war, while the duke of Ormond 
with a body of land-forces drove the Spaniards from the 
caftles which defended the harbour. Admiral Hopfon hav¬ 
ing with infinite danger broke through the boom made 
acrofs the mouth of the harbour, the Englifli took four 
galleons and five large men of war, and the Dutch five gal¬ 
leons and one man of war. Four galleons, with 14 men of 
war, were deftroyed, with abundance of plate and other 
rich effeds. W. Long. 8. 2t. N. Lat. 42. 3. 

. VILLA franca, the name of feveral towns; one in- 
Piedmont, three miles eaft of Nice; another of Catalonia, 
l8 miles weft of Barcelona ; a third, the capital of St Mi¬ 
chael, one of the Azores; and a fourth, a town of Eftre- 
madura in Spain, 57 miles fouth-eaft of Salamanca. 

VILLAGE, an affemblage of houfes inhabited chiefly 
by peafants and farmers, and having no market, whereby it 
is diftinguifhed from a town. The word is French, formed- 1 
of n/ 7 , or 1 litis, “ low, mean, contemptible or rather, 
from the Latin villa , a country-houfe or farm. 

VILLAIN, or Villein, in our ancient cuftoms, denotes 
a man of fervile or bafe condition, viz. a bond-man or fervant. 

VILLARS (Lewis Hedor, duke de), marfhal of 
France, grandee of Spain, &c. and a very brave general, 
was the fon of Peter marquis de Villars, of a noble and 
ancient family. He was at firft aid de-camp to marflial 
de Bellefons, his coufin ; and diftinguifhed himfelf in feveral 
fleges and battles till the year 1702, when having obtained 
the vidory at Fredlinghem from the prince of Baden, he 
was made marfhal of France. The marflial de Villars took 
the fort of Kell the year following, and gained a battle at- 
Hocbftet in concert with the eledor of Bavaria. In 1707- 
he forced the lines of Stolhoffen, and raifed large contribu¬ 
tions from the enemy : but in 1709, he, in conjundion with 
marflial Bouflers, was entirely defeated by the duke of Marl¬ 
borough, at the battle of Malp-laquet, when marfhal Villars 
was wounded at the beginning of the adion. In 1712 he 
gained much glory by forcing the intrenGhments at Denain 
on the Scheld ; which was followed by the taking of Mar- 
chiennes, Douay, Bouch lin, Landau, Friburg, &c. and by 
the peace concluded at Raffat between the emperor and 

Franca 
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▼illenage. France in 1714. The marfhal de Villars, who had been 
plenipotentiary at the treaty of Raftat, was made prefident 
of the council of war in 1715, then counfellor of the regency, 
and minifter of Hate. In 1733, he was nominated to com¬ 
mand in Italy under the king of Sardinia, and the French 
king declared him marfhal-general of his camps and arrrres ; 
a title which had not been granted to any one fince the 
marfhal Turenne, who appears to have been the firft who was 
ever honoured with it. The marfhal de Villars made him- 
felf mailer of Pifighitona, Milan, Novara, and Tortona. 
But having opened the following campaign, he fell Tick, and 
died at Turin, in 1734, aged 8a. The Memoirs of M. de 
Villars have been publifhed in Holland, the firft volume of 
which was written by himfelf. 

VILLENAGE, in law. The folk-land or eftates held 
in villenage, was a fpecies of tenure neither ftri&ly feodal, 
Norman, nor Saxon; but mixed and compounded of them 
all; and which alfo, on account of the heriots that ufually 
attend it, may fe^m to have fomewhat Danilh in its compo- 
fition. Under the Saxon Government there were, as Sir 
William Temple fpeaks, a fort of people in a condition of 
downright fervitude, ufed and employed in the moltfervile 
works, and belonging, both they, their children, and effefts, 
to the lord of the foil, like the reft of the cattle or flock 
-upon it. Thefe feem to have been thofe who held what 
was called the folkland, from which they were removeable 
at the lord’s pleafure. On the arrival of the Normans here, 
it feems not improbable, that they, who were ftrangers to 
any other than a feodal ftate, might give fome l'parks of 
enfranchifement to fuch wretched perfons as fell to their 
fhare, by admitting them, as well as others, to the oath 
of fealty ; which conferred a right of protection, and railed 
the tenant to a kind of eftate fuperior to downright flavery, 
but inferior to every other condition. This they called 
•villenage, and the tenants villeins. 

Thel’e villeins, belonging principally to lords of manors, 
were either villeins regardant, that is, annexed to the manor 
or land ; or elfe they were in grofs, or at large, that is, an¬ 
nexed to the perfon of the lord, and transferable by deed 
from one owner to another. They could not leave their 
lord without his permiffion ; but, if they ran away, or were 
purloined from him, might be claimed and recovered by ac¬ 
tion, like beads or other chattels. They held indeed fmall 
portions of land by way of fudarning themfelves and fami¬ 
lies : but it was at the mere will of the lord, who might difl- 
polfefs them whenever he pleafed ; and it was upon villein 
fervices, that is, to carry out dung, to hedge and ditch the 
lord’s demefnes, and any other the nteaneft offices: and their 
fervices were not only bafe, but uncertain both as to their 
time and quantity. 

A villein could acquire no property either in lands or 
goods : if he purchafed either, the lord might feize them 
to his own ufe ; unlefs he contrived to difpofe of them again 
before the lord had feized them, for the lord had then loft 
his opportunity. 

In many places alfo a fine was payable to the lord, if the 
villein prefumed to marry his daughter to any one without 
leave from the lord : and, by the common law, the lord 
might alfo bring an adfion againll the hr.(band for damages 
in thus purloining his property. Tor the children of villeins 
were alfo in the fame llate of bondage uith tho.r parents ; 
whence they were called in Latin mti-vi, which gave rife to 
the female appellation of a villein, v,ho was called a rclfe. 
In cafe of a muiriage between a freeman and a neife, or a 
villein and a freewoman, the ilia; f allowed the condition of 
the father, being free if he was free, and villein if he was 
villein ; centraly to the maxim of the civil law, that partus 
J]qnitur y.ntmn. But no ballard could be born a villein, 


becaufe by another maxim of our law he is nullius Jllius; and Villenage. 
as he can gain nothing by inheritance, it were hard that he 
fhould lofe his natural freedom by it. The law, however, 
protected the perfons of villeins againft atrocious injuries of 
the lord : for he might not kill or maim his villein; though 
he might beat him with impunity. 

Villeins might be enfranchifed by manumiffion. In pro- 
cefs of time they gained confiderable ground on their lords ; 
and in particular ftrengthened the tenure of their eftates to 
that degree, that they came to have in them an intereft in 
many places full as good, in others better than their lords. 

For the good-nature and benevolence of many lords of ma¬ 
nors having, time out of mind, permitted their villeins and 
their children to enjoy their polfeffions without interrup¬ 
tion, in a regular courfe of defeent, the common law, of 
which cuftom is the life, now gave them title to preferibe 
againft their lords; and, on performance of the fame fer¬ 
vices, to hold their lands, in fpite of any determination of 
the lord’s will. For though in general they are ftill faid 
to hold their eftates at the will of the lord, yet it is fuch a 
will as is agreeable to the cuftom of the manor : which 
cuftoms are preferved and evidenced by the rolls of the fe- 
veral courts-baron in which they are entered, or kept on 
foot by the conftant immemorial ufage of the feveral ma¬ 
nors in which the lands lie. And as luch tenants had 
nothing to ihow for their eftates but thefe cuftoms, and 
admiffions in purfuance of them, entered on thofe rolls, or 
the copies of fuch entries witnefl'ed by the fteward, they 
now began to be called tenants by copy of court-roll, and their 
tenure itfelf a copyhold. 

Privileged Villenage, a fpecies of tenure otherwife called 
■oellein-focage. See Tenure. 

Ancient demefne conlifts of thofe lands or manors which, 
though now perhaps granted out to private fubjeCts, were 
actually in the hands of the crown in the time of Edward 
the Confeffor, or William the Conqueror; and fo appear 
to have been by the great furvey in the exchequer, called 
doomfday book. The tenants of thefe lands, under the crown, 
were not all of the fame order or degree. Some of them, 
as Britton teftifies, continued for a long time pure and ab- 
folute villeins, dependent on the will of the lord, and com¬ 
mon copy holders in only a few points. Others were in a 
great meafure enfranchifed by the royal favour ; being only 
bound i.i refpeCt of their lands to perform fome of the bet¬ 
ter fort of villein fervices : but thofe determinate and cer¬ 
tain ; as, to plough the king’s land for fo many days, ta 
fupply his court with fuch a quantity of provifions, and the 
like ; all of which are now changed into pecuniary rents: 
and in confideration hereof they had many immunities and 
privileges granted to them ; as, to try the right of their 
propet ty in a peculiar court of their own, called a court 
of ancient demefne, by a peculiar procefs denominated a writ 
of right clofe : not to pay toll or taxes ; not to contribute 
to the expences of knights of the ftiiie ; not to be put on 
juries, and the like. 

Thefe tenants therefore, though their tenure be abfo- 
lutely copyhold, yet have an intereft equivalent to a free¬ 
hold : for though their fervices were of a bafe and ville- 
nous original, yet the tenants were efteemed in all other re- 
fpeCts to be highly privileged villeins ; and efpecia’.ly for 
that their fervices were fixed and determinate, and that they 
couli not be compelled (like pure villeins) to relinquilh thole- 
tenements at the lord’s will, or to hold them againft their 
own: el tcleo (fays. BraCton) duuntur Isbcri. 

Lands holding by this tenure are therefore a fpecies c( 
copyhold, and as fuch preferved and exempted from the ope¬ 
ration of the ftatute of Charles II. Yet they differ from 
common copyholds, principally in the privileges before men. 

tl-U.d j 
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tiooed: at alfo they differ front freeholders by one efpecial 
..' - *I iar * c and tinfture of vilbnag?, noted by Brafton, and re¬ 
maining to this day ; viz. that they cannot be conveyed 
from man to man by the general common-law conveyances 
of feoffment, and the reft; but mult pafs by furrender to 
the lord or his fteward, in the manner of common copy- 
holds : yet with dfs difference, that, in the furrenders of 
thefe lands in ancient deinefne, it is not nfed to fay, “ to 
hold at the will of their lord,” in their copies ; but only, 
“ to hold according to the cullom of the manor.” 

VILLI, among botanifts, a kind of down-like fhorthair, 
with which feme trees abound. 

VILLIERS (George duke of Buckingham), an inge¬ 
nious and witty nobleman, whofe mingled charafter render¬ 
ed him at or.ce the ornament and difgrace, the envy and ri¬ 
dicule, of the court he lived in, was fon to that famous 
llatd'man and favourite of king Chatles I. uho loft his life 
by the hands of lieutenant Felton. He was born in 1627, 
the year before the fatal cataftrophe of his father’s death. 
The early parts of his education he received from various 
domeftic tutors, after which he was fent to. the univerfity 
of Cambridge. Having here completed a courfe of ftudies, 
he, with his brother lord Francis, went abroad- under the 
care of one Mr Aylefoury. Upon his return, which was 
not till after the breaking out of the civil wars, the king- 
being at Oxford, his grace repaired thither, was prefented 
to his majefty, and entered of Chrift-church college. Upon 
the decline of the king’s caufe, he attended prince Charles 
into Scotland, and was with him at the battle of Worcefter 
in 1661 ; after which, making his efcape beyond fea, he 
again joined him, and was foon after, as a reward for this 
attachment, made knight of the .garter. 

Delimits, however, of retrieving his affairs, he came pri¬ 
vately to England ; and in 1657 married Mary, the daugh¬ 
ter and foie heitefs of Thomas lord Fairfax, through whofe 
intereft.he recovered the greateft part of the eftate he had 
loft, and the affurance of fucceeding to an accumulation of 
wealth in the. right of his wife. 

We do not find, however, that this ftep loft him the 
royal favour; for after the reftoration, at which time he 
is laid to have poffeffed an eftate of L. 20,000 per annum, 
he was made one of the lords of the bed-chamber, called to 
the privy-council, and appointed lord-lieutenant of York- 
fhire and mafter of the horfe. All thefe high polls, how¬ 
ever, he loft again in the year 16 66. For having been re- 
i’ufed the poll of prefident of the north, he became difaf- 
fecled to the king ; and it was difcovered that he had car¬ 
ried on a fecret correfpondence by letters and other tranf- 
aftions with one Dr Heydon, tending to raife mutinies a- 
mong his majefty’s forces, particularly in the navy, to ftir 
up Edition among the people, and even to engage perfons 
in a confpiracy for the feizing the tower of London. Matters 
were ripe for execution ; and an infurreftion, at the head 
of which the duke was openly to have appeared, was on the 
-very eve of breaking out, when it was difcovered by means 
of fome agents whom Heydon had employed to carry let¬ 
ters to the duke. The detection of this affair fo exafperated 
the kin?, who knew Buckingham to be capable of the 
blackeft defigns, that he immediately ordered him to be 
Itizea ; but the duke finding means, after having defended his 
houfe for fome time by force, to make his efcape, his ma- 
; efty ftruek him out of all his co.mmiflions, and iffued a pro¬ 
clamation lequiring his furrender by a certain day. 

This Itcrm, however, did not long hang over his heaa; 
f or . on his making a humble lubmiffion, king Charles, who 
wa - far from being of an implacable temper, took him again 
into favour, and the very next year rellored him both to 
the privy- council and bed-chamber. But the duke’s difpo- 


fition for intrigue and machination could not long lie idle ; Wlliera. 
for having conceived a refentment againft the duke of Or- It 
mond for having afted with lome feverity againft him in _ 11 ( ca ^ 
regard to the laft-mentioned affair, he, in 1670, was fup- 
pofed to be concerned in an attempt made on that noble¬ 
man’s life by the fame Blood who afterwards endeavoured 
to fteal the crown. Their deftgn was to have conveyed the 
duke to Tyburn, and there to have hanged him ; and fo 
far did they proceed towards the putting it in execution, 
that Blood and bis fon had actually forced the duke out of 
his coach in St James’s Street, and carried him away be¬ 
yond Devonfhire houfe, Piccadilly, before he was refeued 
from them,. 

It does not appear, however, that this tranfaclion hurt 
the duke’s intereft at court; for in 1671 he was inftalled 
chancellorof the univerfity of Cambridge, and fent ambaf- 
fador to France. Here he was very nobly entertained by- 
Louis XIV. and prefented by that monarch at hjs depar¬ 
ture with a fword and belt f.t with jewels, to the value of 
40,000 piftoles ; and the next year he was employed in the 
fecond embaffy to that king at Utrecht. However, in June 
1674, he refigned the chanceljorfhip of Cambridge, and 
about the fame time became a zealous partizan and favourer 
of the Nonconformifts. On the 16th of February 1676, 
his grace, with the earls of Salifbury and Shaftefbu.ry and 
lord Warton, were committed to the tower by order of the 
houfe of lords, for a contempt in refufing to retraft the 
purport of a fpeech which the duke had made concerning 
a dilfolution of the parliament. This confinement did not 
laft long ; yet we find no material tranfaftion of this noble¬ 
man’s life recorded after it, till the time of his death, which 
happened in 1687. Wood tells us that he died at his houfe 
in Yorkfhire : but Mr Pope, who mull certainly have had 
very good information, and it is to be imagined would, not 
have dared to advance an injurious falfehood of a perfon 
of his rank, has, in his epiftle to lord Bathurft, given us 
a moll affefting account of the death of this ill-ftarred no¬ 
bleman, whom, after having been mafter of near L. 50,000 
per annum, he deferibes as reduced to the deepeft diftrefs 
by his vice and extravagance, and breathing bis laft mo¬ 
ments in a mean apartment at an inn. 

As to his perfonal charafter, it is impofllble to fay any 
thing in its vindication ; for though his fevered enemies ac¬ 
knowledge him to have poffeffed great vivacity and a quick- 
nefs of parts peculiarly adapted to the purpofes of ridicule, 
yet his warmeft advocates have never attributed to him a 
fingle virtue. His generofity was profufenefs, his wit ma¬ 
levolence, the gratification of his paffions his'fole aim thro’ 
life, his very talents caprice, and even his gallantry the 
mere love of pleafure. But it is impoffible to draw his 
charafter with equal beauty, or with more juftice, than in 
that given of him by Dryden, in his Abfalom and Achi- 
tophel, under the name of Zimri, to which the reader is 
referred. 

As a writer, however, he ftands in a quite different point 

of view. There we fee the wit, and forget the libertine._ 

His poems, which indeed are not very numerous, are capital 
in their kind ; but what will immortalize his memory while 
language fhall be underftood, or true .wit relifhed, is his ce¬ 
lebrated comedy of The Rehearfal. 

VILLOSE, or Villous, fomething abounding with 
villi or fibres like fhort hair; fuch is one of the coats of the 
ftomach. 

VINCA, in botany: A genus of plants of the clafs 
pentandria, and order of monogynia ; and in the natural fy Item 
arranged under the 30th order. Contort ce. The corolla is 
twilled; there are two ereft. follicles; the feeds are naked. 

There ..re five fpecies ; only two of which are natives of 

Britain : 
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St Vincent. Britain : I. The major , great periwinckle. It has a woody, 
eretft Item ; leaves broader and (harper pointed ; pedicles of 
the flowers ftraight, and calyx as long as the tube : other- 
wife like the former, z. The minor, fmall periwinckle, has 
a woody, creeping, (lender, crooked Item ; leaves long, oval, 
entire, pointed, oppofite, glofly. Flowers Angle, on long 
curved pedicles from the alas of the leaves, which ate large 
and blue. 

St VINCENT, one of the windward Caribbee iflands, 
which received its name from being difeovered on the 22d 
of January, the fea ft of that Saint. It is inhabited by a 
race of people, of whom Dr Robertfon gives this account: 
“ There is a great diftin&ion in character between the Ca- 
ribbees and the inhabitants of the larger iflands. The for¬ 
mer appear manifeftly to be a feparate race. Their lan¬ 
guage is totally different from that of their neighbours in 
the large iflands. They themfelves have a tradition that 
their anceftors came originally from fome part of the con¬ 
tinent, and having conquered and exterminated the ancient 
inhabitants, took poffeffion of their lands and of their wo¬ 
men. Hence they call themfelves Banaree, which flgnifies 
a man come from beyond fea. Accordingly, the Caribbees 
ftill ufe two diflindt languages, one peculiar to the men, and 
the other to the women. The language of the men has 
nothing common with that fpoken in the large iflands. The 
dialed! of the women confiderably refembles it. This ftrong- 
ly confirms the tradition which I have mentioned. The Ca¬ 
ribbees themfelves imagine that they were a colony from 
the Galibis, a powerful nation of Guiana in South America. 
But as their fierce manners approach nearer to thofe of the 
people in the northern continent, than to thofe of the natives 
of South America, and as their language has likewife fome 
affinity to that fpoken in Florida, their origin fhould be de¬ 
duced rather from the former than from the latter. In their 
wars, they ftill preierve their ancient praftice of deftroying 
all the males, and preferving the women either for fervitude 
or for breeding.” 

It remained a long time after it was difeovered inhabited 
by thefe people, and by another race improperly ftyled 
Black Caribs, who are in reality negroes defeended, as is 
generally believed, from fome who efcaped out of a Guinea 
ihip wrecked upon the coaft, and gradually augmented by 
fuch as from time to time fled thither from Barbadoes. 
Thefe nations were often at war ; but when their quarrels 
were compofed, they had a fticngth futficient to prevent 
ftrangers from fettling by force. The French, about half 
a century ago, at the requeft of the Caribs, made a defeent 
from Martinico, and attacked the negroes, but were repull- 
ed with lofs,; and found it their intereft to conciliate a friend- 
ihip with both rations by means of prefan ts, and furniftiing 
them with arms and ammunition. 

St Vincent was long a neutral ifland ; but, at the peace 
of 1763, the Fiench agreed that the right to it fliould be 
veiled in the Englifh; who, in the fequel, at the. inftancs 
of fome rapacious planters, engaged in an unjuft war againft 
the Caribbees, who inhabited the windward fide of the ifl¬ 
and, and who were obliged to confent to a peace, by 
which they ceded a very large trait of valuable land to the 
crown. The confequence of this was, that in the next war, 
in 1779, they greatly contributed to the reduction of thi-s 
ifland by the French, who, however, reftored it by the peace 
of 17S3. Since that time it has continued in the poflef- 
fion of Great Brit ain. During the prefent war, the Caiibs 
revolted ; and, affifted by the French, fpre.id defolation over 
the whole ifland. By the exertions of the governor, how¬ 
ever, and the Britifh forces in the Weft Indies, the revolt 
is in a great meafure quelled, though it will be long before 
things are reftored to their former ftate. 
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St Vincent is in length about 24 miles, and about iS Via cl. 
in breadth ; in circumference between Go and 70 The 
climate is very warm ; at lead in the judgment of the Eu¬ 
ropeans. The country is in general hilly, in fame places 
mountainous; but interfperfed with a variety of pleafant val¬ 
leys, and fome luxuriant plains.the foil being everywhere very 
fertile, and the high grounds are at lead in general eafy ot 
afeent. Few iflands of its extent are fo well watered: for 
(everal rivers run down from the mountains, ar.d (in:.Her 
dreams from almoft every hill; there are liken ife feveral line 
fprings at a little diftance from the fea. The inhabitants 
raife all kinds of ground provifions in plenty, and with little 
trouble. The rivers fupply them with a variety of fifli ; and 
the fame may be faid of ihe fea that we flics their coafis. 

They have abundance of excellent fruits, and very hue 
timber fit for almoft every ufe ; and with which they for¬ 
merly fupplied their neighbours. 

In 1770 its exports were, cotton, 284 bags, at id. p.r 
bag, 2S40I. Coffee,' 4818 hundred-weight one quarter fix 
pound, at 3I. 5s. per hundred-weight, 15,659b 9s. 8’d. Ca¬ 
cao, 1000 hogfheads and one barrel, at 25b per hog (head, 
and 12I. per barrel, 25,012!. Rum, 346 hoglheads, at icl. 
^erhogfhead, 3460I. Sugar, 2866 hogflieads, at 17I. tos. 
per hogfhead, 50,155b In all to Great Britain, 97,126b 
9s. i^d. To North America, 13,375b Total 110,501b 
9s. 8^d. W. Long. 6i°. N. Lat. 13 0 . 

VINCI (Leonardo da), an illuftrious Italian painter, de¬ 
feended irom a noble Tufcan family, was born in the caflle 
of Vinci near Florence in 1445. He was placed under 
Andrea Verochia, a celebrated painter in that city ; but 
foon furpafled him and all his prcueceflors fo much, as to 
be reputed the mafter of the third or golden age of mo¬ 
dern painting. But his ftudies were far from terminating 
here; no man’s genius was more univerfal: he applied him- 
felf to arts, to literature,, and to the accomplifhments of the 
body ; and he excelled in every thing which lie attempted. 

Lewis Sforza duke of Milan prevailed on him to be direc¬ 
tor of the academy for architedlure he had juft eftablilhed ; 
where Leonardo foon banifhed all the Gothic falhions, and 
reduced every thing to the happy fimplicity of the Greek 
and Roman ftyle. By the duke’s order he conftrufled the 
famous aqueduf! that fupplies the city of Milan with wa¬ 
ter : this canal goes by the name of Mortrfana, being above 
200 miles in length, and conducts the water of the liver 
Adda quite to the walls of the city. In 1479, ^ )e ' vas defil¬ 
ed to confiiud! fome new device for the entei tainment of 
Louis XII. of France, who was then to make his entrance 
into Milan. Leonardo accordingly made a very curious 
automaton in the form of a lien, which marched out to 
meet the king, reared up on its hinder legs before him, and 
opening its breaft, difplayed an efcutcheon with flenr de lys 
quartered on it. The disorders of Lombardy, with the 
misfortunes of his patrons the Sforzi, obliging Leonardo to 
quit Milan, he retired to Florence, where he fiourifhed nnder 
the Medici: here he raifed the envy of Michael Anq-elo, 
who was his contemporary ; and Raphael, from the (Tudy 
of his works, acquired his belt manner ol defigning. At 
length on the invitation cf Francis I. lie removed to France 
when about 70 years ofage; where the journey and change 
of climate threw him into his laft ficknefs : he languillied 
for fome months at Fontainoletu, where the k : ng came fre¬ 
quently to fee him; and one day riling up in his bed to 
acknowledge the honour done him, he fainted, and Fiancis 
fupporting him, Leonardo died in bis arm*. Hi-' death 
happened in 1520. Some of id* paintings are to be (ten 
in England and other countries, but the greateft past ct 
them are in Florence and Fiance. Fie compofed a gr.cat 
number of difeourfts on curious fubjeetr; but none of them 
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\ ificulcm have been publiflied but Ins treatife on the Art of Painting. 
Vi'iecar —-For hit an itomical knowledge, fee Anatomy (hillory 
p. 669. 

VINCULUM, in algebra, a character in form of aline, 
or ftroke drawn over a fadtor, divifor, or dividend, when 
compounded of feveral letters or quantities to conned): them, 
and (hows that they are to be multiplied ot divided, &c. to¬ 
gether by the o*her term. 

Thus J x a + b—c Ihows that d is to be multiplied into 
a -J- b—c . — 

VINE, in botany. See Vitis. 

VINEGAR, Acetum, an agreeable acid and penetrating 
liquor, prepared from wine, cyder, beer, and other liquors ; 
of confiderable ufe, both as a medicine and a fauce. The 
word is French, vinaigre: formed from t tin, “ wine and 
aigre, “four.” See Acetum, and Chemistry-TWA. 

Wine and other vinous liquors are changed into vinegar 
by the acetous fermentation. The acetous fermentation is 
JUvoifier’s nothing more than the acidification or oxygenation of wine, 
CLmiHry. produced in the open air by means of the abforption of 
oxygen. Vinegar is compofed of hydrogen and carbon, 
united togetherin proportions not yet afceriained, and chang¬ 
ed into the acid ftate by oxygen. As vinegar is an acid, 
•we might conclude from analogy, that it contains oxygen ; 
hut this is put beyond doubt by diredl experiments. In the 
firft place, we cannot change wine into vinegar without 
the contact of air containing oxygen : fecondly, this procefs 
is accompanied by a diminution of the air in which it is 
carried on from the abforption of its oxygen ; and thirdly, 
wine may be changed into vinegar by any other means of 
oxydation. Independent of the proofs which thefe fadls 
furnilh of the acetous acid being produced by the oxyge¬ 
nation of wine, an experiment made by Mr. Chaptal, pro- 
feffor of chemiftry at Montpelier, gives a diftindl view of 
what takes place in this procefs. ’He impregnated fome 
Water with about its own bulk of carbonic acid gas, procur¬ 
ed from beer vats in fermentation ; and placed this water 
in a cellar, in veffels communicating with the air, and in a 
Ihort time the whole was converted into acetous acid. This 
carbonic acid gas, procured from beer vats in fermentation, 
is not perfectly pure, but contains a great quantity of al¬ 
cohol in folution; wherefore water impregnated with it 
contains all the materials neceffary for forming the acetous 
acid. The alcohol furnilhes hydrogen aud one portion of 
carbon; the carbonic acid furnilhes oxygen and the reft of 
carbon ; and the air of the atmofpbere furnilhes the reft of 
the oxygen neceflary for changing the mixture into acetous 
acid. From this obfervation it follows, that nothing but 
hydrogen is wanting to convert carbonic acid into acetous 
acid ; or, more generally, that by means of hydrogen ; 
and according to the degree of oxydation, carbonic acid 
may be changed into all the vegetable acids : and, on the 
contrary, that, by depriving any of the vegetable acids of 
their hydrogen, they may be converted into carbonic acid. 

The procefs indicated by Boerhaave for making vinegar 
Chaptal s j s t p e mo ft f re q Uem ly u fed. f t CO nfifts in fixing two 
oemi ry. ca fl cs in a warm room or place. Two falfe bottoms of 
balket-wcrk are fixed at a certain diftance from the bottom, 
upon which the refufe of grapes and vine twigs are placed. 
One of thefe tuns is filled with wine, and the other only 
half filled. The fermentation begins in this laft ; and, when 
* it is in full action, it is checked by filling the calk up with 
wine out of the other. The fermentation then takes place 
in the laft mentioned calk, that remained half filled; and 
this is checked in the fame manner by pouting back the 
fame quantity of liquid out of the other ; and in this way 
the procefs is continued till the vinegar is made, which is 
ufuaily in about 15 days. When the fermentation developes 


itfelf, the liquor becomes heated and turbid ; a great num- Vincgir, 
ber of filaments are feen in it; it emits a lively Imell; and 
much air isabforbed, according to the obfervation of the 
Abbe Rozier. A large quantity of lees is formed, which 
fubfides when the vinegar becomes clear. This lees is very 
analogous to the matter. 

Vinegar is purified by diftillation. The firft portions 
which pafs over are weak ; but foon afterwards the acetous 
acid riles, and is ftronger the later it comes over in the dif¬ 
tillation. This fluid is called dijlille.d vinegar; and is thus 
cleared of its colouring principle, and the lees, which are 
always more or lefs abundant, Vinegar may likewife be 
concentrated by expoflng it to the froft. The fuperabun- 
dant water freezes, and leaves the acid more condenfed. 

Methodrf making Cyder Vinecar. —The cyder (the mean- 
eft of which will ferve the purpofe) is firft to be drawn off 
fine into another velfel, and a quantity of the muft of ap¬ 
ples to be added ; the whole is let in the fun, if there be 
conveniency for it; and at a week or nine days end it may 
be drawn off. 

Method of making Beer Viitegar —Take a middling fort 
of beer, indifferently well hopped ; into which, when it has 
worked well and grown fine, put fome rape, or hulks of 
grapes, ufuaily brought home for that purpofe ; malh them 
together in a tub ; then letting the rape fettle, draw off the 
liquid part, put it into a calk, and fetit in the fun as hot as 
may. be ; the bung being only covered with a tile or flate- 
ftone ; and in about 30 or 40 days it will become a good 
vinegar, and may pafs in ufe as well as that made of wine, 
if it be refined, and kept from turning mufty. 

Or thus:—To every gallon of fpring-water add three 
pounds of Malaga raifins ; which put into an earthen jar, 
and place them where they may have the hotteft fun from 
May till Michaelmas; then preffing all well, tun the liquor 
up in a very ftrong iron-hooped velfel, to prevent its burft- 
ing , it will appear very thick and muddy when newly pref- 
fed ; but will refine in the velLl,. and be as clear as wine. 

Thus let it remain untouched for three months before it is 
drawn off, and it will prove excellent vinegar. 

Bo make Wine Vin eg a?. . —Any fort of vinous liquor being 
mixed with its own fasces, flowers, orferment, and its tar¬ 
tar firft reduced to powder ; or elfe with the acid and au- 
ftere ftalks of the vegetable from whence the wine was ob¬ 
tained, which hold a large proportion of tartar; and the 
whole being kept frequently ftirring in a velfel which has 
formerly held vinegar, or fet in a warm place full of the 
fleams of the fame, will begin to ferment anew, conceive 
heat, grow four by degrees, and foon after turn into vinegar. 

The remote fubjedls of acetous fermentation are the fame 
with thofe of vinous ; but the immediate fubjedts of it, are 
all kinds of vegetable juices, after they have once undergone 
that fermentation which reduces them to wine: for it is ab- 
folutely impoffible to make vinegar of muft, the crude juice 
of grapes, and other ripe fruits, without the previous affift- 
ance of vinous fermentation. 

The proper ferments for this operation, whereby vinegar 
is prepared, are, 1. The fseces of all acid wines. 2. The 
lees of vinegar. 3. Pulverized tartar, efpecially that of 
Rhenifh wine, or the cream or chryftals thereof. 4. Vinegar, 
itfelf. 5. A wooden velfel well dienehed with vinegar, or 
one that has long been employed to contain it. 6. Wine 
that lias often been mixed with its own fasces. 7. The twigs 
of vines, and the ftalks of grapes, currants, cherries, or other 
vegetables of an acid auftere take. 8. Baker’s leven, after 
it is turned acid. 9. A.ll manner of ferments, compounded 
of thofe already mentioned. 

Vinegar Concentrated. See Chemistry, n° 881. 

Vinegar (Sc.lt of J. See Chemistry, n° 883, 
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Vinegar Eels in FixrGAR. See Animalcule, n° 9. Andes, near Mantua, where lie was born, 70 ear? B. C. Vir*'l. 

Jl VINEYARD, a plantation of vines. The bed fituation He Itudied firft at Mantua ; then at Cremona, Milan, and 

Yj of a vineyard is on the declivity of a hill facing the fouth. Naples; whence going to Rome, he acquired the efteem of 

VIO (Thomas de). See Cajetan. the greateft wits and nwft illuitrious perfons of his time ; 

VIOL, a mulical inflrument of the fame form with the and among others of the emperor Aoguftus, Mxcenas, and 
violin, and, like that, ftruck with a bow,. Pollio. He was well /killed not only in polite literature 

VIOLA, in botany : A genus of plants of the clafs fyn - and poetry, but alfo in philofophy, the mathematics, geo- 
genefuz, order monogynia ; in the natural fyllem arranged graphy, medicine, and natural hiltorv. Though one of the 
under the 29th order, Campanacea. The calyx is penta- greateft geniufes of his age, and the admiration of the Ro- 
phyllous; the corolla fivepetaled, irregular, with a nedlarium mans, he always prefervedaAngular modefty, and lived challe 
behind, horn-(haped ; thecapfuleis above the germen, three- at a time when the manners of the people were extreme- 
valvcd, monolocular. There are 2$ fpecies; fix of which are ly corrupt. He carried Latin poetry to filch an high per- 

natives of Britain. The mod important of thefe are, 1. fediion, that he was judly edeemed the prince cf Latin 

The palujlris , march violet. The leaves are fmooth, reni- poets. He fird turned himfelf to padoral ; and being cap- 

form, two or three on each footftalk : flowers pale blue, tivated with the beauty and fweetnefs of Theocritus, was 

fmall, inodorous. An infufion of the flowers is an excellent ambitious to introduce this new fpecies of poerry among 
ted of the prefence of acids and alkalis. 3. The odorata, the Romans. His fird performance in this way is fuppofed 
purple fweet violet, has leaves heart-fhaped, notched : flowers to have been written U. C. 709. the year before the death 
deep purple, Angle; creeping feions. The flowers of this of Julius Csefar, when the poet was in his 2yth year : it is 
plant taken in the quantity of a dram or two are faid to be intitled 4 lex'is. Poflibly PaUmon was bis fecond : it is a 
gently purgative or laxative, and, according to Bergius and clofe imitation of the fourth and fifth Idylls of Theocritus, 
fiome others, they poflefs an anodyne and pedoral quality. Mr Wharton places Siltnus next; which is laid to have been 
3. Tricolor, panfies, heart’s eafe, or three faces under a hood, publicly recited on the flags by Cytheris, a celebrated co- 
The Items are diffufe, procumbent, triangular; the leaves ob- median. Virgil’s fifth eclogue is compofed in allufion to 
long, cut at the edges ; ftipulse d§ntatfd: the flowers pur- the death and deification of Cafiar. The battle of Philippi 
pie, yellow, and light blue ; inodorous. in 712 having put an end to the Roman libei ty, the vete- 

This elegant little plant .merits culture in every garden, ran foldiers began to murmur for their pay ; and Auguftus, 
for the beauty and great variety of its three-coloured flowers ; to reward them, diftributed among them the lands of Man- 
find it will fucceed anywhere in the open borders, or other tua and Cremona. Virgil was involved in this common 
compartments, difpofed in patches towards the front; either calamity; and applied to Varus and Pollio, who warmly 
by fowing the feed at once to remain, or by putting in recommended him to Auguftus, and procured for him his 
young plants previoufly raffed in a feed.bed : they will begin patrimony again. Pull of gratitude to Auguftus, he corn¬ 
flower ing early in furnmer, and will continue (hooting and pofed the 'Tityrus , in which he introduces two fliepherds : 
flowering in fucceffion till winter ; and even duripg part of one of them complaining of the diftradtion of the times, 
that feafon in mild weather. and of the liavock the foldiers made among the Mantuan 

The common violet is propagated by parting the roots, farmers ; the other rejoicing for the recovery of his eftate, 
fometimes by feed. and promifing to honour as a god the perfon who reftored 

VIOLATION, the adt of violating, that is, forcing a it to him. But our poet’s joy was not of long continuance ; 
woman, committing a rape upon her.—This term isalfo for we are told, that when he returned to take polfeffion of his 
ufed in a moral fenfe, for a breach or infringement of a law, farm, he was violently aflaulted by the intruder, and would 
ordinance, or the like. certainly have been killed by him if he had not efcaped by 

VIOLET, in botany. See Viola. fwimming baftily over the Mincio. Upon this unexpedted diff 

Violet-C rab, in zoology. See Cancer. appointment, he returned to Rome to renew his petition ; and 

VIOLIN, or Fiddle, a mufical inflrument mounted during his journey feems to have compofed his ninth eclogue, 
with four firings or guts, and (truck or played with a bow. The celebrated eclogue, intitled Pollio , was compofed U. C. 

The ftyle and found of the violin is the gayell and mod 714, upon the following occafion: The conful Pollio on the 
, fprightly of all other inftruments ; and hence it is of all part of Antony, and Msecenas on the part of Caefar, had made 
others the fitted for dancing. Yet there are ways of touch- up the differences between them; by agreeing, that Odtavia, 
ing it, which render it grave, foft, langui/hing, and fit for half-fifter to Caefar, (hould be given in marriage to Antony, 
church or chamber mufic—It generally makes the treble This agreement caufed an univerfal joy ; and Virgil, in his 
or higheft parts in concerts. Its harmony is from fifth to eclogue, teftified his. Odtavia was with child by her late 
fifth. Its play is compofed of bafs, counter-tenor, tenor, hufband Marcellus at the time of this marriage ; and where- 
and treble; to which may be added, a fifth part: each as the Sibylline oracles had foretold, that a child was to be 
part has four fifths, which rife to a greater feventeenth. born about this time, who fhould rule the world, and efta- 
VIOLONCELLO, of the Italians, is properly our fifth blifh perpetual peace, the poet ingenioufly fuppofes the 
violin ; which is a little bafs violin half the fize of the com- child in Octavia’s womb to be the glorious infant, under 
mon bafs violin, and the firings bigger and longer in pro- wbofe reign mankind was to be happy, the golden age to 
portion: confequently its found is an odtave lower than our return from heaven, and fraud and violence to be no more, 
bafs violin ; which has a noble effedt in concerts. In this celebrated poem, the author, with great delicacy at 

VIPER, in zoology. See Coluber, Poison, and Ser- the fame time, pays his court to both the chiefs, to his 
pent ; in which lait article every thing concerning the patron Pollio, to Odtavia, and to the unborn infant. In 
poifon of the ’viper, for which we referred from Poison, is 715, Pollio was fent againft the Parthini, a people of Illy- 
already difeuffed. ricum ; and during this expedition, Virgil addrgffed to him 

VIRAGO, a woman of extraordinary ftature and cou- a beautiful eclogue, called Pharmaceutria. His tenth and 
Tage ; and who, with the female fex, has the mien and air laft eclogue was addreffed to Gallus. 
of a man, and performs the aftions and exercjfes of men. In 'his 34th year, he retired to Naples, and laid the 
VIRGIL, or Publius Virgilius Maro, the mod ex- plan of this Georgies; which he undertook at the intreaties 
cellent of all the Latin poets, was the fon of a potter of of Mstcenas to whom he dedicated them. This wife and 
Vo l. XVIII. Part II. 4 Q a bl e 
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Virgil. abl e minifter refolved, if poffible, to revive the decayed fpi- 
rit of hufbandry ; to introduce a tafte for agriculture, even 
among the great; and could not think of a better method to 
effect this, than to recommend it by the infinuating charms 
of poetry. Virgil fully anfwered the expe&ations of his pa¬ 
tron by his Georgies. They are divided into four books. 
Corn and ploughing are the fubje£t of the firft, vines of the 
fecond, cattle of the third, and bees of the fourth. 

He is fuppofed to have been in his 45th year when he 
began to write the iEneid ; the defign of which was to re¬ 
concile the Romans to the government of Auguftus. Au¬ 
guftus was eager to perufe this poem before it was finifhed ; 
and intreated him by letters to communicate it. Macrobius 
has preferved to us part of one of Virgil’s anfwers to the 
emperor, in which the poet excufes himfelf: who, however, 
at length complied, and read himfelf the fixth book to the 
emperor: when Ofiavia, who had juft loft her fon Marcel- 
lus, the darling of Rome, and adopted fon of Auguftus, 
made one of the audience. Virgil had artfully inferted that 
beautiful lamentation for the death of young Marcellus, be¬ 
ginning with— 0 nate, ingentem luclum ne quare tuormn —but 
luppreifed his name till he came to the line— Tu Marcellus 
eris : upon hearing which, Odtavia could bear no more, but 
fainted away ; overcome with furprife and forrow. When (he 
recovered, fhe made the poet a prefent of ten fefterces for eve¬ 
ry line, which amounted in the whole to above 2000!. 

The JEneid being brought to a conclufion, but not to the 
perfeftion our author intended to give it, he refolved to tra¬ 
vel into Greece, to corredit and polifh it at leifure. It was 
probably on this occafion that Horace addrefled that affec¬ 
tionate ode to him, Sic te Diva potens Cypri, &c. Auguftus 
returning vi£torious from the ealt, met with Virgil at Athens, 
who thought himfelf obliged to attend the emperor to Italy : 
but the poet was fuddenly feized with a fatal diftemper, 
which being increafed by the agitation of the veil'd, put an 
end to his life as foon as he landed at Brundufium, in his 52ft 
year. He had ordered in his will, that the iEneid fhould 
be burnt as an unfinifhed poem ; but Auguftus for bade it, 
and had it delivered to Varius and Tucca, with the ftrifteft 
charge to make no additions, but only to publifh it corre&ly. 
He died with fuch fteadinefs and tranquillity, as to be able 
to didate his own epitaph in the following words : 

Mantua me genuit : Calabri rapuere, tenet nunc 

Parthenope ; cecini Pafcua , Rura, Duces. 

His bones were carried to Naples, according to his earned 
requeft ; and a monument was ereded at a fmall diftance 
from the city. 

Virgil was of a fwarthy complexion, tall, of a fickly con- 
ftitution, and afflided with frequent head-achs and (pitting 
of blood. He was fo very bafliful, that he often ran into 
the (hops to prevent being gazed at in the ftreets ; yet was 
fo honoured by the Roman people, that once coming into 
the theatre, the whole audience rofe up out of refped to 
him. He was of a thoughtful and melancholy temper ; he 
fpoke little, and loved retirement and contemplation. His 
fortune was affluent; he had a fine houfe and well furnifhed 
library near Maecenas’s gardens, on the Efquiline mount at 
Rome, and alfo a delightful villa in Sicily. He was fo be¬ 
nevolent and inoffenfive, thatmoftofhis contemporary po¬ 
ets, though they envied each other, agreed in loving and 
efteeming him. He revifed his verfeswith prodigious feve- 
rity ; and ufed to compare himfelf to a fhe bear, which licked 
her cubs into fhape. 

The beft edition of Virgil’s works are thofe of Mofvicius, 
■with the notes of Servius, printed at Lewarden in 1717, 2 
vols 4to 1 and that of BurmaD, at Amfterdam, 1746, in 4 


vols 4to. There are feveral Englifh tranflations, which are Virgil, 
well known. Virginia.- 

Virgil (Polydore), an Englifh hiftorian, born at Uibi- 
no in Italy, was fent in the beginning of the 16th century, 
by pope Alexander VI. as fub-colleftor of the Papal tax, 
called Peter-pence, in this kingdom. He had not been long 
in England before he obtained preferment in the, church ; 
for in 1503 he was prelented to the re&ory of Church- 
Langton in the archdeaconry of JLeicefter. In 1507 he was 
collated to the prebend of Scamlefby in the church of Lin¬ 
coln ; and in the fame year was made archdeacon of Wells, 
and prebendary of Hereford. In 1513, he refigned his pre¬ 
bend of Lincoln, and was collated to that of Oxgate in St 
Paul’s London. We are told, that on his preferment to 
the archdeaconry of Wells, he refigned the office of fub- 
colledtor to the pope, and determined to (pend the remainder 
of his life in England, the Hiftory of which kingdom he be¬ 
gan in the year 1505, at the command of Henry VII. That 
work cofthimi2 years labour. In 1526, he finifhed his 
treatife on Prodigies. Polydore continued in England du¬ 
ring the whole reign of Henry VIII. and part of that of 
Edward VI. whence it is concluded that he was a moderate 
Papift. In 1550, being now an old man, he requefted leave 
to revifithis native country. He was accordingly difmiffed 
with a prefent of 300 crowns, together with the privilege 
of holding his preferments to the end of his life. He died 
at Urbino in the year 1555. As an hiftorian, he is accufed 
by fome as a malignant flanderer of the Englilh iiation ; yet 
Jovius remarks, that the French and Scotch accufe him of 
having flattered that nation too much: (See his Elog. cap. 

135. p. 179). Befides the above, he wrote, 1. De rerum 
inventoribus ; of which an Englifh tranflation was publilbed 
by Langley in 1663. It was alfo tranflated into French and 
■ Spanifh. 2. De prodigiis et fortibus. 3, EpiJ'coporum Anglia 
catalogue. Manuicript. 4. De vita perfeBa, Bafil. 1546, 

1553, 8vo. 5. Epijlola erudita; and home other works. 

VIRGINIA, one of the United States of North Ame¬ 
rica, is bounded on the eaft by the Atlantic Ocean, on the 
north by Pennfylvania and Maryland, on the weft by Ken¬ 
tucky, on the fouth by North Carolina. 

Thefe boundaries include an area fome what triangular of 
about 70,000 miles. The country between the great 
Kanhaway and the Cumberland river formerly part of this 
flate, containing about 50,000 fquare miles has been lately 
erefted into the new ftate of Kentucky. 

The principal rivers in Virginia are, Roanoke, James ri¬ 
ver, which receives the Rivanna, Appamattox, Chickahomi- 
ny, Nanfemond, and Elizabeth rivers ; York river, which is 
formed by thejundion ofPamunky and Mattapony rivers ; 
Rappahannok, and Patomak. 

The mountains are not folitary and fcattered confufedly 
over the face of the country ; they commence at about 150 
miles from the fea-coaft, and are difpofed in ridges one be¬ 
hind another, running nearly parallel with the coaft, though 
rather approaching it as they advance north-eaft wardly. To Jefferfon’s 
the fouth-weft, as the trad of country between the fea coaft Virginia, 
and the Miffiffippi becomes narrower, the mountains con¬ 
verge into a Angle ridge, which, as it approaches the Gulph 
of Mexico, fubfide-s into plain country, and gives rife to fome 
of the waters of that Gulph. 

From the great extent of Virginia, it may be expeded 
that the climate is not the fame in all its parts. It is re¬ 
markable that, proceeding on the fame parallel of latitude 
weftwardly, the climate becomes colder in like manner as 
when you proceed northwardly. This continues to be the 
cafe till yoq attain the fummit of the Allegany, which is 
the bigheft land between the ocean and the Miffiffippi- 
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Virginia. From thence, defending in the fame latitude to the Miffif- 
fippi, the change reverfes ; and, if we may believe travellers, 
it becomes warmer there than it is in the fame latitude on 
the fea-lide. Their teftimony is (Lengthened by the vege¬ 
tables and animals which fubfift and multiply there naturally, 
and do not on the fea-coaft. Thus catalpas grow fpontane- 
oufly on the Miffilfippi as far as the latitude of 37, and reeds 
as far as 38, degrees. Perroquets even winter on the Sioto 
in the 39th degree of latitude. In the fummer of 1779, 
when the thermometer was at 90 degrees at Monticello, and 
96 degrees at Williamfburg, it was no degrees at Kalkalkia. 
Perhaps the mountain, which overhangs this village on the 
north fide, may by its refle&ionhave contributed fomewhat 
to produce this heat. 

The number of free inhabitants in this ftate in 1790 was 
434,983, Haves 292,627. The number of free inhabitants 
were to the number of flaves nearly as 54 to 29. 

The college of William and Mary is the only public fe- 
minary of learning in Virginia. It was founded in the time 
of king William and queen Mary, who granted to it 20,000 
acres of land, and a penny a pound duty on certain tobaccoes 
exported from Virginia and Maryland. The affembly alfo 
gave it by temporary law a duty on liquors imported, and 
fkins and furs exported. From thefe refources it received 
upwards of 3000I. communibus annis. The buildings are of 
brick, fufficient for an indifferent accommodation of perhaps 
100 ftudents. By its charter it was to be under the go¬ 
vernment of 20 vifitors, who were to be its legiflators ; and 
to have a prefldent and fix profefTorfliips, which at prefent 
Hand thus:—A profefforfhip for Law and Police ; Anato¬ 
my and Medicine ; Natural Philofophy and Mathematics ; 
Moral Philofophy, the Law of Nature and Nations, the Fine 
Arts; Modern Languages. For the Brafferton. The col¬ 
lege edifice is a large, irregular pile, which, however, 
ferves the purpofe for the prefent. In 1787, there 
were about 30 young gentlemen members of this college, a 
large proportion of which were law ftudents. There are a 
number of flourifhing academies in Virginia; one in Prince 
Edward county, one at Alexandria, one at Norfolk, one at 
Hanover, and others in other places. 

The prefent denominations of Chriftians in Virginia are 
Prefbyterians, who are the moft numerous, and inhabit the 
weftern parts of the ftate ; Epifcopalians, who are the moft 
ancient fettlers, and occupy the eaftern and firft fettled parts 
of the ftate. Intermingled with thefe are great numbers of 
Baptifts and Methodifts. The bulk of thefe laft mentioned 
religious fetts are of the poorer fort of people, and many of 
them are v«;ry ignorant (as is indeed the cafe with the other 
denominations), but they are generally a virtuous well-mean¬ 
ing fet of people. 

Virginia has produced fome of the moft diftinguiflred men 
that have been adtive in effecting the two late important re¬ 
volutions in America, whofe political and military charafler 
will rank among the firft in the page of hiftory. The great 
body of the people do not concern themfelves with politics ; 
fo that their government, though nominally republican, is in 
fad! cligarchicalorariftocratical. The Virginians who are rich, 
areingeneral fenfible, polite, and hofpitable andofan indepen¬ 
dent fpirit. The poor are ignorant and abjedt; all are of an 
inquilitive turn, and in many other refpedts vei y much refem- 
ble the people in the eaftern ftates. There is a much greater 
dilparity between the rich and the poor in Virginia than in 
any of the northern ftates. A fpirit for literary inquiries, 
if not altogether confined to a few, is, among the body of 
the people, evidently fubordinate to a fpirit of gaming and 
barbarous lports. At almoft every tavern or ordinary on 
the public road there is a billiard table, a backgammon 
table, cards, and other in:plements for various games. To 


thefe public houfes the gambling gentry in the neighbour- Virgnui 
hood refort to kill time which hangs heavily upon them; and S 
at this bufinefs they are extremely expert, having been ac- ir * u< ‘ L 
cuftomed to it from their earlieft youth. The paflion for cock- 
fighting, a diverfion not only inhumanly barbarous, but in¬ 
finitely beneath the dignity of a man of fenfe, is fo predo- 
minant, that they even advertife their matches in the public 
newfpapers. 

The executive powers are lodged in the hands of a go¬ 
vernor chofen annually, and incapable of adling more than 
three years in feven. He is afiifted by a council of eight 
members. The judiciary powers are divided among feveral 
courts. Legiflation is exercifed by two houfes of aflembly, 
the one called the Houfe of Delegates, compofed of two mem¬ 
bers from each county, chofen annually by the citizens pof- 
fefling an eftate for life in 100 acres of uninhabited land, or 
25 acres with a houfe on it, or in a houfe or lot in fome town. 

The other called the Senate, confifting of 24 members, chofen 
quadrennially by the fame electors, who for this purpofe are 
diftributed into 24 diftridts. The concurrence of both houfes 
is neceffary to the paflage of a law. They have the appoint¬ 
ment of the governor and council, the judges of the fuperior 
courts, auditors, attorney-general, treafurer, regifter of the 
land office, and delegates to Congrefs. 

Before the prefent war, there was exported from this ftate, 
communibus annis, nearly as follows : 


Articles. 

Quantity. 

Tobacco. - 

SS,ooo hhds. of iosolb 

Wheat, .... 

800,000 bulhels 

Indian Corn, - . - 

6 00,000 bulhels 

Shipping, 

Mails, planks, feantling, Ihingles, Haves, 


Tar, pitch, turpentine, 

30,000 barrels 

Peltry, viz. flcins of deer, beavers, otters, ■> 
tnulk-rats, racoons, foxes, - j 

180 hhds. of 600 lb. 

Pork, - - - . 

Flax feed, hemp, cotton. 

4,000 barrels 


Pit coal, pig iron, 


Peafe, - » • 

5,000 bulhels 

Beef, ... 

X,ooo barrels 

Sturgeon, white lhad, herring, 

Brandy from peaches and apples, whilky, 


Horfes, 


1 he amount oi the above articles i© 850,000!. Virginia money, 0^ 
607,142 guineas. 


The whole country before it was planted was one conti¬ 
nued foreft interfperfed with marfhes, which in the Weft In¬ 
dies they call fwamps . No country now produces greater 
quantities of excellent tobacco ; and the foil is generally fo 
fandy and fliallow, that after they have cleared a frefh piece 
of ground out of the woods, it will not bear tobacco after 
two or three years unlefs cow-penned and well dunged. The 
forefts yield oaks, poplars, pines, cedars, cyprefles, fweet 
myrtles, chefnuts, hickery, live oak, walnut, dog-wood, 
alder, hazel, chinkapins, locuft-trees, faffafras, elm, affi, 
beech, with a great variety of fweet gums and incenfe, 
which diftil from feveral trees ; pitch, tar, rofin, turpentine, 
plank-timber, mails, and yards. Virginia yields alfo rice, 
hemp, Indian corn, plenty of pafture, with coal, quarries of 
ftone, and lead and iron ore. 

VIRGO, inaftronomy, one of the figns or conftellations 
of the zodiac. 

VIRGULA Divinitoria, divining rod. See Mine, 
Vol. XII. p. 41. 

VIRTUAL, or Potential ; fomething that has a 
power or virtue of afting or doing* The term is chiefly 
underftood of fomething that a£ts by a fecret invifible caufe, 
in oppofition to actual and fenfible. 

VIRTUE, a term ufed in various fignifications. In the 
4 0 1 general 
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▼irtwofc general it denotes power, or the perfection of any thing, 
Viftul w hether natural or fupernatural, animate or inanimate, ef- 
fential or acceffory. But, in its more proper or reftrained 
fenfe, virtue fignifies a habit, which improves and perfects 
the poffeffor and his actions. See Moral Philosophy, 
n° 84. 

VIRTUOSO, an Italian term lately introduced into the 
Englifh, fignifying a man of curiofity and learning, or one 
who loves and promotes the arts and fciences. But among 
us the term feems to be appropriated to thofe who apply 
themfelves to fome curious and quaint rather than immedi¬ 
ately ufeful art orftudy ; as antiquaries, collectors of rarities 
of any kind, microfcopical obfervers, &c. 

VIRULENT, a term applied to any thing that yields a 
virus; that is, a contagious or malignant pus. 

VISCERA, in anatomy, a term fignifying the fame with 
entrails; including the heart, liver, lungs, fpleen, inteftines, 
and other inward parts of the body. 

VISCIDITY, or Viscosity, the quality of fomething 
that is vifcid of vifcous; that is, glutinous and dicky like 
bird-lime, which the Latins call by the name of vifcus. 

VISCOUNT (Vice Comes), was anciently an officer un¬ 
der an earl, to whom, during his attendance at court, he 
aCled as deputy to look after the affairs of the country. But 
the name was afterwards made ufe of as an arbitrary title of 
honour, without any ffiadow of office pertaining to it, by 
Henry VI; when, in the 18th year of his reign, he created 
John Beaumont a peer by the name of vifcount Beaumont; 
which was the firft inftance'of the kind. 

A vifcount is created by patent as an earl is ; his title is 
Right Honourable; his mantle is two doublings and a half 
of plain fur ; and his coronet has only a row of pearls clofe 
to the circle. 

VlioCUM, in botany; a genus of plants of the clafs di- 
eccia, order tetrandria, and in the natural fyItem arranged 
Under the 48th order, aggregate. The male calyx is qua¬ 
dripartite ; the antherte adhere to the calyx : the female calyx 
Con fids of four leaves; there is no ftyle; the digma is obtufe. 
There is no corolla ; the fruit is a berry with one feed. 
There are 9 fpecies ; only one of which is a native of Bri¬ 
tain, viz, the album, or common miffeltoe. It is a Ihrub 
growing on the bark of feveral trees: the leaves are conju¬ 
gate and elliptical, the item forked; the flowers whitidi in 
the alas of the leaves. This plant was reckoned facred 
among the druids. 

VISHNOU, that perfon in the triad of the Bramins 
who is confidered as the preferver of the univerfe. Brahma 
is the creator and Siva the dedroyer; and thefe two, with 
Vilhnou, united in fome inexplicable manner, conditute Brah- 
me, or the fupreme numen of the Hindoos. See Polythe¬ 
ism, n° 36. 

VISIBLE, fomething that is an objeCt of fight or vifion ; 
or fomething whereby the eye is affeffed fo as to produce 
this fenfation. 

VISIER, an officer or dignitary in the Ottoman empire, 
wherof there are two kinds; one called by the Turks Vi- 
Jter-aeoem, that is, “ grand vifier,” is the prime minider of 
date in the whole empire. He commands the army in chief, 
and prefides in the divan or great council. Next to him are 
fix other fubordinate vifiers, called vifiers of the bench ; who 
officiate as his counfellors or affeffors in the divan. 

VISION, in optics, the adt of feeing or perceiving ex¬ 
ternal objedts by means of the organ of fight, the eye. See 
Anatomy, n° 142, and Metaphysics, n° 49—54. 

VISTULA, or Weisel, a large river of Poland, which 
taking its rife in the mountains fouth of Silefia, vifits Cra¬ 
cow, Warfaw, &c. and continuing its courfe northward, falls 
into the Baltic fea below Dantzic. 


VISUAL, in general, fomething belonging to vifion. Yifual 

VITAL, in phyfiology, an appellation given to whatever lj 
miniders principally to the conflituting or maintaining life 
in the bodies of animals: thus the heart, lungs, and brain, 
are called vital parts ; and the operations of thefe parts 
by which the life of animals is maintained are called vital 
functions. 

VITALIANO (Donati), an eminent naturalid, was 
born in Padua the 8th of September 1717. He fhowed 
from his childhood the greated inclination for botany and 
natural hi dory ; and, at the age of twelve years, knew all 
the medicinal plants, and had made a collection of natural 
productions. When fome years older, he profited by the 
friendfliip of the celebrated Pontedero, and was generoufly 
furnilhed witfy books and information by the living profef- 
for Vallifneri junior. His belt mailers were, however, his 
own mountain and maritime peregrinations; which he be¬ 
gan in Dalmatia in 1743, and continued for five years. 

He was chofen for adjutant to the marquis Poleni, public 
profeffor of experimental phyfic, and cultivated under fo 
great a mafler all the parts of phyfico-mathematics. With 
him he made a journey to Rome, and there became an in¬ 
timate friend of Leprotti the papal phyfician, to whom he 
afterwards dedicated his Saggio dellajloria naturale dell' Adri- 
atico ; a work of great merit, which count Ginanni of Ra¬ 
venna endeavoured to depreciate, though with little fuccefs. 

The effay of Donati Was publiffied in 1750, and was 
afterwards tranflated into French. The fame which our 
author acquired induced his Sardinian majefty to appoint 
him profeffor of botany and natural hiftory at Turin. He 
went there very willingly; made many excurfions among 
the mountains of Savoy and Genoa, and would have been 
happy could he always have converfed with the mountain¬ 
eers, who generally are harmlefs people. The king his 
mailer fent him out of the way of his enemies, whofe envy 
and hatred his merit alone had raifed ; he commanded him to 
fet out on a voyage to Egypt, and from thence to vifit Sy¬ 
ria, Paleftine, Arabia, and the Eaft Indies, to make obfer- 
vations and to collect the rareft productions of nature. In 
1759 he was in Alexandria, faw Egypt as far as the great 
cataraCt of the Nile, and a great part of Paleftine, Arabia, 
and Chaldea ; and in all thofe travels was expoied to fuffer 
the cruel confequences of a bad choice winch he had made 
of his companions. While he ftaid at Balfora, waiting for 
orders from court, he fell ill of a putrid fever, and died in a 
few days. The news of his death came to Turin about the 
end of Odtober 1763. He left in manufcript two volumes 
in folio. 

VITF.LLUS, the yolk of an egg. See Egg. 

VITIS, in botany ; A genus of the clafs peniandria, or¬ 
der monogynia ; and in the natural fyftem arranged under the 
46th order, peSoracee. The petals cohere at the top, and are 
withered; the fruit is a berry with five feeds. There are 
11 fpecies ; the molt important of which is the vimfera or 
common, vine, which has naked, lobed, finuated leaves. 

There are a great many varieties ; but a recital of their 
names would be tirefome without being ufeful. All the 
forts are propagated either from layers or cuttings, the 
former of which is greatly prafiifed in England, but the 
latter is much preferable. 

In choofing the cuttings, you fhould always take fuch 
fhoots of the laft year’s growth as are ftrong and well ripen¬ 
ed ; thefe Ihould be cut from the old vine, juft below the 
place where they were produced, taking a knot, or piece of 
the two-years wood to each, which Ihould be pruned fmooth ; 
then you fhould cut off the upper part of the fhoots, fo as 
to leave the cutting about fixteen inches long, fv’hen the 
piece or knot of old wood is cut at both ends, near the 

young 
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young fhoot, the cutting will refemble a little mallet; from 
whence Columella gives the title of malleolus to the vine-cut¬ 
tings. In making the cuttings after this manner, there can 
be but one taken from each (hoot; whereas molt perfons 
cut them into lengths cf about a foot, and plant them all; 
which is very wrong, for various reafons too tedious to 
mention. 

When the cuttings are thus prepared, if they are not then 
planted, they Ihould be placed with their lower part in the 
ground in a dry foil, laying fome litter upon their upper 
parts to prevent them from drying: in this fituation they 
may remain till the beginning of April (which is the bell 
time for planting them) ; when you Ihould take them out, 
and walh them from the filth they have contracted; and if 
you find them very dry, you Ihould let them Hand with 
their lower parts in the water fix or eight hours, which 
will dittend their veffels, and difpofe them for taking root. 
If the ground be ftrong and inclined to wet, you Ihould 
open a trench where the cuttings are to be planted, which 
Ihould be filled with lime rubbifh, the better to drain off the 
moifture : then raife the borders with frefh light earth about 
two feet thick, fo that it may be at leaft a foot above the 
level of the ground : then you Ihould open the holes at 
about fix feet diftance from each other, putting one good 
flrong cutting into each hole, which fhould be laid a little 
Hoping, that their tops may incline to the wall; but it muft 
be put in fo deep, as that the uppermoft eye may be level 
with the furface of the ground ; for when any part of the 
cutting is left above ground, moll of the buds attempt to 
flioot, fo that the ftrength of the cuttings is divided to 
nourifh fo many fhoots, which muft confequently be weaker 
than if only one of them grew ; whereas, by burying the 
whole cutting in the ground, the fapis all employed on one 
fingle fhoot, which confequently will be much ftronger ; be- 
fides, the fun and air are apt to dry that part of the cutting 
which remains above ground, and fo often prevents their 
buds from (hooting. 

Having placed the cutting into the ground, fill up the 
hole gently, prefling down the earth with your foot clofe 
about it, and raife a little hill juft upon the top of the 
cutting, to cover the upper eye quite over, which will pre¬ 
vent it from drying. Nothing more is necefiliry but to 
keep the ground clear from weeds until the cuttings begin 
to fhoot: at which time you fhould look over them carefully, 
to rub ofF any fmall fhoots, if fuch are produced, faftening 
thefirft main fhoot to the wall, which fhould be conftantly 
trained up, as it is extended in length, to prevent its break¬ 
ing or hanging down. You muft continue to look over thefe 
cnee in about three weeks during the fummer feafon, con- 
ftamly rubbing off all lateral fhoots which are produced ; 
and be fure to keep the ground clear from weeds, which, 
if buffered to grow, will exhauft the goodnefs oF the foil 
and ftarve the cuttings. The Michaelmas following, if 
your cuttings hive produced ftrong lhoots,you Ihould prune 
them down to two eyes. In the fpring, after the cold wea¬ 
ther ispaft, you muft gently dig up the borders to loofe the 
earih ; but you muft be very careful in doing this, not to 
injure the roots of your vines: you fhould alio raife the 
earth up to the ftems of the plants, fo as to cover the old 
wood, but not fo deep as to cover either of the eyes of the 
Lift year’s wood. Alter this they w ill require no farther 
care until they begin to fhoot: w’hen you fhould rub off all 
weak dangling fhoots, leaving no more than the two produ¬ 
ced from the two eyes of thelaft year’s w'ood, which Ihould 
be fattened to the wall. From this time till the vines have 
done (hooting, you fhould look them over once in three 
weeks or a month, to rub off all lateral fhoots as they are 
produced, and to fatten the main fhoots to the wall as they 


are extended in length ; about the middle or latter end of 
July, it will be proper to nip off the tops of thefe two fhoots 
which will ftrengthen the lower eyes. During the fummer 
feafon you muft conftantly keep the ground clear from weeds: 
nor fhould you permit any fort of plants to grow near the 
vines, which would not only rob them of nourifhment, but 
fhade the lower parts of the fhoots, and thereby prevent 
their ripening; which will not only caufe their wood to be 
fpongy and luxuriant, but render it lefs fruitful. 

As foon as the leaves begin to drop in autumn, you fhould 
prune thefe young vines again, leaving three buds to each 
of the fhoots, provided they are ftrong : otherwife it is bet¬ 
ter to fhorten them down to two eyes if they are good ; for 
it is a very wrong pradfice to leave much wood upon young 
vines, or to leave their fhoots too long, which greatly weak¬ 
ens the roots: then you fhould fatten them to the wall, fpread- 
ing them out horizontal each way, that there may be room 
to train the new fhoots the folk wing fummer, and in the 
fpring the borders muft be digged as before. 

The ufes of the fruit of the vine for making wine, &c. 
are well known. The vine was introduced by the Romans 
into Britain, and appears formerly to have been very com¬ 
mon. From the name of vineyard yet adhering to the rui¬ 
nous fites of our caftles and monafteries, there feemtohave 
been few in the country but what had a vineyard belonging 
to them. The county of Gloucefter is particularly com¬ 
mended by Malmfbury in the twelfth century, as excelling 
all the reft of the kingdom in the number and goodnefs of 
its vineyards. In the e trlier periods of our hiftory, the ifle 
cf Ely was exprefsly denominated the IJle of lines by the 
Normans. Vineyards are frequently noticed in the deferip- 
tive accounts of donmfday ; and thofe of England are 
even mentioned by Bede as early as the commencement of 
the eighth century. 

Doomfday exhibits to us a particular proof that wine was 
made in England during the period preceding the conqueft. 
And after the conqueft the bifhop of Ely appears to have 
received at leaft three or four tuns of wine annually, as 
tythes, from the produce of the vineyards in his diocefe; 
and to have made frequent refervations in his leafes of a cer¬ 
tain quantity of wine for rent. A plot of land in London, 
which now forms Eaft-Smithfield and fome adjoining ftreets, 
was withheld from the religious houfe within Aldgate by 
four fucceffive cot ftables of the Tower, in the reigns of Ru¬ 
fus, Henry, and Ste hen, and made by them into a vineyard 
to their great emolument and profit. In the old accounts 
of rectorial and vicarial revenues, and in the old regitters of 
ecclefiaftiral fuits concerning them, the tithe of wine is an 
article that frequently occurs in Kent, Surry, and other 
counties. And the wines of Gloucefterfhire, within a cen¬ 
tury after the conqueft, were little inferior to the French in 
fweetnefs. The beautiful region of Gaul, which had not a 
fingle vine in the days of Caefar, had numbers fo early as the 
time of Strabo. The south of it whs particularly flocked 
with them ; and they had even extended themfelves into the 
interior parts of the country : But the grapes of the latter 
did not ripen kindly. France was famous for its vineyards 
in the reign of Vefpafian, and even exported its wines into 
Italy. The whole province of Narbonne was then covered 
with vines : and the wine-merchants of the country were re¬ 
ntalk?.b!e for all the knavifh dexterity of our modern brew¬ 
ers, tinging it with fmoke, colouring it (as was fufpefted) 
with herbs and noxious dyes, and even adulterating the tafte 
and appearance with aloes. And, as our firft vines would 
be tranfplanted from Gaul, fo were in all probability thofe 
of the Allobroges in Franche Compte. Thefe were pecu¬ 
liarly fitted for cold countries. They ripened even in the 
frofls of the advancing winter. And they were of the fame 
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v *ti» colour, and feera to have been of the fame fpecies, as the 

... A black Mufcadines of the prefent dav, which have lately been 

1_!X e 51 j^ . tried in the ifland, I think, and found to be fitted for the 

climate. Thefe were pretty certainly brought into Britain 
a little after vines had been carried over all the kingdoms of 
Gaul, and about the middle of the third century ; when the 
numerous plantations had gradually fpread over the face of 
the latter, and mud naturally have continued their progrefs 
into the former. 

The Romans, even nearly to the days of Lucullus, were 
Very feldom able to regale themfelves with wine. Very little 
was then raifed in the compafs of Italy. And the foreign 
wines were fo dear, that they were rarely produced at an 
entertainment; and when they were, each gued was indulged 
only with a Angle draught. But in the feventh century of 
Rome, as their conquefts augmented the degree of their 
wealth, and enlarged the fphere of their luxury, wines be¬ 
came the objedl of particular attention. Many vaults were 
Conftrudted, and good docks of liquor depofited in them. 
And this naturally gave encouragement to the wines of the 
country. The Falernian rofe immediately into great re¬ 
pute ; and a variety of others, that of Florence among the 
red, fucceeded it about the clofe of the century. And the 
more wederly parts of the European continent were at 
once fubjedted to the arms, and enriched with the vines, of 
Italy. 

But the fcarcity of the native, and dearnefs of the foreign, 
wines in that country, leveral ages before the conqued of 
Lancalhire, had called out the fpirit of invention, and occa- 
fioned the making of fiditious wines. Thefe were dill con¬ 
tinued by the Romans, and naturally taught to the Britons. 
And they were made of almod all the produds of the or¬ 
chard and garden, the pear, the apple, mulberry, fervis, and 
rofe. Two of them, therefore, were thole agreeable liquors 
which we dill denominate cyder and perry. The latter 
would be called pyrum by the Romans, and is therefore call¬ 
ed perry or pear-water by us. And the former alfumed 
among the Romans the appellation of ficera, which was col¬ 
loquially pronounced by them fidera, as the fame pronunci¬ 
ation of it among the prefent Italians fliows; and retains 
therefore the denomination of cyder among ourfelves. 

VITREOUS Humour of the eye. See Anatomy, 
n° 142. 

VITRIFICATION, in chemidry, the converfion of a 
body into glafs by means of fire. See Glass. 

VITRIOL, a compound fait, formed by the union of 
iron, copper, or zinc with the fulphuric acid. It is of three 
colours, white, blue, and green, according to the metal. 
See CHEMISTRY-/«fZfX. 

VITRIOLATED, among chemids, fomething impreg¬ 
nated, or fuppofed to be fo, with vitriol or its acid. 

VITRIOLIC acid. See Sulphuric /Icid and Chemis- 

TKY-Index. 

VITRUVIUS POLLIO (Marcus), a very celebrated 
Roman architedt, was, according to the common opinion, 
born at Verona, and lived in the reign of Augudus, to 
whom he dedicated his excellent treatife on architedlure, di¬ 
vided into ten books. William Philander’s edition of this 
celebrated work is edeemed. Claudius Perrault has given 
an excellent tranflation of it in French, with learned notes. 
There are alfo feveral Englifh tranfiations of Vitruvius. 

VITUS’s Dance. See Medicine, n° 284. 

VIVERRA, the weasel ; a genus of quadrupeds be- 
, longing to the order of fera;. They have fix fore-teeth, 

the intermediate ones being fhorter, and more than three 
grinders, and the claws are exferted. There are 27 fpecies, 
the principal of which are, 


1. The ichneumon, with the tail tapering to a point, and 
the toes didant from each other; inhabits Egypt, Barbary, 
India and its iflands. It is there a mod ufeful animal, be¬ 
ing an inveterate enemy to the ferpents and other noxious 
reptiles which infed the torrid zone : it attacks without 
dread that mod fatal of ferpents the Naja, or Cobra de Ca- 
pello ; and fhould it receive a wound in the combat, inftant- 
ly retires, and is faid to obtain an antidote from a certain 
herb (according to Sparmann the ophiorhiza) ; after which it 
returns to the attack, and feldom fails of victory: it is a 
great dedroyerof the eggs of crocodiles, which it digs out 
of the fand ; and even kills multitudes of the young of thofe 
terrible reptiles: it was not therefore without reafon that 
the ancient Egyptians ranked the ichneumon among their 
deities. This animal is at prefent domedicated and kept in 
houfes in India and in Egypt, for it is more ufeful than a 
cat in dedroying rats and mice ; and grows very tame. It 
is very a&ive ; fprings with great agility on its prey; will 
glide along the ground like a ferpent, and feem as if with¬ 
out feet. It fits up like a fquirrel, and eats with its fore¬ 
feet, catching any thing that is flung to it. It is a great' 
enemy to poultry, and will feign itfelf dead till they come 
within reach : loves filh ; draws its prey, after fucking the 
blood, to its hole. Its excrements are very fetid ; when it 
fleeps, it brings its head and tail under its belly, appearing 
like a round ball, with two legs flicking out. Rumphius 
obferves how fkilfully it feizes the ferpents by the throat, 
fo as to avoid receiving an injury ; and Lucan beautifully de- 
fcribes the fame addrefs of this animal in conquering the 
Egyptian afp. 

2. The vulpecula, or Aiding weafel, has a Ihort {lender 
nofe ; fhort ears and legs ; black body, full of hair; the tail 
long, of a black and white colour ; length from nofe to tail 
about 18 inches. It inhabits Mexico, and perhaps other 
parts of America. This and fome other fpecies are remark¬ 
able for the peftiferous, fuffocating, and mod fetid vapour 
they emit from behind, when attacked, purfued, or fright¬ 
ened : it is their only means of defence. Some turn their 
tail to their enemy, and keep them at a diftance by a fre¬ 
quent crepitus; and others ejaculate their urine, tainted with 
the horrid effluvia, to the diftance of 18 feet. The purfuers 
are flopped with the terrible flench. Should any of this li¬ 
quor fall into the eyes, it almoft cccafions blindnefs: if on 
the clothes, the fmell will remain for feveral days, in fpite 
of all wafhing ; they muft even be buried in frefh foil, in 
order to be fweetened. Dogs that are not true bred, run 
back as foon as they perceive the fmell: thofe that have 
been ufed to it, will kill the animal; but are often obliged 
to relieve themfelves by thrufting their nofes into the ground. 
There is no bearing the company of a dog that has killed 
one for feveral days. Profeflor Kalm was one night in great 
danger of being fuffocated by one that was purfued into a 
houfe where he flept; and it affected the cattle fo, that they 
bellowed through pain. Another, which was killed by a 
maid-fervant in a cellar, fo affefled her with its flench, that 
fhe lay ill for feveral days ; all the provifions that were in 
the place were fo tainted, that the owner was obliged to 
throw them away. Notwithftanding this, the flefli is rec¬ 
koned good meat, and not unlike that of a pig ; but it muft 
be {tinned as foon as killed, and the bladder taken carefully 
out. It breeds in hollow trees, or holes under ground, or 
in clefts of rocks; climbs trees with great agility; kills 
poultry ; eats eggs, and deftroys young birds. 

3. The zibetha, or civet-cat, has fhort rounded ears; the 
back and fides cinereous, tinged with yellow, marked with 
large dulky fpots difpofed in rows ; the hair cnarfe ; that 
on the top of the body 1-ongeft, {landing up like a mane; 

the 
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the tail fbmetimes wholly black; fometimes {potted near 
the bafe ; length, from nofe to tail, about two feet three 
inches; the tail 14 inches; the body pretty thick. It inha¬ 
bits India, the Philippine Ifles, Guinea, Ethiopia, and Ma- 
dagafcar. The famous drug n.ufk, or civet, which is pro¬ 
duced from an aperture between the privities and the anus, 
in both fexes, is iecreted from certain glands. The perions 
who keep them procure the mulk by fcraping the infide of 
this bag twice a-week with an ium fpatula, and get about 
a dram each time: but it isTeldom fold pure, being gene¬ 
rally mixed with fuet or oil, to make it more weighty. The 
males yield the mod, efpecially when they are previoufly 
irritated. They are fed, when young, with pap made of 
millet, with a little flelh or firti; when old, with raw flelh. 
In a wild date, they prey on fowl. Thefe animals feem 
not to be known to the ancients; it is probable the drug 
was brought without their knowing its origin ; for it is 
certain the fine gentlemen in Rome ufed perfumes, 

VIVES, in farriery. See there, § xiv. 

VIVIPAROUS, in natural hiftory, an epithet applied 
to fuch animals as bring forth their young alive and per- 
fefl ; in contradiftin&ion to thofe that lay eggs, which are 
called oviparous animals. 

UKRAINE, a large country of Europe, lying on the 
borders of Turkey in Europe, Poland, Ruffia, and Little 
Tartary. Its name properly fignifies a frontier. By a treaty 
between Ruffia and Poland in 1693, the latter remained in 
pofleffion of all that part of the Ukraine lying on the weft 
fide of the river Dnieper, which is but indifferently culti¬ 
vated ; while the country on the eaft fide, inhabited by the 
Coffacs, is in much better condition. The Ruffian part is 
compiifed in the government of Kiof; and the emprefs of 
Ruffia having obtained thePolifh palatinate of Kiof, by the 
treaty of partition in 1793, the whole of the Ukraine, on 
both fides of the Dnieper, belongs now to that ambitious 
and formidable power. The principal town is Kiof, 

ULCER, in furgery. See Chap. IV. Sedt. 1. 

LTcer, in farriery. See Farriery, Sedh 28. 

ULEX, in botany; A genus of plants of the clafs of 
diadelphia , and order of decandria ; and in the natural fyftem 
arranged under the 32d order, Papilionacea. The calyx 
confifts of two leaves quinquedentate: pod almoft covered 
by the calyx. There are two fpecies; one of which, the 
Europaus, the furze, gorfe, or whin, is a native of Britain ; 
it is too well known to need defcription. Its ufes, however, 
are many ; as a fuel where wood and coals are fcarce ; and 
as hedge-wood upon light barren land ; its ufe as horfe pro- 
vender too feems to be fully proved though not yet efta- 
blilhed. See Agriculture, n° 47. and Fence. 

ULIETEA, one of the Society Blands. This ifland is 
about 21 leagues in circuit. Its productions are plantains, 
cocoa nuts, jams, hogs, and fowl; the two latter of which 
are fcarce. The foil on the top of one of the hills was 
found to be a kind of ftone marie ; on the fides were found 
fome fcattered flints, and a few fmall pieces of a cavernous 
or fpongy ftone lava, of a whitifh colour, which feemed to 
contain fome remains of iron, fo that it may poffibly be here 
lodged in the mountains in a great quantity. Nothing was 
feen on this ifland to diftinguifh either its inhabitants, or 
their manners, from the other neighbouring iflands. The 
firft Europeans who landed on this fhore were Mr (now 
Sir Jot’eph) Banks and Dr Solander ; they were received by 
the natives in the moll courteous manner, reports concerning 
them having been their harbinger? from Otaheite. Every 
body feemed to fear and rel'pedt them, placing in them at 
the tame time the utmoft confidence: behaving, as if con- 
fciousthat their vilitors poffelfed the power of doing them 
mifchicf without a dilpofltion to make ufe of it. 


ULIGINOUS, in agriculture, an appellation given to Uliginous, 
a moift, moorifh, and fenny foil. Uliter 

ULLAGE, in gauging, is fo much of a calk or other 
veffel as it wants of being full. 

ULM, a free and imperial city of Germany, in the circle 
of Swabia, feated on the river Iller. It is a pretty large 
place, defended by fortifications ; and the inhabitants are 
Proteftants. Here the archives of the circle are depofited, 
and it carries on a very great trade. The elector of Bava¬ 
ria became mailer of it, in 1702, by a ftratagem ; but, in 
1704, the French being vanquilhed at the battle of Hoch- 
ftet, the Bavarians furrendered it by capitulation. The 
Roman Catholics have but two churches, all the reft be- 
longing to the Proteftants. E. Long. 10. 12. N. Lat. 

48. 25. 

ULMUS, in botany: A genus of plants belonging to 
the clafs of pentandria, and order of digynia ; and.in the na¬ 
tural fyftem arranged under the 53d order, Scabrid*. The 
calyx is quinquefid ; there is no corolla. The iruit is a 
dry, compreffed, membranaceous berry. There are three 
fpecies, one of which is a native of Britain. The cam- 
pejlris, common elm. The leaves are rough, oval, pointed, 
doubly ferrated, unequal at the bafe. Bark of the trunk 
cracked and wrinkled. Fruit membranous. The montana , 
or wych elm, is generally reckoned a variety of this fpe¬ 
cies. 

All the forts of elm may be either propagated by layers 
or fuckers taken from the roots of the old trees, the latter 
of which is generally pradtifed by the nurfery-gardeners : 
but as thefe are often cut up with indifferent roots, they 
often mifcarry, and render the fuccefs doubtful; whereas 
thofe which are propagated by layers are in no hazard, and 
always make better roots, and cpme on fafter than the other, 
and do not fend out fuckers from their roots in fuch plen¬ 
ty, for which reafon this method fhould be more univerfally 
pradtifed. 

The elm delights in a ftiff ftrong foil. It is obfervable, 
however, that here it grows comparatively flow. In light 
land, efpecially if it be rich, its growth is very rapid ; but 
its wood is light, porous, and of little value, compared with 
that which grows upon ftrong land ; which is of a clofer 
ftronger texture, and, at the heart, will have the colour, and 
almoft the heavinefs and the hardnefs, of iron ; On fuch 
foils the elm becomes profitable, and is one of the trees which 
ought in preference to all others to engage the planter’s at¬ 
tention. 

ULSTER, the moll northerly province of Ireland. In 
Latin it is called Ulton'ta, in Iriih Cut Guilly ; and gives the 
title of earl to the dukes of York of the royal family. It 
is bounded by the Atlantic Ocean on the weft, St George’s 
Channel and the Iriih Sea on the eaft, the Deucaledonian 
Ocean on the north, and on the fouth and fouth-weft the 
provinces of Leinfter and Connaught. Its greateft length 
is near 120 miles, its breadth about roo ; and its circum¬ 
ference, including the windings and turnings, 460; con¬ 
taining 9 counties, 58 market-towns and boroughs, 1 arch- 
bilhopric, 6 bilhoprics, and 214 pariflies. Ulfter abounds 
in lakes and rivers, which fupply it with variety of fine filh, 
efpecially falmon, befides what it has from the fea, with 
which a great part of it U bounded. The fouthern parts 
erf it are rich, fertile, well cultivated, and inclofed ; but the 

greater part of the northern is open and mountainous_ 

The towns of this province are in general the neateft and 
beft built of any in Ireland, as well as the farm houfes; 
which in moil parts of the kingdom are conftrudted of no 
better materials than clay and ftraw. The inhabitants of 
Ulfter are alfo more like the Engliftvin their manners and 
dialect than thofe of the other three provinces; for as Lc 

includes 
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Ulterior includes within itfelf the whole, or by far the greater part, 
Jmbellat-" ^ inen manufaftory, the bed branch of trade in the 

kingdom, they have consequently the greatefl intercourfe 
with England. An Englifhman, in fome parts ot it, in¬ 
deed, will imagine himfelf, from the fimilarity of their lan¬ 
guage and manners, in his own country. This province 
had anciently petty kings of its own. It was firlf lubjefted 
to the Englilh in the reign of Henry II. by John Courcy, 
the firft who bore the title of earl cf Uljler ; but it after¬ 
wards threw off the yoke, and was never entirely reduced 
till the reign of James I. when great numbers of Scots by 
his encouragement went and fettled in it. Of thefe, mod 
of the prefent inhabitants are the delcendants. This pro¬ 
vince was the firlf and principal feene of the bloody maf- 
facre in 1641. 

ULTERIOR, in geography, is applied to fome part of 
a country or province, which, with regard to the reft of 
that country, is fituated on the farther fide of the river, 
mountain, or other boundary, which feparates the two 
countries. 

ULTRAMARINE, a beautiful blue colour ufed by the 
painters, prepared from the lapis lazuli by calcination. 

ULTRAMONTANE, fomething beyond the moun¬ 
tains. The term is principally applied in relation to France 
and Ttaly, which are feparated by the Alps. 

ULVA, in botany; a genus of plants of the clafs of 
cryptogamia, and order of alga:. The fructification is inclof- 
ed in a diaphanous membrane. There are 17 fpecies ; 12 
of which are Britifh plants. 

They are all feffile, and without roots, and grow in 
ditches and on ftones along the fea-coaft. None of them are 
applied to any particular ufe different from the reft of the 
.algae, except perhaps the umbilicalis, which in England is 
pickled with fait and preferved in jars, and afterwards Hew¬ 
ed and eaten with oil and lemon-juice. This fpecies, call¬ 
ed in Englifh the navel layer, is flat, orbicular, feffile, and 
coreaceous. 

ULUG beig, a Perlian prince and learned aftronomer, 
was delcended from the famous Tamerlane, and reigned at 
Samarcand about 40 years; after which he was murdered 
by his own foil in 1449. His catalogue of the fixed (tars, 
rectified for the year 1434, was publilhed at Oxford by Mr 
Hyde, in 1665, with learned notes. Mr Hudfon printed 
in the Englilh Geography, Ulug Beig’s Tables of the Lon¬ 
gitude and Latitude of Places; and Mr Greaves publifhed, 
in Latin, his Aftronomical Epochas, at London, in 1650. 
See AsTR.ONOMY-/ni/«c. 

ULYSSES, king of Ithaca, the fon of Laertes, and fa¬ 
ther of Telemachus, and one of thofe heroes who contribut¬ 
ed moll to the taking of Troy. After the deftruftion of 
that city, he wandered for 10 years ; and at laft returned to 
Ithaca, where, with the alfiftance of Telemachus, he killed 
Antinous and other princes who intended to marry his wife 
Penelope and feize his dominions. He at length refigned 
the government of the kingdom to his fon Telemachus; and 
was killed by Telegonus, his fon by Circe, who did not 
know him. This hero is the fubjeft of the Odyffey. 

UMBELLA, an umbel, in botany: A fpecies of re¬ 
ceptacle ; or rather a mode of flowering, in which a number 
of {lender footftalks proceed from the fame centre, and rife 
to an equal height, fo as to form an even and generally 
round furface at top. See Botany. 

UMBELLATaE, the name of a clafs in Ray’s and 
Tournefort's methods, confifting of plants whofe flowers 
grow in umbels, with five petals that are often unequal, and 
two naked feeds that are joined at top and feparated below. 

The fame plants conftitute the 45th order of Linnseus’s 
-Fragment’s of a Natural Method. See Botany. 


UMBELLIFEROUS plants, are fuch as have their Umbe.'.if*. 
tops branched and fpread out like an umbrella. 

UMBER, or Umbre, in natural hiftory, a foffil brown Un J eca . 
or blackiih fubftance, ufed in painting; fo called from Ombria , go „, ' 

the ancient name of the duchy of Spoleto in Italy, whence w-v-w 
it was firft obtained ; diluted with water, it ferves to make 
a dark brown colour, ufually called with us an hair colour. 

Dr Hill and Mr da Cofta confider it as an earth of the 
ochre kind. It is found in Egypt, Italy, Spain, and Ger¬ 
many ; in Cyprus alfo it is found in large quantities ; but 
what we have brought into England is principally from dif¬ 
ferent parts of the Turkifti dominions. But it might be 
found in confide! able plenty alfo in England and Ireland, if 
properly looked after, feveral large mafies of it having been 
thrown up in digging on Mendiphills in Somerfetftiire, and in 
the county of Wexford in Ireland : it is alfo fometimes found 
in the veins of lead-ore both in Derbyfhire and Flintlhire. 

UMBILICAL, among anatomifts, fomething relating 
to the umbilicus or navel. 

UMBRELLA, a moveable canopy, made of filk or 
other cloth fpread out upon ribs of whale-bone, and flip- 
ported by a ftaff, to protect a perfon from rain, or the 
fcorching beams of the fun. 

UMPIRE, a third perfon chofen to decide a controverfy 
left to arbitration. 

UNCIA, in general, a Latin term, denoting the twelfth 
part of any thing ; particularly the twelfth part of a pound, 
called in Englilh an ounce ; or the twelfth part of a foot, 
called an inch. 

UNCTION, the aft of anointing or rubbing with oil or 
other fatty matter. 

Unction, in matters of religion, is ufed for the charac¬ 
ter conferred on facred things by anointing them with oil. 

Unftions were very frequent among the Flebrews. They 
anointed both their kings and high-priefts at the ceremony 
of their inauguration. They alfo anointed the facred vef- 
fels of the tabernacle and temple, to fanftify and confecrate 
them to the fervice of God. The unftion of kings is fup- 
pofed to be a ceremony introduced very late among the 
ChriIlian princes. It is laid that none of the emperors 
were ever anointed before, Juftinian or Juftin. The empe¬ 
rors of Germany took the praftice from thofe of the eaftern 
empire: king Pepin of France was the firft who received 
the unftion. In the ancient Chriftian church, unftion al¬ 
ways accompanied the ceremonies of baptifm and confirma¬ 
tion. Extreme unftion, or the anointing perfons in the 
article of death, was alfo praftifed by the ancient Chrifti- 
ans, in compliance with the precept of St James, chap. v. 

14th and 15th verfes ; and this extreme unftion the Romifh 
church has advanced to the dignity of a facrament. It is 
adminiftered to none but fuch as are affefted with fome 
mortal difeafe, or in a decrepit age. It is refufed to im¬ 
penitent perfons, as alfo to criminals. The parts to be 
anointed are the eyes, the ears, the noftrils, the mouth, the 
hands, the feet, and the reins. The laity are anointed in 
the palms of the hands, but priefts on the back of it; be- 
caufe the palms of their hands have been already confecrat- 
ed by ordination. 

The oil with which the Tick perfon is anointed reprefents 
the grace of God, which is poured down into the foul, and 
the prayer ufed at the time of anointing expreffes the re- 
miffion of fins thereby granted to the fick perfon; for the 
prayer is this : “ By this holy unftion, and his own molt 
pious mercy, may the Almighty God forgive thee what- * q 
ever fins thou haft committed by the fight ,” when the eyes cere 
are anointed ; by the hearing , when the ears are anointed ; tianinftruc* 
and fo of the other fenfes*. ted from' 

UNDECAGON, is a regular polygon of 11 Tides. theWritt** 

UNDE- Word - 
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XJa&tctin. UNDECEMVIR, a magiftrate among the ancient A- 
thenians, who had to other colleagues or afTociates joined 
Union w ‘th him in the fame ccmmiffion. The funftions of the 
undecemviri at Athens were much the fame as thofe of the 
lat eprevofs de marechaujfe in France. They took care of the 
apprehending of criminals ; fecured them in the hands of 
juftice ; and when they were condemned, took them again 
into cuftody, that the fentence might be executed on them. 
They were chofen by the tribes, each tribe naming its own ; 
and as the number of th/ tribes after Callifthenes was but 
10, which made 10 members, a fcribe or notary was added, 
which made the number 11. 

UNDERSTANDING. See Metaphysics and Lo¬ 
gic. 

UNDERWALD, a canton of SwifTerland, and the 
fixth in rank. It is bounded on the north by the canton 
of Lucern and by the Lake of the Four Cantons, on the 
call by the high mountains which feparate it from the can¬ 
ton of Bern, and on the weft by the canton of Bern. The 
religion of this canton is the Roman Catholic. 

UNDERWOOD, is coppice, or any wood that is not 
accounted timber. 

UNDULATION, in phyfics, a kind of tremulous mo¬ 
tion or vibration obfervable in a liquid, whereby it alternate- 
y ri fes and falls like the waves of the fea. 

UNGUENT, in medicine and furgery, a topical remedy 
or compofition, chiefly ufed in the dreffing of wounds or 
blifters. See Pharmacy, n 0 635. 

UNICORN, an animal famous among the ancients, and 
thoughtto be the fame with the rhinoceros. See Rhino¬ 
ceros. 

Sparmann informs us, that-the figure of the unicorn de¬ 
ferred by the ancients has been found delineated by the 
Snefe Hottentots on the plain furface of a rock in Caffraria ; 
and therefore conjectures, that fuch an animal either does ex- 
ift at prefent in the internal parts of Africa, or at leaft once 
did fo. Father I.obo affirms that he has feen it. 

UKicoRN-FiJh. See Monodon. 

UNIFORM, denotes a thing to be fimilar, or confident 
either with another thing, or with itfelf, in refpeft of fi¬ 
gure, ftrufture, proportion, or the like ; in which fenfe it 
Hands oppofed to difform. 

UNIFORMITY, regularity, a fimilitude orrefemblance 
between the parts of a whole. Such is that we meet with in 
figures of many Tides, and angles refpeftively equal, and an- 
fwerable to each other. A late ingenious author makes 
beauty to confift in uniformity, joined or combined with va¬ 
riety. Where the uniformity is equal in two obje'fts, the 
beauty, he contends, is as the variety ; and where the varie¬ 
ty is equal, the beauty is as the uniformity. 

Uniformity, is particularly ufed for one and the fame 
form of public prayers, and adminiftratiqn of facraments, 
and other rites, &c. of the church of England, prefcribed 
by the famous flat. 1 Eli'/., and 13 and 14 Car. II. cap. 4. 
called the A El of Uniformity. See Liturgy. 

UNION, ajunftion,, coalition, or affemblage of two or 
more different things in one. 

Union, or The Union , by way cf eminence, is more par¬ 
ticularly ufed to exprefs the aft by which the two feparate 
kingdoms of England and Scotland were incorporated into 
one*, under the title of The kingdom of Great Britain. This 
union, in vain attempted by king James I. was at length 
effeftcd in the year 1707, .6 Anni, when 25 articles were 
agreed to by the parliament of both nations ; the purport 
of the mod conliderable being as follows : 

1. That on the firll cf May 1707, and for ever after, the 
kingdoms of England and Scotland {hall be united into one 
kingdom, by the name of Great Britain. 

Vol. X\ 1 U. Part II. 


2. The fucceffion to’ the monarchy of Great Britain Union, 
(hall be the fame as was before fettled with regard to that '** rw ^* 
of England. 

3. The united kingdom fhall be reprefented by one par¬ 
liament. 

4. There (hall be a communication of all rights and pri¬ 
vileges between the fubjefts of both kingdoms, except where 
it is otherwife agreed. 

9. When England raifes 2,000,0001. by a land tax, 

Scotland fhall raife 48,0001. 

16, 17. The ftandards of the coin, of weights, and of 
meafures, fhall be reduced to thofe of England throughout 
the united kingdoms. 

18. The laws relating to trade, cuftomy and the excifr, 
fhall be the fame in Scotland as in England. But all the 
other laws of Scotland fhall remain in force ; but alterable 
by the parliament of Great Britain. Yet with this cau¬ 
tion, that laws relating to public policy are alterable at the 
diferetion of the parliament; laws relating to pi ivate right 
are not to be altered but for the evident utility of the peo¬ 
ple of Scotland. 

22. Sixteen peers are to be chofen to reprefent the peer¬ 
age of Scotland in parliament, and 45 members to fit in the 
houfe of commons. 

23. The 16 peers of Scotland fhall have.all privileges of 
parliament; and all peers of Scotland fhall be peers of Great 
Britain, and rank next after thofe of the fame degree at the 
time of the union, and fhall have all piivileges of peers, ex¬ 
cept fitting in the houfe of lords, and voting on the trial of 
a peer. 

Thefe are the principal of the 25 articles of union, which 
are ratified and confirmed by ftatute 5 Ann. c. 8. in which 
ftatute there are alfo two afts of parliament recited ; the 
one of Scotland, whereby the church of Scotland, and alfo 
the four univerfities of that kingdom, are eftablifhed for ever, 
and all fucceeding fovereigns are to take an oath inviolably 
to maintain the fame ; the other of England, 5 Annse, c. 6. 
whereby the afts of uniformity of 13 Eliz. and 13 Car. II. 

(except as the fame had been altered by parliament at that 
time), and all other afts then in force .for the prefervation 
of the church of England, are declared perpetual; and it 
is ftipulated, that every fubfequent king and queen fhall 
take an oath inviolably to maintain the fame within Eng¬ 
land, Ireland, Wales, and the town of Berwick upon 
Tweed. And it is enafted, that thefe two afts “ fhall for 
ever be obferved as fundamental and eflentia! conditions of 
the union.” 

Upon thefe articles and aft of union, it is to he obferved, 

1. That the two kingdoms are fo infeparably united, that 
nothing can ever difunite them ; except the mutual confent 
of both, or the fuccefsful r-flftance cf cither, upon appre¬ 
hending an infringement of thofe points which, when they 
were feparate and independent nations, it was mutually lii- 
puiated fhouldbe “ fundamental and eii’ential conditions of 
the union.” 2. That whatever elfe may be deemed “ fun¬ 
damental and efiential conditions,” the prefervation of the 
two churches, of England and Scotland, in the fame ftate 
that they were in at the time of the union, and the mainte¬ 
nance of the afts of uniformity which eftablifhed the litur¬ 
gy, are exprefsly declared fo to be. 3. That therefore any ' 
alteration in the conftitution of either of thefe churches, or 
in the lituigy cf the church of England (unlefs w’tb the 
confent of the refpeftive churches, colleftively orreprcilu- 
talively given), would be an infringement of thefe “ funda¬ 
mental and effentiii conditions,” and greatly endanger tha 
union. 4. That the municipal laws of Scotland 2:e or¬ 
dained to be ftill obferved in that part of the iflar.d, unlefs al¬ 
tered bypailiament; and as the parliament has not yetthoui-ht 

J- P proper, 
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Unifon proper, except in a few inftanees, to alter them, they (till, with 
>! regard to the particulars unaltered, continue in full force, 
brethren UNISON, in mufic. See Interval. 

,^-v-w UNIT, or Unity, in arithmetic, the number one ; or one 
fingle individual part of difcrete quantity. 

UNITARIANS, in ecclefiaftical hiftory, a name given 
to thofe who confine the glory and attribute of divinity to 
the One only great and fupreme God, and Father of our 
Lord Jefus Chrift 

UNITED Brethren, or Unitas Frat rum, in ecclefi¬ 
aftical hiftory, a church of which many of our readers will 
think that an account fufficiently full has been given under 
the word Herrnhut. With that account, however, lome 
of the brethren have expreffed themfelves diffatisfied, in 
terms- which might, without impropriety, be called 
llrong ; and the prefent Editor of this work, being convinced 
by his own experience how difficult it is to extradl pure and 
unfophifticated truth from the perplexed writings of angry 
polemics, refolved, when he entered upon his laborious tafk, 
to permit every fedt of Chriftians to plead its own caufe, 
upon the fingle condition of not loading its opponents with 
opprobrious epithets. He hopes therefore that the public 
will forgive him for inferting the following account of the 
rife, progrefs, worlhip, and difcipline, of the church of the 
United Brethren, extracted from a manufcript lent to 
him by one of their clergy. He has faithfully abridged the 
narrative of his author ; but does not confider himfelf as un¬ 
der any obligation either to maintain its truth, or to convifl 
it of falfehood. 

According to this writer, the church of the United Bre¬ 
thren took its rife in Moravia during the 14th century ; 
though in the fentence immediately following this affertion, 
he fays, that it derived its origin from the Greek church in 
the 9th century, when, by the inftrumentality of Metho¬ 
dius and Cyrillus, two Greek monks, the kings of Bulga¬ 
ria and Moravia being converted to the faith, were, together 
with their fubjedts, united in communion with the Greek 
church. Methodius was their firft bilhop ; and for their 
ufe Cyrillus tranflated the Scriptures into the Sclavonian 
language. 

The antipathy of the Greek and Roman churches is 
well known ; and by much the greater part of the brethren 
were in procefs of time compelled, after many ftruggles, to 
fubmit to the fee of Rome. A few, however, adhering to 
the rites of their mother church, united themfelves in 1176 
to the Waldenfes, and fent miffionaries into many countries. 
In 1457 they were called fat res legit Chrifii, or brethren of 
the law of Chrift, becaufe about that period they had 
thrown off all reverence for human compilations of the faith, 
profeffing fimply to follow' the dodlrines and precepts con¬ 
tained in the word of God. 

There being at this time no biffiops in the Bohemian 
church who had not fubmitted to the papal jurifdidtion, 
three priefts of the fociety of United Brethren were, about 
the year 1467, confecrated by Stephen bilhop of the Wal¬ 
denfes in Auftria (fee Waldenses) ; and thefe prelates, on 
their return to their own country, confecrated ten co-bi- 
lhops, or confeniors, from among the reft of the prelbyters. 
In 1523, the United Brethren commenced a friendly cor- 
refpondence, firft with Luther, and afterwards with Calvin 
and other leaders among the Reformers. A perfection, 
which was brought upon them on this account, and fame 
religious difputes which took place among themfelves, 
threatened for awhile the fcciety with ruin ; but the dif¬ 
putes were in IJ70 put an end to by a fynod, which de¬ 
creed that differences about non-effentials Ihould not deftroy 
.their union; and the perfection ceafed in 1575, when the 


United Brethren obtained an edift for the public exercife United 
of their religion. This toleration was renewed in 1609, 
and liberty granted them to ereft new churches. But a ci¬ 
vil war which in 1612 broke out in Bohemia, and a violent 
perfecution which followed it in 1621, occafioned the difper- 
fion of their minifters, and brought great diftrefs upon the 
Brethren in general. Some of them fled to England, others 
to Saxony and Brandenburg, whilft many, overcome by the 
feverity of the perfecution, conformed to the rites of the 
church of Rome. One colony of thefe, who retained in. 
purity their original principles gnd praftice, was, in 1722, 
conduced by a brother named Chrijlian David, from Ful- 
neck in Moravia to Upper Lufatia, where they put them- 
felves under the protection of Nicholas Lewis count of 
Zinzendorf, and built a village on his eftate, at the foot 
of a hill called Hutberg, or “ Watch Hill” (fee Herrn¬ 
hut). The count, who foon after their arrival removed 
from Drefden to his eftate in the country, Ihowed every 
mark of kindnefs to the poor emigrants ; but being a zea¬ 
lous member of the church eftabliffied-by law, he endea¬ 
voured for fome time to prevail upon them to unite them¬ 
felves with it,jby adopting the Lutheran faith, and difcipline. 

This they declined ; and the count, on a more minute in¬ 
quiry into their ancient hiftory and diftinguilhing tenets, 
not only defifted from his firft; purpofe, but became himfelf 
a convert to the faith and difcipline of the United Bre¬ 
thren. 

The fynod, which in 157c put an end to the difputes 
which then tore the church of the Brethren into factions, 
had confidered as non-effentials the diftinguifhing tenets of 
their own fociety, of the Lutherans, and of the Calv-inifts, 

In confequence of this, many pf the Reformers of both thefe 
feCts had followed the Brethren to Herrnhut, and been re¬ 
ceived by them into communion ; but not being endued with 
the peaceable fpirit of the church which they had joined, 
they ftarted difputes among themfelves, which threatened 
the deftruftion of the whole eftabliftiment. By the indefa-., 
tigable exertions of Count Zinzendorf thefe difputes were 
allayed ; and ftatutes being in 1727 drawn up and agreed to 
for the regulation both of the internal and of the external 
concerns of the congregation, brotherly love and union was 
again eftabliffied ; and no fchifm whatever, in points of 
doCtrine, has fince that period difturbed the church of the 
United Brethren. 

In 1735 the Count, who under God had been the inftru- 
ment of renewing the Brethren’s church, was confecrated 
one of their biffiops, having the year before been examined 
and received into the clerical orders by the Theological Facul¬ 
ty of Tubingen. Dr Potter, then archbiffiop of Canter¬ 
bury, congratulated him upon this event, and promifed his. 
affiftance to a church of confeffors, of whom he wrote in 
terms of the higheft refpeCl: for their having maintained 
the pure and primitive faith and difcipline in the midft of 
the moft tedious and cruel perfecutions. That his Grace* 
who had ftudied the various controverfies about church- 
government with uncommon fuccefs, admitted the Mora¬ 
vian epifcopal fucceffion, we know from the moft unque- 
ftionable authority ; for he communicated his fentiments on 
the fubjeft to Dr Seeker while biffiop of Oxford, and from 
his Lordlhip they came through a dignitary of the church 
of England to the compiler of this article. In conformity 
with thefe fentiments of the archbiffiop, we are affured that 
the parliament of Great Britain, after mature inveftigation,. 
acknowledged tile Unitas Fratrum to be a Proteftant epif¬ 
copal church; and in 1794 an a<ft was certainly paffed in 
their favour. 

We have elfewhere (fee Herrnhut) mentioned the 
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United favourable report that was made to the court of Drefden 
Brethren, by a deputation which was appointed to examine into the 
principles and pra&ices of the United Brethren ; of which 
the confequence was, a toleration through all Saxony, as 
well as in Upper Lufatia. It is, however, acknowledged 
by the author of the manufcript which we are abridging, 
that fome of the converts to the faith and dilcipline of the 
Unitas Fratrum, having previoufly imbibed extravagant no¬ 
tions, propagated them with zeal among their new friends 
in a phrafeology extremely reprehenfible; and that Count 
Zinzendorf himfelf fometimes adopted the very improper 
language of tbofe fanatics, whom he wiftied to reclaim from 
their errors to the fobernefs of truth; but it is added, that 
much of the extravagance and abfurdity which has been at¬ 
tributed to the Count, is not to be charged to him, but to 
thofe perfons who, writing his extempore fermons in fhort 
hand, printed and publiftied them without his knowledge or 
confent. This account of the matter appears indeed ex¬ 
tremely probable ; and it is but juftice to the Count to ac¬ 
knowledge, that he feems to have been very defirous to dif- 
claim the improper expreflions, and to vindicate his church 
from countenancing that impurity which, whether juftly or 
not, was attributed to himfelf. 

This eminent benefactor to the United Brethren died in 
I'j&o; and it is with reafon that they honour his memory, 
as having been the inftrument by which God reftored and 
built up their church, But they do not regard him as their 
head, nor take his writings, nor the writings of any other 
man, as the ftandard of their doctrines, which they profefs 
to derive immediately from the word of God. 

It has been already obferved, that the church of the Uni¬ 
ted Brethren is epifcopal; but though they confider epif- 
copal ordination as neceflary to qualify the fervants of the 
church for their refpeCtive functions, they allow, to their bi- 
fhops no elevation of rank or pre-eminent authority; their 
church having from its firft eftablifhment been governed by 
fynods, confiding of deputies from all the congregations; 
and by other fubordinate bodies, which they call conferences. 
The fynods, which are generally held once in feven years, 
are called together by the elders who were in the former fy- 
nod appointed to fuperintend the whole unity. In the 
firft: fitting a prefident is chofen, and thefe elders lay down 
their office ; but they do not withdraw from the affembly, 
for they, together with all bilhops, fentores civiles, or lay-el¬ 
ders, and thofe mini'fters. who have the general care or in- 
fpeCtion of feveral congregations in one province, have feats 
in the fynod without any particular election. The other 
members are, one or more deputies fentby each congrega¬ 
tion, and fuch minifiers or miffionaries as are particularly 
called to attend. Women approved by the congregations 
are alfo admitted as hearers; and are called upon to give 
their advice in what relates to the. minifterial labour among 
their fex ; but they have no decifive vote in the fynod. The 
votes of all the other members are equal. 

In qneflions of importance, or of which the confequences 
cannot be forefecn, neither the majority of votes nor the 
unanimous confent of all prefent can decide ; but recourfe is 
had to the lot. For adopting this unufual mode of decid¬ 
ing in ecclefiaftical affairs, the Brethren allege as reafons 
the practices of the ancient Jews and the apoftks ; the in- 
luffieiency of the human undeiftanding amidft the belt and 
pureft intentions to decide for itfelf in what concerns the 
adminiftration of Chrill’s kingdom ; and their own confi¬ 
dent reliance on the comfortable promifes that the Lord Je¬ 
sus will approve himfelf the head and ruler of his church. 
The lot is never made ufe of but after mature deliberation 
and fervent prayer; nor is any thing fubmitted to its deci- 


fion, which does not, after being thoroughly weighed, appear 
to the affembly eligible in itfelf. 

In every fynod the inward and outward Rate of the u- 
nity, and the concerns of the congregations and miffiqns, 
are taken into confideration. If errors in doCtrine or de¬ 
viations in practice have crept in, the fynod endeavours not 
only to remove them, but by falutary regulations to prevent 
them for the future. It confiders how many bifliops are to 
be confecrated to fill up the vacancies occafioned by death; 
and every member of the fynod gives his vote for fuch of 
the clergy as he thinks beft qualified. Thofe who have the 
majority of votes are taken into the lot, and they who are 
approved are confecrated accordingly; but by confecra- 
tion they are veiled with no fuperiority over their Brethren, 
fince it behoves hum who is the greateft to be the fervant 
of all. 

Towards the conclufion of every fynod, a kind of execu¬ 
tive board is chofen, and called the Elder's Conference of the 
Unity. At prefent it confifts of 13 elders, and is divided 
into four committees or departments : r. The miffion's de¬ 
partment, which fuperintends all the concerns of the mif- 
fions into Heathen countries. 2. The helper's department, 
which ■watches over the purity of doCtrine and the moral 
condud of the different congregations. 3. The fervant’t 
department, to which the economical concerns of the Uni¬ 
ty are committed. 4. The overfeer's department, of which 
the bufmefs is to fee that the conftitution and difeipline of 
the Brethren be every where maintained. No refolution, 
however, of any of thefe departments has the fmalleft force, 
till it be laid before the affembly of the whole Elder's Con¬ 
ference, and have the approbation of that body. The pow¬ 
ers of the Elder's Conference are indeed very extenfive. Be- 
iides the general care which it is commiffioned by the fynods 
to take of all the congregations and millions, it appoints 
and removes every fervant in the unity, as circumftances may 
require; authorifes the bilhops to ordain prelbyters or dea¬ 
cons, and to confecrate other bilhops ; and, in a word, tho’ 
it cannot abrogate any of the conftitutions of the fynod, or 
enaCt new ones itfelf, it is poffeffed of the fupreme executive 
power over the whole body of the United Brethren. 

Befides this general conference of elders, which fuper¬ 
intends the affairs of the whole unity, there is another 
conference of elders belonging to each congregation, which 
direffs its affairs, and to which the bifliops and all other 
minifiers, as well as the lay-members of the congregation, 
are fubjeCt. This body, which is called the Elder’s Con . 
ference of the Congregation, confifts, I. Of the minifer as pre¬ 
fident, to whom the ordinary care of the congregation is 
committed, except when it is very numerous, and then the 
general rnfpefiion of it is entrufted to a feparate perfon, call¬ 
ed the Congregation Helper ; 2. Of the warden, whofe of¬ 

fice it is to fuperintend with the aid of his council all out¬ 
ward concerns of the congregation and to alii ft every indi¬ 
vidual with his advice ; 3. Of a marriedpatr , who care par¬ 
ticularly for the fpiritual welfare of the married people ; 4. 
Of a fnglc clergyman, to whofe care the young men are more 
particularly committed ; and, 5. Of thofe women, who affift 
in caring for the fpiritual and temporal welfare of their own 
fex, and who in this conference have equal votes with the 
men. As the Elder’s Conference of each Congregation is an- 
fwerable for its proceedings to the Elder’s Conference of the 
Unify, vifitations from the latter to the former are held from 
time to time, that the affairs of each congregation, and the 
conduft of its immediate governors, may be intimately 
known to the fupreme executive government of the whole 
church. 

We have already mentioned the epifcopacy of the Bre- 
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United thren, and the very limited powers of their bifhops; and 
United"’ k aV * t0 aJc *, that, in their opinion, epifcopal confecration 
Provinces ^ oes not confer any power to prefide over one or more con- 
gregations; and that a bilhop can difcharge no office but 
by the appointment of a fynod, or of the Elder’s confe¬ 
rence of the Unity. Prelbyters among them can perform 
every fundtion of the bilhop except ordination : for if we 
underftand the manufcript before us, he confirms by the 
laying on of hands young perfons when they firft become 
candidates for the communion. Deacons- are affiftants to 
the prelbyters much in the fame way as in the church of 
England ; and in the Brethren’s churches deaconeffes are re¬ 
tained, for the purpofe of privately admonifhing.their own 
fex, and vifiting them in their ficknefs : but though they are 
folemnly bleffed tcT this office, they are not permitted to 
teach in public, and far lefs to adminifter the facraments. 
They have likewife fcniores chiles, or lay elders, in contra- 
diftindtion to fpiritual elders or bifliops, who are appointed 
to watch over the conftitution and difcipline of the Unity 
of the Brethrenover the obfervance of the laws of the 
country in which congregations or millions are eftablilhed ; 
and over the privileges granted to the Brethren by the go¬ 
vernments under which they live. They do not confider a 
regular courfe of literary education as at all neceflary to 
qualify perfons for adrniffion into orders, provided they pof- 
fefs a thorough knowledge of the word of God, what they 
call folid Chriftian experience, and a well regulated zeal to 
ferve God and their neighbours. 

We have mentioned elfewhere (Herrnhut) their daily 
meetings in church for worfhip and edification. On Sun¬ 
day, befides the public prayers, which are either read from 
a liturgy or pronounced extempore by the minifter, one or 
two fermons are preached in every church or chapel; and 
after the morning fervice an exhortation is given to the 
children. Previdus to the holy communion, which is admi- 
niftered on fome Sunday once a-month, and likewife on 
Maunday Thurfday, each perfon who intends to commu¬ 
nicate converfes with one of the elders on the ftate of his 
foul, expreffing his defire to partake of the facrameat. The 
celebration of the communion is generally preceded by a 
Ibve-feajl, which is alfo kept on other folemn occafions. On 
Maunday Thurfday, before communion, the Brethren have 
a folemn foot-wajhing ; and at this, and we fuppofe at other 
times, they greet one another with the kifs of charity. Thefe 
ceremonies they confider as religious rites, authorifed thro’ 
all ages of the church by our Saviour himfelf and his two 
* j 0 h n xhi apoftles St Peter and St Paul*. 

14. 1 Peter Our limits will not permit us to give a fyftematic view of 
v - i 4 - the dodtrinal tenets of the Brethren. Though they ac- 
Rom. xvi. k now ledge no other tlandard of truth than the facred Scrip. 
l6 ‘ tures, they adhere to the Augfburg Confeffion, and fpeak 

refpedtfully of the 39 articles of the church of England. 
They profefs to believe that the kingdom of Chrift is not 
confined to any particular party, community, or church; 
and they confider themfelves, though united in one body or 
vifible church, as fpiritually joined in the bond of Chriftian 
love to all who are taught of God, and belong to the uni- 
verfal church of Chrift, however much they may differ in 
forms, which they deem non-effentials. But the reader who 
wilhes to have a fuller account of this fociety of Chriftians, 
we mud refer to Craneds Ancient and Modern Hijlory of the 
Protejlant Church of the United Brethren, printed in Lon¬ 
don, 1780 ; and to a work entitled An expofition of Chri- 
Jlian Doctrine as taught in the Protejlant Church of the United 
Brethren, London, 1784' 

UNITED Provinces, or United Netherlands, other- 
wife called the Republic of Holland, confift of the feven pro¬ 
vinces of,Holland, Zealand, Friefland, Groningen, Over- 


yffel, Zutphen, and Utrecht. They are bounded on the United 
weft by the German Ocean; on the eaft by the circle of 
Weftphalia; and on the fouth by Flanders, Brabant, and 
the duchy of Cleves. They compofe the greateft part of 
the ancient Batavia, whofe inhabitants were formerly fo ' > 

much renowned for their valour. Under the Romans they _ * 

were exempt from impofts and taxes, in confequence of j n 
bearing the honourable title of Allies of the Republic. ' (teem un- 

The Netherlands came into the poffeffion of the houfe of der the Ro- 
Auftria by the marriage of Mary of Burgundy with the mans, 
emperor Maximilian : but. on that prince’s refigning the im- a 
perial crown, the 17 provinces of the Netherlands devolved t he dornff 
of right on Don John of Spain ; but he and his, fucceffor n ; on of 
Philip le Beau dying in a fhort time after, they, in 1505, Spain., 
fell under the dominion of Charles V. at that time a mi¬ 
nor. 

At this period the feven provinces, which now compofe 
the Republic of Holland, enjoyed a kind of independence ; 
but the policy and warlike difpofltion of Charles foon re¬ 
duced them to obedience. When he refigned the feeptre 
to his fon Philip, the Low Countries were in a moil . 
fiourilhing condition. In this fmall trac! of country were Flourifhihj 
reckoned no fewer than 350 large cities inclofed with walls, ftate of the 
and 6300 confiderable' towns, all become rich by their ap- P™™ ces 
plication to the arts and to commerce. At the fame time, t - 
the love of liberty was very prevalent among the inhabi¬ 
tants, and they were jealous of every invafion of their rights 
and privileges. The arbitrary government of Philip was 
therefore very difagreeable to his fubjedts in the Low Coun¬ 
tries, and the partiality Ihown on all occafions to the Spani¬ 
ards foon loft their affedtions altogether. 

The extreme fuperflition, however, and cruel bigotry of p er fecutio» 
Philip, proved the greateft fource of difeontent. The doc- of the Re- 
trines of the reformers had been preached'and received with formed, 
avidity in the Low Countries. A cruel perfecution of the 
reformed had been commenced by Charles V. infomuch that 
he is faid to have deftroyed no fewer than 100,000 perfons 
on account of religion. This cruelty had no effedt except 
to increafe the number of heretics; which being obferved 
by Mary queen of Hungary, fifter to the emperor, Ihe in¬ 
vited him to the Low Countries, that he might perfonally 
behold the bad effedts of his cruelty. On this the empe¬ 
ror granted a toleration, but Philip was altogether infle¬ 
xible. In order to proceed more effedtually .againft the re- j 
formed, a court of inquifition was inftituted ; and under Court of 
pretence that the three biihoprics, which at that time com- inquifition 
prehended the whole country, were too large, 17 of thefe e ft a hlifced. 
dignitaries were eredled, three with the title of archbifhops. 

To afford fufficient revenues for thefe, it became, neceflary 
to fupprefs feveral abbeys, which of itfelf produced great 
difeontent. But what gave thefinilhing ftroke to the whole 
was, Philip’s announcing his intention of refiding conftant- u U chefs of 
ly in Spain; his appointing the duchefs of Parma, his na- Parma ap- 
tural fifter, to be regent of the Netherlands; and giving her pointed go- 
for a counfellor cardinal Granvele, a bloody perfecutor of vernefs. 
the reformed ; at the feme time that the provinces were op- 
preffed by the violences of foreign troops, for the payment 
of whom they were alfo oppreffed by taxes. Three 1 coun¬ 
cils were eftablilhed at Bruflels ; one to prefide over the laws 
and courts of juftice ; a fecond to direct every thing refpec- 
ting peace or war; and the third to manage the revenues : 
but ftill the duchefs of Parma was ordered to confult Gran¬ 
vele in every matter, and make -him at all times her chief 
confidant. 

The duchefs took upon her the government of the Low Univerfal 
Countries in the year 1560; and was no fooner arrived at difeontent. 
Bruffels, than complaints poured in from all quarters againft 
the inquifition, cardinal Granvele, and the new biihoprics. 

The 
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United The duchefi» endeavoured to allay the fefrrient by fair words, which are’ the ufua'i operations of a law] eft mob. The Un*te<T 
Provinces, but in vain. At the head of the malcontents were the prince principal inhabitants, however, (till remained quiet, and even 
of Orange, count Egmont, and count Horn, who ftrenu- did all in their power to reftrain the violence of the coni- 
oully infilled on calling an affembly of the States-general, monalty; fo that, had Philip made any kind of reafonable 
and laying before them the grievances by 1 which the country conceffion, the public tranquillity might have been rellored. rx 
was oppreffed. The event was, that in 1564 the cardinal Inftead of this, however, a new oath of allegiance was ad-^ew^oat 
was obliged to refign his dignity; which yet did not pro- miniflered by the governante, and all perfons were obhged ance reqiii- 
duce any good effeft, as he was fucceeded by two of his to fwear that they would regard as traitors and enemies to 

creatures, Barlaimont and Viglius, who trod exadtly in his their country all whom the king fhould think proper to 

footfteps. They puihed on the inquifition to freih execu- proferibe. This extraordinary proceeding was followed by- 
tions ; ftigmatized the principal nobility as heretics ; and on the mod cruel perfecution that can be imagined; aqthe. 
all occafions fhowed fuch violent and intolerable zeal for fame time that the duke of Alva was fent into the Nether- 
the Catholic religion, that one of Philip’s minifters repre- lands with an army of 10,000 veteran troops, to put the 
fented tq him the danger there was of a total revolt of the laft hand to the mifery of the people,, and fully to eftablilh 

8 provinces, unlefs-the rigours*of paxfeoutipn were fomewhat the defpotifm of the court. Counts Egmont and Horn 

Extreme relaxed. But Philip no fooner received this intelligence, took the above mentioned oath ; but the prince of Orange ^ 

bigotry of [ban he replied, “ that he had rather be without fubjeefts, could by no means be induced to it, and therefore retired 0 ^, L g e ° re . 

Philip. than be a king of heretics.” Agreeable to this reply, all the into’Germany, along with counts Brodenrode and Hoog- tirts _ 

obnoxious decrees were enforced with double rigour ; upon (Irate. Their example was followed by great numbers of 

which the date of affairs became fo alarming, that it was all ranks and conditions; and after the arrival of the army 

thought neceffary to fend count Egmont into Spain, in or- commanded by the duke of Alva, fuch multitudes continued 

der to have a perfonal interview with the king on the fub- to emigrate, that the duchefs of Parma informed the 
je£t. Philip, accuftomed to deceit, gave a fmooth anfwer, king, that within a few days 100,000 families had left his 
abated the rigour of his decrees, and ordered the govCr- domiiyons ; that in a fhort time the country mud be depo- 
Xjante fometimes to confult with the prince of Orange. Tji,us- pulated,. in which cafe there would be no occafion for j )uc ^ fs 0 £- 

tranquillity was for a time reftored ; but in the year 1566,: a governante ; file therefore begged leave to refign, ; before Parma re _ 

it being difeovered that a fcheme for the total extirpation (he {hould have the mortification and difgrace of being left £g n9> 

of the Protellants had been concerted by the queen-mother alone in the Netherlands.. 14, 

of France, her fon Charles IX. and Ifabella queen of Spain,, Philip immediately complied with the requeft. of the Is fucceed-, 
in a conference at Bayonne, matters became \vor(e than ever. princefs, and the duke of Alva was appointed to fucceed ^Fby the 
That the information received concerning this deteftable her in the government. It may eafily be imagined that the 0 
combination was true, very foon appeared, from Philip’s, miferies of the people would now become intolerable. The 
declaiming all the favourable interpretations which had been king was a proud and mercilefs tyrant, fet at too great a di- 
put upon his anfwer to count Egmont, and from his*.order* (lance from his fubjefts to be thoroughly fenfible of their 
p ing the inquifition to proceed with more fury than ever.— calamities, and totally deftitute of compaffion had he known 
A general The confequence of this was a general affectation againft. them, ever fo welL. The new governor was of the fame dif- 
nffociation this abominable tribunal,, which was fubferibed by all orders pafition ;and the army he commanded was fierce, rapaci- 
againft the an( q degrees of men, Roman Catholics as well as Protellants. ous, and cruel', defiring nothing more ardently than to enrich 
mqiu ltion. rpj ie con f e derates, headed by Henry de Brodenrode, a de- themfelves at the expence of the inhabitants. The whole 
fcendant of the ancient earls of Holland, waited on the du- country was-filled, with blood and horror ; counts Egmont 
chefs of Parma, in fuch a formidable body, that (he was ob- and Horn were ignominioufly executed, and the eilate of . r 5 
liged to difmifs them with an abfqlute promiie that their de- the prince of Orange was conSfcated, Thefe laft proceed- Qran Vin 
mands (hould be granted. Thefe demands were, that the ings drove the people into defpair; and they invited the viced by " 
inquifition lhould be aboliftied, and the edicts againft liberty prince to return, in order to take upon him the defence of the people ’ 
of confcience recalled ; and-for this (he immediately inter- the country from fucb tnfufferable tyranny and oppreffion. to return, 
pofed all her intereft with Philip. Sir William Temple al- All this time the prince of Orange, and his brother 
leges, that Philip, in confequence of the governante’s-re- Louis of Naffau, had been labouring to form alliances for 
monttrances, granted all that was defired, hut too late. All the defence of theliherties of their country. He bad repre- 
other hiftorians, however, agree that he wasinflexible, and fented matters in fuch a light to thp emperor Maximilian, 

. t ■ that the- duchefs could procure no better conditions than that his Imperial majefty fent an am&affador to Philip, ex- 
that heretics (hould from that time forward be hanged in- hortipghim to treat his fubje<fls in the Netherlands with lefs 
(lead of being burned. Even this appeared a conceffion rigour. This embaffy was haughtily received; Philipcontinued 
unworthy of the king; the royal name was therefore for- his perfections, and the prince of Orange bis preparations Hoftilities 
bid to be ufed. for entering the Low Countries. His firft efforts, however, commence,-. 

Before the ■ confederates proceeded to extremities, they were very unfuccefsful. A detachment of Germans in the t0 th e dif- 
fent deputies to Madrid; but, according to fome authors, * fervice of the prince attempted to penetrate into Brabant ^ v t ^ ta S e - 
they were refuled admittance into the king’s prefence. It and furpriie Ruremond ; but were defeated by a. detach r ” r j uc ' 
appears, however, that they had found means of reprefent- ment from the duke of Alva’s army. Another party, con- 1 
ing the true ftate of affairs to the king, and of informing fifting chiefly of French, attempted to penetrate .into Ar- 
him that the difturbances proceeded from the deteftation in tois by. the way of Picardy ; but their officers were arrefted 
which the inquifition was everywhere held in the Low by order of Charles IX. Louis of Naffau, however, deiept- 
Countries. Their reprefentations produced no other eiTcfl ed a body of Spaniards, and killed 600 of them on the fpot ; 
than an equivocal promife, which was evidently never in- but the vigilance of his enemies prevented him from draw- 
The people tended to be kept. The governante received orders to ing any advantage of confequence from tins victory, 
breakout proceed againft heretics with the utmoft feverity; upon The duke of Alva was fo much chagrined at the defeat 
into afts of which the people broke out into a< 5 ls of open rebellion. In fuftained by his party, that he inftantly affembled his troops 
rebellion. f eV eral towns of Flanders the churches were deitroyed, ima- from all quarters. His army then appeared too formidable 
ges pulled down,, and all thofe ads of violence committed to be oppofed, and the prince of Naffau with count Hoog r 
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ftva’.e retired towards the river Ens. But being hard pulh- 
ed by the duke of Alva, and mutinies arifing among their 
troops for want of pay, they were foon brought to an ac¬ 
tion, and totally defeated. The infantry were entirely cut 
NafTau and j n pieces; the cavalry were faved, but all the baggage and 
Hnoo’ftrate artl ^ ei 7 were taken by the enemy. In the mean time, the 
defeated by P r ' nce of Orange was haftening to the relief of his diftrefled 
the duke of allies with an army of 28,000 men ; but having the misfor- 
Alva, tune of being alfodefeated, and count Hoogftrate killed in 
the aCtion, hisfoldiers deferted in fuchcrowds, that he was 
Punce of obliged to difband his army and return to Germany, 

featedfand This difafter happened in the year 1569. The duke of 
difbands his Alva refolved to make the moft of his time. He entered 
army. Bruffels in triumph ; and let loofe his vengeance againft all 
who had in the lead; affifled, or been fuppofed to aflift, the 
Crueb of P r ' nce Orihge. All the prifoners taken in 'the laft cam- 
thc duke°of P ai S n were P ut t0 death : and, not contented with this 
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Alva, barbarity, the cruel governor projected nothing lefs than the 
total extirpation of the reformed religion, by the deftruClron 
of every one who profeffed it; and of rendering himfelf de- 
fpotic, by erecting citadels in all the confiderable towns, 
which were to be garrifoned by his foldiers. He began 
with Amfterdam, in which lie laid the foundations of a 
ftrong citadel. The people complained of it as an infringe¬ 
ment of their rights, but the duke was deaf to their com¬ 
plaints. At Antwerp he caufed his ftatue to be ereCled ; 
and here he was figured treading on the necks of two 
fmaller ftatues, which reprefented the two 'eftates of the 
Low Countries. This piece of infolent vanity exafperated 
the people to a great degree ; and they were (till farther 
provoked by a demand of the hundredth part of every man’s 
eftate to be paid immediately for the fup'port of the army, 
befides the tenth of all the merchandife, and the twentieth 
of all immoveables, to be annually levied as a (landing re¬ 
venue. The provinces remonftrated, and refufed to fub- 
tnit to fuch intolerable exactions i the governor was inflex¬ 
ible j and being incenfed at their refiftance, he Pent the re¬ 
giment of Lombardy to live at free quarters in the province 
of Utrecht. 

All this time the prince of Orange was employed in lay¬ 
ing plans for the deliverance of his diftrefled country ; but 
vaintoefta-in 1571, the duke of Alva growing impatient, ordered the 
blifh his edict concerning the new taxes to be publifhed at Bruflels. 

The city was inftantly filled with confufion ; the foldiers 
feixed on the goods of the inhabitants by force ; tradefrnen 
fhut up their ifiops ; and the peafants refufed to bring pro- 
vifions to the market. The dates offered to pay a fubfidy 
of 2,000,000 of florins annually in lieu of the intended tax ; 
but their offer was rejected. The drum beat to arms, and 
orders were iffued to hang all who refufed to comply. The 
Uriel taken foolers were preparing to obey, when news arrived of the 
bv the O- furrender of Briel in the ifland of Voorn, at the entrance 
of the Meufe, to a fquadron of fhips of war that had been 
fitted out by the prince of Orange. Lumey, who com¬ 
manded the fquadron, made a defeent on the ifland from 40 
fhips, deftroyed the churches, broke the images, and exe¬ 
cuted the priefts, but offered no violence to the other inha¬ 
bitants. 

However unimportant the conqueft of fo inconfiderable 
Alva defifts a place might appear, it alarmed the duke of Alva, and 
from enfor- produced the molt extravagant rejoicings in Bruffels. The 
c:. duke regarding it as the harbinger of further oppofition, 
dropped his taxes and executions for the prefent, and dili¬ 
gently applied himfelf to fupprefs the growing fpirit of re¬ 
bellion. He withdrew the garrifon from Bruffels, and de-. 
tached it under the command of Maximilian Hermin Boflu, 
againft the fhips of war which were called Gneu::. This of¬ 
ficer, endeavouring to force Briel, was defeated by the O- 
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range faction, and forced to retire with lofs to the ifland of 
Beyeilabd. Trifling as this victory might leem, it ferved 
to animate the depreffed fpirits of the ‘enemies to the go¬ 
vernment. The prince of Orange, fenfible of the advantage 
Of poffeffifig this i'flrnd, exhorted the nobility of his party 
to fortify and garrifon it j his orders were Obeyed, by which 
means he foon became mailer of Delfshaben, a town fituated 
on the oppofite banks of the Meufe. It appeared in Bof- 
fu’s retreat how unpopular the duke of Alva was in every 
part of the country. Dordrecht Ihut its gates againft him ; 
Rotterdam refufed to admit his troops; but Bolfu obtain¬ 
ing perfniflion that they Ihould pafs through in feparate fmall 
divifions, feizCd the gates, and began a general maffacre of 
the inhabitants. Four hundred perilhed by the fword, the 
town was pillaged, the women were raVilhed, and every pof- 
fible 2& of barbarity and inhumanity committed. Re¬ 
tribution was foon made by the enemy. Alva had detach¬ 
ed Oiforio d’Angulo with a body of forces to fecure Fluih- 
ing, a fconfiderable port in Zealand, and to ereCt a citadel. 
The inhabitants denied Oftbrio admittance, fhut their gates, 
and feized PScaneo, a famous engineer, who had come to 
meafure the ground where the citadel was to be ereCted. 
Apprehending that attempts would be made to force them 
to fubmlffion, they petitioned Lumey, admiral of the 
Gueux, for affiftance ; and he furni/hed them with 206 men, 
under the command of Captain Treflong. On the arrival 
of this reinforcement, the Spanilh engineer was hanged, and 
an Hnfuccefsful attempt made to furprife Middleburg, the 
capital of the ifland of Walcheren. Not difpirited by this 
difappointriient, the Zealanders afliduoufly profecuted their 
cruizes upon the Spaniards, and obtained as much wealth 
as purchased a large (lore of arms and ammunition at Ant¬ 
werp. Joined by-great numbers of Englilh and Scotch ad¬ 
venturers, they ventured to attack the duke of Medina Celi, 
fent with a ilrong fquadron to fucceed the duke of Alva in 
the goVefnment of the Netherlands. The duke was com¬ 
pletely defeated, a great number of his fhips were taken, 
and a booty, amounting to near 1,000,000 livres, was car¬ 
ried off by the Zealanders. 

The duke of Alva now ordered a fquadron of fhips to 
be equipped at Amfterdam, to bridle the infolence of Lu¬ 
mey and the Zealanders, while he bufied himfelf in raifing 
an army to oppofe the prifice Of Orange and Lewis de Nal- 
fau, who were making great preparations in Germany and 
France. To augment the artoy in the field, he had draught¬ 
ed moft of the garrifons. By this means the prince’s friends 
gained poffeflion of North Holland ; and Louis de Naffau 
was projecting a fcheme to furprife Mons, with the inhabi¬ 
tants of which be held a fecret correfpondence. The de- 
fign fucceefled ; which emboldened moft of the cities and 
towns in Holland to declare againft the government. The 
count de Bergues gained over feveral cities in Overyflel, 
Girelderland, and Friefland. In a word, the revolt became 
fo general, that the duke of Alva foon found he could not 
long refill the torrent. He now, when too late, publifhed 
an edict to appeafe the people, fetting forth, that he would 
confent to remit the mo'll oppreffive taxes, if the dates could 
fugged any other means of raifing the neceffary fupplies. 
He convoked the States-general to meet at the Hague, 
but his orders were now difregarded ; and the States, in 
contempt of his authority, affefnbled at Dordrecht, inviting 
deputies from the prince of Orange, the nobility, and the 
towns that had declared againft tire governor. Here mo¬ 
ney was raffed to enable the prince of Orange to begin his 
march. His forces amounted to 1 T,cco foot and 7000 
horfe. He had promil’cd to advance three months pay ; 
and was enabled to perform his engagements by the libe¬ 
rality and public fpirit of the States-general and the cities. 

He 
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United He Showed the addrefs with which he could manage and 
Provinces, direct. the people ; and without the name of fovereign of the 
w~v-~w provinces under his government, he poffeffed the authority. 

He prelided at all military operations by fea and land ; made 
and difpofed of offices at pleafure ; a(femhled the States; 
and publiffiedall ordonnances and regulations relative to the 
preftnt hate of affairs, without controul. However, he 
conducted matters with the utmoft delicacy, and ufed his 
power with great moderation, to avoid giving offence to 
the free fpirit of the Hollanders. The Popilh ieligion was 
banilhed the churches, and perfons of that perfuafion were, 
with great caution, admitted into public employments. Not 
only the king’s revenue and church tytb.es were appropriated 
to the public fervice, but the elfates of thofe who remained 
firm in their loyalty. In lhort, the moft vigorous meafures 
were taken for redding the tyranny of Spain ; and thofe 
perfons who had refilled the tythes to the government, vo¬ 
luntarily fubferibed their all to fupport a party formed in de¬ 
fence of liberty. 

„ While the States-general were employed in ways and 

Hisfoccef- means co maintain an army, the prince of Orange advanced 
fes, to Ruremonde, which he took by affault, on the refufal of 

the city to fupply him with neceifaiies. From thence he 
marched to Brabant, and raifed heavy contributions. He 
took Mechlin, Oudenarde, and Dendermonde ; and could 
not veftrain the exceffes of the foldiers, who pillaged the 
churches, maffacred the priefts, and committed other barba¬ 
rities. Next he approached to Mons, befieged by the duke 
of Alva, with deiign, if poffible, to engage him to give 
battle. The duke baffled all his endeavours to force him, 
and carried Mons by capitulation. The whole Spanifh do¬ 
minion, however, lately lo infolent and exulting, was ready 
to expire in the Netherlands, had it not been revived by the 
maffacre of the Proteftants in Paris. 

While the fate of Mous was depending, the ftates of Hol¬ 
land met at Haarlem, to deliberate on the defence of the 
province and the profecution of the war. Amllerdam was 
iij the enemy’s hands, which greatly obftrudted all their 
meafures. It was therefore deteimined to befiege it; and 
the enterprife was committed to Lurr.ey, chief of the 
Gueur. After putting the States to conliderable expence, 
the project mifearried through Lumey’s mifcondudl. Wa¬ 
ter was his dement, but his vanity led him to difplay his abi¬ 
lities as a land-officer. He made regular approaches, and 
was foiled in every attempt. 

The reduction of Mons, and*the depreffion of fpirit cen¬ 
ts oWived fequent on the maffacre at Paris, obliged the prince of O- 
to retire, range to retire to Holland, and encouraged Alva to inveft 
Dendermonde, Oudenarde, and Mechlin. The latter, be¬ 
ing in no condition to refill, opened its gates ; but the Spa- 
nilh folditis chofe tofcaie the walls, to give an air of affault 
to the enterprife, and countenance to the horrid barbarities 
intended. Proteftants and Catholics were maffacred without 
3a diftindtion. The town was pillaged, and the booty eftimated 
Succefs and at 400,000 florins. All the other towns were evacuated 
crueky of ^ gariifons, and loaded with heavy impofttions by Al- 
^ie duke of t0 t j, e pj-ffice, he had now removed the feat of war 

’ into the province of Holland. Only this province and Zea¬ 

land remained firm to their engagements; the reft, over¬ 
whelmed with conllernation, capitulated on the bell terms 
they could procure from the government. However, the 
country being llrong by its nature and fituation among the 
waters, and more fo by a fierce, rough, and fturdy people, 
proud of their ancient tame, and the moll implacable ene¬ 
mies of Spanilh tyranny, it was determined to make the 
nioft vigc.ous refinance. Frederic de Toledo was difpatch- 
ed by Alva to begin the operations in Holland. He had 
already reduced ZutpLea and Guelderland j and, flulhed with 


fuccefs, appeared before Waerden,- which he fummoned to United 
admit a garrifon. The burghers replied, that they were Prov ince^. 
intruded by the king with the defence of the place, and 
could not receive a military force without violence to their 
privileges and engagements. They foon had reafon to re¬ 
pent their firmnefs: the town was taken by furprife ; and 
all the burghers, affembled in the great church to take the 
oaths of fidelity to the king, were wantonly butchered. In¬ 
fants, old men, women, and the fick, were all put to the 
fword, without pity or remorfe; and of all the barbarities 
hitherto committed, this was the moft horrible. It was ima¬ 
gined that the terror infpired by fuch inftances of feverity, 
would reduce the people to obedience, and lhake the obfti- 
nacy of the other towns. The contrary effedls v/ere pro¬ 
duced; rage and defpair took poffeffion of every bread ; and 
all determined to fuffer the lad extremities rather than fub- 
mit to fo cruel a tyranny. 

Having finifhed this tragedy, Frederic went to Amfter- 
dam, to deliberate with the officers of the army about the 
fiege of Haarlem. Here it was determined, before they pro¬ 
ceeded to extremities, that the city of Amllerdam fhould 
write to the magillrates, exhorting them, in the moll pathe¬ 
tic terms, to fubmit, rather than incur the punilhment in- 
fiiffed on Waerden. The council of Haarlem met to take 
this letter into confideration. Some were for foliciting an 
immediate reinforcement from the prince of Orange; and 
others, who apprehended the prince was too weak to afford 
the neceffary relief, were for making the beft terms poffible 
with the king. Thofe of the latter opinion were the magi- 
ftrates. Accordingly, without confulting the burghers, de¬ 
puties were difpatched to Frederic to ftipulate conditions. In 
their abfence, Ripperda, a gentleman of Frifeland, flrongly 
attached to the prince of Orange and the caufe of liberty, 
affembled the chief burghers; and fo animated them againft 
the Spaniards! that they refolvedto Hand a fiege, and fuffer 
all the honors of war, rather than fubmit. They fent to 
the prince of Orange to acquaint him with their determi¬ 
nation, and to implore affiftance. Four companies of Ger- 
mans were detached to reinforce the garrifon of Haarlem; and befieged. 
the deputies, on their return, were feized as traitors to their 
country, fent to the prince of Orange, and by Lis order be¬ 
headed. Frederic was preparing to compel the burghers 
to fubmiffion. On the 19th of December he inverted the 
town, after carrying Sparendem fort by affault, with great 
lofs and {laughter of his foldiers. A variety of errors were 
committed in the attack, in the defence, and manner of fuc- 
couring Haarlem. The aflailants and defendants had equal¬ 
ly fhown themfelves ignorant of the art of war, and impla¬ 
cable in their refentnrent. The prince of Orange ufed eve¬ 
ry expedient to relieve the town ; but all his attempts were 
fruftrated by untoward accidents, and the vigilance of the 
Spaniards. At laft, quite fpent with fatigue, defpairing of 
relief, weakened by Ioffes, and totally exhaufted of provifions 
and ammunition, the burghers of Haarlem furrendered upon „ 4 
more favourable terms than they could well expedt.- A few Andtaken, 
only of the moft obftinate were executed ; the reft were par¬ 
doned on taking an oath of fidelity, and paying an acknow¬ 
ledgment of 15,000 florins. 

During the fiege of Haarlem, the Zealanders were per¬ 
forming glorious atchievements by fea, and gaining vidtories Succeifes of 
over the Spanifh naval armaments. All the efforts of the the Zealan- 
governor of Antwerp could net prevent their carrying off a ders by fcu 
great number of fhips out of the harbour. To revenge the 
infult, and relieve Middleburg and Rammekins blocked up 
by the Zealanders, be equipped a fquadron, and gave battle 
to Wertz, the Zealand admiral, but was defeated. After 
repairing and augmenting his fleet, he again fet fail with 
fixty large veffels, encountered a fquadicn of Zealanders 

much 
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^United much inferior in ftrSngth, and met With his former fortune. 

of his (hips were funk or taken ; but he found means 
to pufh into Middleburg, with the broken remains of his 
Squadron, to the great joy of the garrifon, now reduced by 
the fcarcity of provifions to the laft extremity. D’A vila’s 
difgrace did not end here ; for, on Jiis return to Antwerp, 
he was a third time attacked and defeated, with confiderable 
lo'fs, by Wertz, who thus repaired the difappointment of an 
unfuccefsful attempt made on Tolen. 

Soon after the reduction of Haarlem, Alva, perceiv¬ 
ing that his feverity anfwered no other purpofe than 
irritating the people more againft the Spanitti government, 
. publittied a proclamation, couched in the mod footh- 

ing terms : but the people were not difpofed to confide in 
promifes fo often violated, nor to throw themfelves on the 
clemency of a prince and governor who had ttiown them¬ 
felves inflexible, implacable, perfidious, and inhuman. They 
now expeCted the worft that could happen, and bid defiance 
}6 to fortune. The Spaniards were preparing to inveft Alc- 
"3 he Spam- mar, and the Hollanders put every means in practice to re- 
ed^before^" ^ t ^ em- Eight months pay was due to the garrifon, who 
Alcmar began to mutiny ; but contributions were raifed, which 
filenced their clamours. Frederic of Toledo, with 16,060 
men,, fat flown before a town fortified by no regular works, 
and defended only by 300 burghers, and 800 foldiers, in 
extreme want of provifions, and without the profpeCt of re¬ 
lief. Sonoi, the governor; defpairing of being able to fuf- 
tain a fiege, wrote to the prince of Orange, that a place 
deftitute of troops, provifions, ammunition, money, and every 
neceflary, ought to be evacuated, and the few foldiers in 
garrifon, and the burghers, faved from falling into the 
hands of the enemy. But the prince of- Orange lo animat¬ 
ed them by a letter, that, to a man, the townfmen, gover¬ 
nor, and foldiers, determined to facrifice their lives, and fpill 
the laft drop of their blood in the breach. Perfeverance had 
made the Zealanders matters of Rammekins, contrary to all 
hope and probability ; the fame virtue, the prince obferved, 
might fave Alcmar, a town of the utmoft confequence to 
the caufe of liberty. What particularly infpired the defen¬ 
dants with courage, was the prince’s good fortune in fur- 
prifing Gertrudenburg. Frederic puttied the fiege with 
great vigour. He ordered the inhabitants of Haarlem to 
-work in the trenches, and fuftain the firft fire of their friends 
-and countrymen. On the 18th of September, a battery of 
20 pieces of heavy cannon began to play ; a breach was 
foon effected; the aflault was given, and repulfed with vi¬ 
gour, though fuftained by the bulk of the Spanifh army. 
From a Spanifli officer taken, the garrifon were informed, 
that Alva had given orders to retire, in cafe he failed in the 
third aflault; but if he fucceeded, to put all to the fword. 
Their courage was whetted by this account, and prepara¬ 
tions were cheerfully made for withftanding’the utmoft 
efforts. Frederic was foiled in every attempt; the affail- 
ants were driven from the breach with prodigious {laughter ; 
the Spanitti foldiers refuted to mount the walls; in a word, 
the fiege was raifed, and the town relieved, to the exceeding 
jcry of the prince of Orange, and great mortification of Alva. 

This advantage was attended with another of lefs im¬ 
portance, but which equally ferved to infpirit the Holland- 
Tw are ers. The duke of Alva’s grand fleet, equipped with great 
defeated at labour' and expence, was defeated by the Zealanders, 
{in. Though the aCtion did not prove decifive, it greatly cha¬ 

grined the duke, as Boffu, one of his beft officers, was taken 
prifoner, and his fleet afterwards dreaded to look the enemy 

in the face. r , 

Noiwith(landing this fuccefs, the affairs of the States 
were yet in a moll precarious fituation; and their ability 
to fupport themfelves appeared in the higheft- degree.proble- 


matical. The Duke of Alva had refigned the government, tTr.hed 
and his fucceffor Don Louis de Requefnes had orders to Pr° T » u< *V 
pufh the war with vigour, while his antagonifts prepared 
for the moft obftinate refinance. The firft advantage ap¬ 
peared On the fide of the prince of Orange, by the furren- 
der of Middleburg. But this wasToon balanced by the de¬ 
feat Und death of prince Louis off Naffau.' The Spaniards, 
however, were prevented from purifting the advantage they 3 g 
had gained, -by a mutiny among their troops. This mutiny -Mutiny in 
took place on a regular and well concerted plan. The the SpanHh 
foldiers depofed all their officers, appointed new ones, and arm f, 
eftabliftied a fort of community, vetting one of their num¬ 
ber with the chief authority. The diftreffes of the Spa¬ 
niards on account of this tumult wefe likewife augmented 
by a victory gained by the Zealanders atfea; when’almoft 
40 of the Spanifli fhips were taken or deftroyed. Philip 
then perceiving that numberlefs difficulties would attend 
the reduction of the provinces by force, puhliflied an aft of 
grace; but in fuch a limited manner, that it was unani- 
moufly rejected. Requefnes then determining to clofe the 
campaign with fome remarkable exploit, laid fiege to Ley¬ 
den. The city was reduced to the utmoft diftrefs for want- 
of provifions ; the whole country was laid under water; 
and they could receive no relief except what was obtained 
by boats forcing themfelves through the enemy to the city. 

In fhort, they were reduced to the brink of deftrqCtion, 
when a violent fouth-weft wind drove the inundation againft 
the works of the befiegers with fuch violence, that they 
were obliged to relinquish the enterprize for fear of being en¬ 
tirely fwallowed up. In their retreat they were attacked 
by the garrifon, and 500 of them deftroyed. This difap¬ 
pointment fo provoked the Spanifli foldiery, that they de¬ 
pofed Valdes the commander, whom they had chofen for 
themfelves, and proclaimed their old one : a fecond mutiny- 
e’nfued, and they marched in a tumultuous manner to 
Utrecht. Here, however, they met with a very unfavour¬ 
able reception. Barlaimont the governor declared them 
rebels and traitors to their king ; and gave free liberty to 
every one to maffacre them wherever they could be found. 

The mutineers attempted to fet fire to the gates; but be¬ 
ing repulfed, and their leader flain, they capitulated, were 
received into favour, and fent into winter-quarters. 

The year 1575 commenced with fome negociations for 
peace ; but thefe proving ineffectual, though the emperor 
interpofed his mediation as far as poffible, the war was re¬ 
newed with redoubled fury. Fortune now declared in fa¬ 
vour of the Spaniards; and the States were reduced to fuch * 
defpair, that -they began ferioufiy to think of making an 
offer of the provinces to fome Proteftant power who might 
be able to defend them againft the tyranny of the Spaniards. _ ^ 

This offer was made to queen Elizabeth of England ; but The States 
{he declined it, for political reafons. A negociation was offer the fo- 
even fet on foot for this purpofe with France, in favour of verci g nt y 
the duke of Anjou; but it ended in nothing befides the ad- E^abefh 
vantage of eftablilhing a mart at Calais for the difpofal of & c _ ’ 

the prizes made by the Gueux. Philip, however, notwith- 
ftandiiig his power, had the utmoft difficulty in Supporting ' 
the expence of the war. He had already borrowed more ^ 

than 40,000,000 crowns from the Spanifh and Genoefe tre fled in 
merchants, and the intereft ftill unpaid now amounted to as his finances, 
much as the capital. Tire war had befides coft a' greater 
fum fent in fpecie from Spain and the Indies, which, with 
the immenfe Ioffes occafioned by the ftagnation of trade in 
the Netherlands, had quite exhaufted the treafury. Large 
arrears were due to the troops;' they were every day mu¬ 
tinying, and fome broke out into aCtiial rebellion. To 
remedy thefe evils, Requefnes demanded a ftipply- of the 
provinces; and they anfwered him, by requiring reftttution 
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United of their privileges, and difmiffion of the Spanifh troops. 
Provinces. Flanders, in particular, paid the deftred fubfidy, by balanc¬ 
ing it againft half the damages the province fuftained from 
the mifeondudt of the governors, and the wars wantonly and 
unneceffarily excited. While this affair was in agitation, 
Requefnes died of an ardent fever : the.council of ftate af- 
fumed the adminiftration, and the prince of Orange took 
the opportunity of the confuiion that enfued to lay the firft 
foundation of the Pacification of Ghent, by which his affairs 
4 * were confiderably retrieved, and the greateft blow given 
inThc Spa- t0 the court °f Spain fhe had yet fuftained. All now was 
ndh affairs, anarchy in the Low Countries. The garrifon of Ziriczee 
mutinied for want of pay ; and to appeafe them, the council 
of ftate fent 100,000 livres, which the Walloon regiments 
under Madragon feized upon, after expelling the Spanifti 
foldiers, and wounding and murdering their officers. This did 
not unite the Spanifh mutineers among themfelves ; they 
turne'd out the few remaining officers, and made new ap¬ 
pointments. Joining with the garrifon of Lillo, they march¬ 
ed, to the number of 2000 men, towards the capital; com¬ 
mitted horrible outrages ; overwhelmed the inhabitants of 
Bruffels with confternation; and, upon the 26th of July, 
feized upon Aloft, confined the principal burghers, and 
hanged up a king’s officer. The mod favourable conditions 
were offered by the council of ftate, in order to appeafe the 
tumult, and provifions were fent to the mutineers. This 
created fufpicion in the inhabitants of Bruffels, that the 
mutiny was excited by the connivance of the council, with 
a view of ruining the provinces, without incurring the 
refentment and odium confequent on any appearance of legal 
oppreffion. They arrefted the council, declared the Spa¬ 
niards rebels, and took meafures in conceit with the other 
cities and provinces for expelling foreigners out of the 
Netherlands. A confederacy to this purpofe was formed 
between the provinces of Hainault, Artois, and Flanders, to 
which all the reft except Luxemburgh acceded ; and Don 
John of Auftria, who had entered the Low Countries in 
quality of governor and fucceffor to Requefnes, was obliged 
to live in obfcuricy in Luxemburgh until the ftorm fhould 
fubfide. 

The prince of Orange was all this while profiting by 
thefe commotions. He had long laboured to have the 
States-general convoked ; and he now faw them not only 
affembled, but preparing to make head againft the Spaniards, 
by a ftrange viciffitude of fortune, arifing from accidents 
whuh all his penetration and fagacity could not forefee. 
United in councils againft the common enemy, every mea- 
fure was taken for reducing the citadels of Ghent, Antwerp, 
and Maeftricht, the chief places in the hands of the Spa¬ 
niards, and what mull principally contribute to their ex- 
pulfton. Ghent citadel was taken on the 27th of Novem¬ 
ber, by the afliftance of a ftrong reinforcement of troops 
Antwerp and artillery fent by the prince of Orange. At Antwerp, the 
taken ami ftates of Brabant were lefs i'uccefsful. The citadel was 
pillaged, vio-nroufty attacked ; but the mutineers at Aloft entering 
the citadel to affift their countrymen, a fally was made, the 
befiegers were driven from their trenches, great part of the 
town was confumed by fire, and the reft pillaged for three 
days with every kind of infolence and brutality, at a time 
when Antwerp was the mnft fiourifhing and populous city 
in the Netherlands, and indeed among the moft wealthy in 
Europe. It is affirmed that the treafure carried off amount¬ 
ed to four millions, belides an infinity of rich merchandife. 
This terrible calamity united Papifts and Proteftants with¬ 
out diftindtion in a confederacy, and co-operated with the 
menfitvesof the prince of Orange to form the Pacification 
of Ghent: which was a confederacy of ail the y. evinces to 
expel foreign foldiers; to reftote the ancient form of 
r.oveinment ; .to rekr matters of religion to the ieveral 
Vo 1.. XV HI. Part II. 


ftates of the provinces; for ever to unite the-other 15 Up.in.l 
provinces in the fame common intereft with Holland, Pf'jv.ua^. 
Zealand, and the prince of Orange ; to renew the com- 
merce and amity between them ; to affemble the liatc. in Pwilkiti- 
the manner praflifed under the houfe of Burgundy and < X 
Charles V. ; to fufpend all the rigorous edifts of the cuke “ 
of Alva on the fubjedl of religion, until the States-general 
fhould take the matter into conlideration ; to releafe all the 
natives made prifoners, mutually, without ranfom ; and to 
reftore all things upon the fame footing as befoi e the war, 
and the tyrannical government of the duke of Alva. 

The States general began by foliciting aid from the 'rhe'sts.t!. ■» 
queen of England. Their ambaflador had a gracious re- rece ; vc 
ception ; and Elizabeth advanced them 20,000b fterling, fiftancc 
on condition that the French fhould not be invited into the from queen 
Netherlands, that they would accept of reafonable terms of Elizabeth, 
accommodation if offered, and that the loan fhould be un¬ 
paid the enfuing year. Next a ceffation of hoftilities was 
agreed upon with Don John, upon his affurances that every 
reafonable requeft of the provinces fhould be granted. On 
the 27th of December, deputies were fent with propofols 
to Don John to difband the foreign troops : but he defired 
to know what fecurity the States would give for their alle¬ 
giance after the departure of the Spanifh forces; and re- 
monftrated againft the unreafonablenefs of difarming the 
king, while his rebellious fubjedts were in arms, and ready 
to ieize the firft opportunity of deferring their obedience. 

He likewife demanded fecurity with relpedl to religion ; 
and infifted fo warmly on this head, that it was obvious he 
had no inclination to part with the Spanilh army before the 
provinces of Zealand and Holland embraced the Catholic 45 
religion. After much altercation, necefllty at length oblig- Don J°hu 
ed Don John to grant all that was required, to confirm the th^Pacifl* 
Pacification of Ghent, and difmifs the Spanifti army. He cat j on 0 f 
had the king’s authority for his proceedings ; the treaty Ghent, 
was proclaimed at Bruffels and Antwerp on the 17th of 
February ; and Don John immediately acknowledged go¬ 
vernor, and the king’s lieutenant of the Netherlands. 4< \ 

It mull be obferved, however, that when this edidl was ° lf^ wn h s 
figned, the provinces of Holland and Zealand, by the ad- Reification 
vice of the prince of Orange, made the following objedtions, by ti c pro. 
.viz. that the States-general had not eftablifhed the right of vinces of 
affembling this fovereign tribunal in the perfons originally Ho,lan ' 1 
invefted with that power by the conftitution ; that in fomc 
particular inftances they had fuffered an infradtion of their 
privileges ; that the Spanifti troops were allowed to carry 
off the immenfe wealth they had acquired in the Nether¬ 
lands, and by the deltrudtion of the city of Antwerp in par¬ 
ticular ; that no ftipulation was made in favour of thofe 
difpoffeffed of their eftates, &c. For thefe reafons the 
States and the prince refofed to fign the edidl, though they 
confented to all the articles that did not contradiit thofe 
fpecified. This raifed a contention, by which the public 
peace was foon broken. Don John was ftrenuous in re¬ 
commending violent meafures againft the prince and his 
party. To this purpofe he wrote a letter in cypher to the 
king; but this letter fell into the hands of Henry IV. of 
France, who tranfmitted it to the prince of Orange. Ef- 
covedo, fecretary to Don John, was next fent into Spain 
with a meffage to the fame purpofe ; but the governor be¬ 
coming impatient for his return, left the country himlelf, 
under pretence ot complimenting Margaret queen of Na¬ 
varre on her journey to Spaw. In this expedition he feized MoftUitic* 
on the citadel of Namur: but attempted to juflify his con- recomraca- 
du£l to the States, by reprefenting, that he was under a ced. 
neceffity of retiring to a place of fiifetv, while he faw the 
flames of war and rebellion ready to break out all around 
him ; and concluded with defiring the States to difiuni:! - 
burghers of Bruffels, who were dcLly attached to the 

4 Q_ prince 
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United prince of Orange. This letter was anfwered by an invita- 
Provinces tion from the States to return ; promifing at the fame time, 
that they would, to the utmoft of their power, bring to 
punifhment, all thofe who (hould form any defigns againft 
him. This, however, was not only refufed, but the whole 
tenor of his condudl afterwards fhowed, that he was refolv- 
ed to commence hoftilities, and that he was encouraged to 
do fo by Philip. The event was, that Don John was depof- 
Don John ed from his dignity, the archduke Matthias was appointed 
depofcd. governor-general, and preparations were made for a new and 
vigorous war. The Spanilh troops were ordered to affem- 
ble in Naples and Milan ; levies were made in Burgundy 
and Luxemburgh ; and a refolution was taken of fupporting 
49 Don John with the whole power of the Spanilh monarchy. 
New treaty To oppofe this formidable power, the States, in 1578, en- 
terec * * nt0 a new treat Y w ith the queen of England ; by 
eL ‘ which that princefs agreed to advance them ioo,oooi. 
flerling, and to affift the provinces with 5000 foot and 
1000 horfe: on condition that the loan (hould be repaid 
with intereft in eight months : that certain towns (hould 
be ceded to her in fecurity ; and that the States (hould de¬ 
fray the expence of tranfporting their troops, and take 
them into pay while they adted in their fervice. ,Eliza¬ 
beth, however, afterwards departed from thefe conditions, 
under pretence that the French would fufpedt her having 
l'ome defigns on the Netherlands, and would for that reafon 
unite their forces wi.h thofe of Spain againft her. Inftead 
of the Englilh troops, (he now propofed to fend John Ca- 
fimer, Count Palatine, with 3000 foot and 3000 horfe ; re- 
fuling at the fame time to pay the money ftipulated, until 
the States had confented to this alteration. 

Before this treaty was concluded, Don John was joined 
by an army of 16,000 foot and 2000 horfe, all cholen ve¬ 
terans, commanded by Alexander Farnefe, duke of Parma, 
the heft officer in the Spanilh fervice. Being thus fuperior 
to the prince of Orange, the Spaniards gained feveral ad¬ 
vantages ; which, however, were more than balanced by the 
30 lofs of the city of Amfterdam. This place had been clofely 
Amfter- blocked up for feveral months byfeaand land, and at laft 
<hm con- conc | llc jed a treaty with the friends of the prince of Orange ; 
etudes a which it was ftipulated, that the Proteftants (hould hold 

the prince their religious meetings without the walls, and have a bu- 
.■fOrange, rying-place within; that the garrifon (hould be diftianded, 
and 600 men, commanded by the burghers, levied for the 
defence of the city : that all perfons banilhed on account of 
religion (hould be recalled j that Amfterdam (hould enjoy 
all its ancient privileges, and that all vacancies in public 
employments (hould be filled without diftindtion of party or 
connection. This capitulation, however, was foon after 
broken; the Catholic magiftrates were driven out of the 
city, attended by the priefts and Popifh clergy of every deno¬ 
mination ; the images were pulled down,'and only the re¬ 
formed clergy fuffered to preach publicly. Some ineffec¬ 
tual negociations next took place ; after wnich the States, 
fenfible that the misfortunes and Ioffes in the winter arofe 
from the irrefolution of the provincial dates, vefted the 
archduke, the council of ft ate, and the prince of Orange, 
with a power of levying what number of troops they (hould 
think neceffary, and difpofmg of them as they thought 
proper, without referring -to the ftates in every particu¬ 
lar : they only recommended that they would proportion 
the expences to the revenue, which at that time amounted to 
3 * 600 000 livres. About this time a revolution gieatly be¬ 
lt evolution , the coirim0 n caufe, was effected in Guelderland ; 

Ta^d dCr ’ John of Naffau, brother to the prince of Orange, had been 
appointed governor of this province. Upon entering on 
the adminiftration, he perceived that the whole conduct of 
affairs was in the hands of perfons ftrongly affeCted to king 
Philin and the Catholic religion 5 mod of the cities profil¬ 


ed Popery ; and the count, who had fworn to the pacifica- United 
tion of Ghent, was reftrained from attempting any change 
in religion. The face of affairs, however, took a fudden 
turn ; John acquired great popularity, and foon difeovered 
that foreigners were the leading perfons. By his artifice 
and policy he (Emulated the people againft them; they 
were deprived of their feats in the provincial ftates, and 
turned out of their offices in the government of the cities. 

Thus Naffau obtained the chief direction, and was able to 
co-operate with the meafures planned by his brother. Ano- An ff n 
ther revolution happened in Groningen, cf which the (ieur Groningen, 
de Billy was governor. Billy was by birth a Portuguefe, 
by religion a Catholic, and confequently a dependent on 
the court of Spain : he refufed to accede to the union of 
the provinces, and the States-general found it neceffary to 
fend to him Francis Martin Stella, with propofals for fign- 
ing the pacification of Ghent. Billy, fufpedling that the 
deputy’s real defign was to excite a revolt in the province, 
put him to the torture to extort confeffion ; after having 
firft wounded him with his own band. The deputy bore 
the moft excruciating tortures with firmhefs ; and having a 
furgeon to drefs his wound to enable him to undergo a fe- 
cond trial, he communicated fomething in the Greek lan¬ 
guage, which the furgeon foon made public : in confequence, 
the mob affetnbled, refeued Stella, declared for the paci¬ 
fication of Ghent, and obliged Billy to quit his government. 

The change of councils in thefe two provinces was of the 
utmoft fervice to the confederacy ; and would have enabled 
the province to have encountered the whole power of Spain, 
had not their affairs been diftradled by diffenfions among 
themfelves. 

At laft the prince of Orange, perceiving that little confi¬ 
dence was to be placed in the unanimity of provinces rent 
by fadtion, different in religion, and divided by ambition, 
political maxims, and private intereft, formed the fcheme of 
more clofely uniting the provinces of which he was .govern¬ 
or, and cementing them with thofe more contiguous, in 
which the Proteftant intereft prevailed. Such an alliance 
was iubjedt to fewer difficulties than attended the more ge¬ 
neral one of uniting all the provinces ; it was in fadt the 
only meafure that could be propofed with fafety, and it was 
profecuted with that alacrity and addrefs for which William 
was defervedly celebrated. 53 

On the 23d of January 1579, deputies from the provinc- TjfrThf 
es of Holland, Zealand, Utrecht, Friefland, Groningen, 

Ovcryffel, and Guelderland, met at Utrecht, and figned the 
alliance, ever fince know by the name of the Union of U - 
trccht, the bafis of that commonwealth fo renowned by the 
appellation of the United Provinces, This treaty of alliance 
was founded upon the infradfion of the pacification of Ghent 
folemniy acceded to by Philip, and the late invafion of cer¬ 
tain towns in Guelderland. It was not hereby intended to 
divide the (even provinces from the other ten, or to renounce 
the pacification of Ghent j its objedt was to preferve the 
liberty ftipulated in that pacification, by more vigorous ope¬ 
rations, and united councils. The chief articles of this uni¬ 
on are the following. 

The feven provinces (hall unite themfelves in intereft as 
one province, never to be feparated or divided by teftament, 
donation, exchange, fale, or agreement; referving to each 
particular province and city all its privileges, rights, cuftcm's* 
and ftatutes. In all difputes arifrng between either of the 
provinces, the reft (liall interpofe only as mediators. They 
(hall affift each other with life and fortune againft eveiy 
foreign attempt upon any particular province, whether to 
eftabliffi fovereignty, the Catholic religion, arbitrary mea¬ 
fures, or whatever elfe may appear incontinent with the 
liberties of the provinces and the imentionof the alliance. 

All frontier towns belonging to the United Provinces (hall, 
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United if old, be fortified at the < ipence of the provinces j if new, 
Prov inc e s. at tlie joint expence of the union. The public imports and 
duties fhall be farmed for three months to the higheft bidder, 
and employed with the king’s taxes in the public fervice. 
No province, city, or member of the union, fhall contrail 
an alliance with any foreign prince or power, without the 
concurrence of all the other members. Foreign powers (hall 
be admitted into the alliance, only by confent of all the con- 
trailing parties. As to religion, the provinces of Holland and 
Zealand lhall adl in that particular as they think advifable : 
the reft lhall adhere to the purport of the. ediil publiftied 
by the archduke Matthias, which prefcribed that no man 
fhould be oppreffed on the account of confcience. All the 
inhabitants from the age of 18 to 60, lhall be trained and 
difciplined to war. Peace and war lhall be declared by the 


the duke,of Parma was taking meafures to difconceit bis t'n'n< 
projetrts, and reduce the provinces to the king’s obedience. 

He difpatched Gor.zaga and Mondragon with 8000 men to s 6 

lay fiege to Marlien. The town was taken by affault; the Hisfuc- 
governor hanged ; and 45 of the chief inhabitants were c;1 ^" 
tortured to death, for having valiantly defended themftlves, 
and faithfully difeharged their duty. It is laid the duke of 
Parma difavowed this bloody proceeding, fo inconfiftent 
with the character of a hero. After fome farther incon- 
fiderable advantages obtained in the neighbourhood of Ru- 
remonde, the king’s army infulted Antwerp, where die 
archduke and the prince of Orange then refided. The States 
army was intrenched near Borgerhont, a poll attacked with¬ 
out iliccefs by the duke of Parma, after a briik Ikirmifil¬ 
ing of two hours between the armies. La Noue, how- 


unanimous voice of all the provinces, other matters that 
concern the internal policy lhall be regulated by a majority. 
The ftates lhall be held in the ufual conftitutional manner, 
and coinage lhall be deferred to future determination. Fi¬ 
nally, the parties agree, that the interpretation of thefe ar¬ 
ticles lhall remain in the States-general; but in cafe of their 
failing to decide, in the ftadtholder. 

This alliance was fo univerfally approved, that in a fhort 
time the cities of Ghent, Nimeguen, Aruheim, Leewarden, 
Venlo, Ypres, Antwerp, Breda, Bruges, with feveral other 
towns, bertdes a great number of noblemen and perfons of 
diftin&ion, embraced and ligned the union. Thus the foun¬ 
dation of a commonwealth was laid, but in a fludluating and 
uncertain ftate of affairs, when men were adtuated by dif¬ 
ferent paftions, views, and interefts; intimidated by the 
great ftrength of the Spanifh monarchy, and fupported 

54 chiefly by a zealous adherence to liberty, and firm refolution 
Firft coin to perilh in defence of freedom. The firft coin ftruck after 
ftruck by t j,is alliance is expreffive of the fituation of the infant repu- 
li/o^Hol" blic. Here was reprefented a Ihip labouring amidft the 
land, waves, unaftifted by fails or oars, with this motto, Incertura 

quo fata ferant. 

It was expedled, that the important objedt of this alliance 
would have attradled the attention of the Walloons, and in¬ 
deed of all the Catholic inhabitants of the Netherlands: it 
in fadt did fo, but in a different manner from what was ima¬ 
gined. The Walloons not onlyrefufed to accede to the union, 
but they made the ftrongeft remonftrances to the States- 
general upon the danger, impropriety, and illegality of fuch 

55 a confederacy. It appears from Strada and Bentivoglio, 
theiuke of t ^ lat ^ ll ^ e °f P ;lrma was at the bottom of their intrigues. 
Parma. ° He ftiniulated and prompted their meafures, infpiring them 

with a jealoufy of the Proteftant defigns on the Catholic re¬ 
ligion. In the end, he contradled an alliance with them ; 
and thereby confirmed by his own example the legality and 
neceflity of the union of Utrecht. Immediately they began 
levying an army; but ft ill kept up appearances with the 
confederated provinces, though it was obvious that hoftilities 
muft foon commence. To prevent the effufion of blood, 
the emperor, as mediator, fet on foot another negocintion ; 
but Philip would allow no reafonnble terms of accommoda¬ 
tion, and give no fecurity for libei ty of religion. Inftead of 
granting equitable conditions, he laboured to detach 'the 
prince of Orange from the union ; made him extraordinary 
propofols; offered to reftore him to all his eftates, indemni¬ 
fy his Ioffes, raife him to the height of power, and give him 
the firft place in his efteem and favour. But William was 
mo wife to rely on the promifts of a king who had Ihown 
himfelf perfidious. He determined to {hare the fate of the 
United Provinces, to fulfil his engagements, and the hope 
conceived of his conduit. 

While the piince of Orange was bufied in conciliating 
fuSions, forming alliances, and {Lengthening the unicn, 


ever, the general of the ftates army, not choofing to expofe 
himfelf to continual alarms from the enemy’s cavalry, re¬ 
tired under the cannon of Antwerp. 57 

On La Noue’s retreat, the duke of Parma inverted Mae- Maeftricht-. 
ftrieht. The liege began on the 8th of March, and conti- ta ' cen > an< * 
pued without remiffion to the 29th of June. This defence 
was deemed very extraordinary, as the fortifications were in cr0(J 
bad order, the garrifon {lender, and the place but poorly 
provided with the neceffaries of a fiege. One Sebaftian 
Tuppin, an engineer by profeffion, a Proteftant, and a brave 
and alert foldier, by his indefatigable vigilance raifed conti¬ 
nual obftrudtions to the duke’s approaches. The garrifon 
hadfuftained frequent affaults, and made divers bloody Tal¬ 
lies, by which they were fo much fatigued, that during a 
parley the town was furprilcd and a great many foldiers were 
put to the fword ; but Tappin was fayed by favour of the 
duke of Parma, who gave ftridt orders that he (hould have 
quarter. For three days Maeftricht was a feene of the ut- 
moft defolation and horror, the Spanifh foldiers committing 
every excefs and enormity, in defpite of all the endeavours 
of the general to reftrain their licentioufnefs, and maintain 
difeipline. With fuch diligence did the duke apply himfelf 
to this fiege, that, unable to fupport the fatigue, he was feiz- 
ed with a fever, which had nearly proved fatal. His fitua¬ 
tion infpired the enemy with frefh courage. They ventured 
to appear in the field ; reduced Aloft, and fome other places s % 
of little confequence; but could not prevent the lofs of Me- Diftreffed 
nin taken by affault, though it was foon after retaken by fituation of 
the prince of Orange. In Brabant the ftates likewife ob- Ae rci>ubJ ' 
tained fome advantages, though of too unimportant a nature 1,c ' 
to merit attention. The truth is, all the United Provinces 
were in a deplorable fituation; and their trifling fucceffes 
were owing entirely to accident, or the duke of Parma’s ill- 
nefs. Several provinces contributed nothing to the common 
caufe ; others furnifhed but a fmall proportion of the taxes 
agreed upon at the union. The army had large arrears due, 
and lived at diferetion ; in a manner more oppreflive to the 
people than taxes to the amount of their regular pav. The 
people clamoured againft the ftates ; they threw the" blame 
on the officers for relaxing in the point of difeipline ; and 
the officers recriminated, alleging, that the fault was in the 
ftates, who failed in performing their engagements to die 
army. All was in confufion ; but as no perfon would ac¬ 
knowledge his error, there appeared little hopes of amend¬ 
ment. In a word, nothing befides the fame diftrefs in the 
Spanifh army could have prevented the duke of Parma from 
reducing the revolted provinces to accept any terms he 
Ihould think fit to preferibe. He was equally in want of 
money ; and his late treaty with the Walloons required that 
he fhould difmifs all his foreign troops in the fpace of fix 
weeks after the publication of the treaty. His fituation 
indeed was fo deplorable, that he requefted leave to refmn 
his command, and retire with the foreign foldiers to Italy; 

4 0^2 but 
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TTrutcd but the court of Spain had too much confidence in hisabi- 
Hty to entruft fo important a charge to another. In this 
ftate of affairs the animofity of the parties remained, with¬ 
out the power of fhowing their refentment. The ftates were 
refolute, but unable to defend their liberties. Philip was 
determined, but too weak to be defpotic ; and both were 
obliged to content themfelves with publifhing bitter remon- 
Itrances againft each other. 

At laft the prince of Orange renewed the treaty with the 
duke of Anjou. The queen of England was again offered 
the fovereignty, but Ihe declined it for political reafons. The 
duke of Anjou was, however, oppofed by a great number of 
the Reformed, on account of the fhare his mother had in the 
horrid maffacre of the Proteftants at Paris. All arguments 
to remove their prejudices were in vain. Anjou was a Ro¬ 
man Catholic, and that alone was fufficient to render him 
deteffable. The prince of Orange urged the neceffity of 
receiving the prince. Theologians and civilians allowed that 
it was lawful to have recourie in extremity to a Papift, but 
the people continued obftinate. This determined the prince 
of Orange to have recourfe to the States-general, to whom 
he fent a long remonftrance, pointing out the caufes why the 
confederacy did not produce the intended effect; and ex¬ 
horting them to re-confider the affair refpefling the duke 
of Anjou. In confequence, the States-general referred the 
prince’s remonftrances to the provincial ftates and cities ; 
and after long deliberations, and warm debates, it was at 
length determined, in 1580, to call in the duke of Anjou, 
as the only refource in fo great a calamity. Accordingly 
- the year began with a folemn treaty, whereby the United 
Duke of Provinces renounced their allegiance to Philip, and acknow- 
Anjou cho- ledged Francis Hercules de Valois, duke of Alenson and 
fen fove- Anjou, for their fovereign. The treaty confifted of 27 ar- 
reign. tides, of which this we have mentioned was the chief. De¬ 
puties were fent to the duke of Anjou, to explain the arti¬ 
cles, and congratulate him on his acceffion. As to the arch¬ 
duke Matthias, finding himfelf unfupported by the emperor, 
the empire, and the numerous friends whom he expefled 
would have-joined him on his elevation, he expreffed no re¬ 
fentment at the condufl of the provinces, which with great 
moderation he attributed to neceffity. He only demanded 
to know their intention with refpefl to his own perfon ; and 
the ftates made their apology, by reprefenting the fituation 
of their affairs, affuring him of their efteem, permitting him 
to refide in the Netherlands as long as he thought conveni¬ 
ent, and highly applauding the prudence and equity of his 
conduit during his adminiftration. As to the provinces of 
Holland and Zealand, they were left wholly in the hands of 
the prince of Orange, whofe power as ftadtholder was in no 
refpefl limited by the duke’s fovereignty. After all, Gro- 
tius affirms, that the duke’s authority was merely nominal, 
that the real power devolved on the prince of Orange, 
whofe name, however, was ufed in all public acts only in a 
fubaltern capacity. It was apparent indeed to the French, 
that William concealed ambitious views under the cloak of 
patriotifm ; but it was not convenient to difeover their fen- 
timents. 

6° When the king of Spain was informed of this open de- 
Prince of f e £; on 0 f the Provinces, he attributed the whole to the 
profenbed, prince of Orange, and proceeded direflly to proferibe him ; 
1 " he confifeated his eftate, upbraided him with ingratitude, 

and attempted to ftain his charafler with ignominy. He 
even promifed a reward of 25,000 crowns to whoever fliould 
bring him the prince of Orange dead or alive ; the fame to 
his heirs, in cafe the perfon periffied in the enterprife ; and 
he declared all thofe proferibed, their eftates confifeated, their 
honours and dignities aboliffied, who adhered to William a 
jgjonth after the publication of this edifl. 


The prince of Orange did not filently pafs over this pro- United 
feription. He employed one Villiers, a Frenchman, to re- Provinces, 
fute the edifl: his anfwer was well received, and is recorded 
by hiftorians as a proof of the fpirit, the equity, the pru¬ 
dence, and the moderation of the prince. However, when 
it was propofed to the ftates for their opinion, with a requelt 
they would publifh it in their own name, they declined it; 
affigning for a reafon, that it contained fome fails too little 
known to be credited, and perhaps too much acrimony and 
refentment againft a prince whofe power they ftill dreaded. 

With thefe recriminations ended the tranfaflions of the 
year. _ ( 

The following year the ftates, after long deliberations at The State* 
the Hague, publifhed an edifl, excluding king Philip from pfiblidy ex- 
any fovereignty, right, or authority over the Netherlands, elude l’lii- 
This writing appeared on the 26th of July 1581, under lip from 
the title of ‘The abdication of Philip king of Spain. It was t * 1 , c f° v e* 
extremely well drawn up ; ftated in the ftrongeft manner the rei £ nt y* 
mutual privileges of the king and people ; proved that the 
allegiance of the latter was voided by the breach of contrafl 
on the fide of the former; enumerated the oppreffive and 
tyrannical afls of his government; fet afide his authority 
for the moll cogent reafons ; forbad money to be coined in 
his name ; and took every other ftep towards independence. 

It was in vain for Philip to remonftrate : he knew the ftates 
were to be convinced only by the fword ; to this therefore 
he appealed. The duke of Parma blocked up Cumbray fo 
clofely, that the garrifon was reduced to the extremity of 
living upon horfes, dogs, and cats ; though they ftill refufed 
to capitulate, in hopes of being fuccoured. At length the Cambray 
duke of Anjou affembled a body of 10,000 foot and 4000 relieved by 
horfe, and approached Cambray. The vifeount de Turenne *he duke of 
and count Voulandois undertook to force themfelves with An J 0U - 
a body of men into the town ; but they were furrounded 
and taken prifoners by the Spaniards. This difappoint- 
ment did not difeourage the duke of Anjou ; he ftill preffed 
forward with intention to attack the Spanifh lines: but the 
duke of Parma, not caring to hazard a battle, deferted his 
works, and retired to Bouchain. As foon as the duke of 
Anjou entered the city, he took an oath to govern it agree¬ 
able to its ancient laws, and to preferve the citizens in the 
full poffeffion of all its liberties. He was now preffed by 
the ftates and the prince of Orange to march direflly into 
Flanders : he endeavoured to comply ; but his army, com- 
pofed chiefly of volunteers, was fo weakened by defertion 
that the defign was laid afide. 

It was about this time that the duke of Anjou refumed 
the notion of addreffing Elizabeth queen of England. Not 
deterred by the ill fuccefs of his former negociation, he de¬ 
termined upon a voyage to England ; an excurfion which 
proved equally unluccefsful to himfelf and unfortunate to 
the United Provinces, as during his abfence the duke of 
Parma made himfelf mafter of Tournay, which concluded 
the tranfaflions of this campaign. He was magnificently 
entertained, led into a perfuafion that all would fucceed ac- Succefies os 
cording to his wifh, and at length tired out with tedious the Spani- 
expeftation.. In his abfence, St Guilan was reduced by arc *s- 
the prince of Efpinoi. This general direfted his march to¬ 
wards Dunkirk, with intention to join the French forces. 

■The duke of Parma, who had notice of his motion, repaired 
to feize the opportunity of invefting Tournay. He began 
his approaches, and was vigoroufly received by that gar¬ 
rifon, infpirited by the courage of the princefs Maria d’Ef- 
pinoi, niece of the count Horn fo cruelly beheaded by the 
duke d’Alva. The town was ftormed in breach by the 
duke of Parma, who fupported tire affailants in perfon, re¬ 
ceived a wound, and had the mortification to fee his Spa¬ 
niards thrown headlong from, the walls. The duke of An¬ 
jou 
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jou repeatedly promifed fuccours; but either forgot, or 
could not perform his engagements : the latter indeed is 
the mo(l probable ; as he was certainly a dupe to the fupe- 
rior policy of Elizabeth, who had not yet declared openly 
in favour of the States. In the end, defpairing of relief, 
harafl’ed with perpetual watching, and weakened by Ioffes, 
the garrifon capitulated on the 29th of Npve.mber, The 
conditions were honourable ; and the princefs d’Efpinoi was 
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affirmed on the rack, that the duke of Parma was privy to 
the defign, who promifed he fhould have the reward: upon 
the whole, Gerrard feems to have been an enthufiaft, and 
his crime the refult rather of infinity, than of any concerted 
fcheme, or malicious intention. His punilhment, however, 
regarded only the aclion : it was cruel beyond meafure, 
(hacking to humanity, and a flriking inffance of the vehe¬ 
ment party-fpirit of the times ; not of the juflice of the 


United 

Provinces^ 


treated with particular marks of diflindtion by the duke of judges, or the attachment of the people to the prince of 
Parma, who highly efleemed the heroic qualities of this Orange. 


64 

Duke of 
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makes his 
public en¬ 
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The United Provinces were now in a moll deplorable li- 
tuation. The duke of Anjou had been totally unable to 
refill the duke of Parma, in confequence of which many 
towns had been taken ; and in other refpeds the Hates had 
fufiained immenfe Ioffes. The duke of Anjou, chagrined 
and difappointecl, had retired to France, where he died. 

But above all, the lofs of the prince of Orange feemed to 
give the finilhing ftroke to the affairs of the Hates; and ^ 
confufion and anarchy now reigned in their councils. The p r ; nce 
provinces of Zealand and Holland alone endeavoured to re- Maurice 
pair the lofs, and fhow their gratitude to William by eleft- chofen 
ing his fon Maurice their fladtholder and captain-general ftadt 0 cr " 
by fea and land. Maurice was at that time only 18 years 
of age } but appeared in every refpedt worthy of the high 
dignity which had been conferred upon him. The firfi Hep 
taken by the confederates was a folemn renewal of the treaty 
of Utrecht; after which the mod vigorous preparations 67 
were made for the defence of the country. But before any Succefs of 
"thing of confequence could be done, the duke of Parma had the Spani- 
reduced Lilkenfhouk, Dendermonde, Vilvorde, Ghent, and ards ‘ 
Antwerp; which Hruck the Hates with fuch terror, that 
they again offered the fovereignty to queen Elizabeth. This 
was once more refufed ; though that princefs engaged, by 
a new treaty, -to affiff the Hates both with men and money. 

An army was accordingly fent into the Netherlands under 
the command of the earl of LeiceHer : but it does not ap¬ 
pear that this was of any effential fervice to the caufe ; for 
the condudl of that general was fo exceedingly improper 
that he was not only baffled in every military enterprife, 
but drew upon himfelf a general odium. It is very pro¬ 
bable indeed that the States could not long have fiipported 
themfelves in fuch circumHances, had not Philip rathly en¬ 
gaged in a war /with England, with whofe naval power, he 
could fcarce be enabled to cope by any fuperiority in num- * gee 
bers whatever. The defeat of the Spanifli armada,in 1588* England^ 


amazon. This advantage was fucceeded by another, ob¬ 
tained by the Spanifli general Verdugo, oyer the confede¬ 
rate army in Friefland, commanded by general Norris and 
William Lewis of -Naffau, a young prince of great expecta¬ 
tion. It appears from the Spanifli account, that Norris 
was attacked in a defile, where he could not draw out his 
troops in battalia; and that he was put in confufion, and 
defeated with great lofs. On the other, hand, the Dutch 
writers allege, that he attacked the enemy ; but being in¬ 
ferior to them in cavalry, retreated in good order, with 
fcarce any lofs. s|§f 

The year 1582 began with a fpedtacle very unufusrl in 
the Netherlands, the public entry of a fovereign eledled by 
the people. The duke of Anjou fetting fail from England 
on the 8th day of February, arrived on the 10th at Elufh- 
ing, where he was received by the princes of Orange and 
d’Efpinoi. Next day they fet out for Antwerp with a 
magnificent retinue, and went up the Scheld attended by 
50 barges. His reception at Antwerp was fplendid beyond 
anything ever feen in the provinces ; they even exceeded 
the preparations made for Philip himfelf on his being ap¬ 
pointed to the government in the Netherlands by Charles V. 
his father. A theatre was erefted,before the walls of the 
citadel, in which was placed a chair of Hate, covered with 
cloth of gold. There the duke was feated, and the con¬ 
ditions were read to him, upon which he was received as 
duke of Brabant, When he had fworn to obferve the ar¬ 
ticles, he was. clothed with the ducal robe, and his head a- 
domed with the ducal coronet by the prince of Orange; 
who laid, “ I will pin it in fuch a manner that it. will not 
be eafily fhakenan expreffion which at that time was 
taken for a happy omen, though it foon proved fallacious. 

While the Hates of Brabant were employed in fellivity 
and mirth, a Bifcayan merchant, named Gafper Anajlra, 

had contrived a projedt to redeem his lhattered fortune by . _,. 

the death of the prince of Orange. He corrupted one of gave fuch a blow to the power of that nation, as totally n 0 °ii2. 
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bis domeflics, by the promife of half the reward, to firike 
the blow. The affaffm entered the citadel; ^nd as the 
prince was pafling after dinner into another room, difeharged 
a piflol, and dangeroufly wounded him behind the ear. The 
prince was flunned with the force of the ball, and before he 
recovered the affaffm was. killed by his attendants ; which 
prevented for a time the abfolute difeovery of the plot, 
though it afterwards appeared from circumHances. It was 
traced that he had confeffed the fecret to a Dominican 


difabled them from carrying on the war in the Netherlands. 

In Head of fending the proper affiflance to the duke of Par¬ 
ma, that general received orders to haflen. to the aid of the 
duke of Mayence, who had been defeated by Henry IV. of - 
The duke was obliged to comply with this order, though Parma 
he was fenfible the lofs of the United Provinces mufl bp obliged to- 
the confequence. Prince Maurice now carried every thing move to- 
before him ; and by the end of the year 1591, the Dutch p ards 
faw their frontiers extended,, the whole country fecured by rance "‘ 


named Antonio. Tunmermon, receiving from the wicked prieft rivers and covered by fortified towns, with the greateft pro 
abfolution, and a promife of eternal reward. Tunmermon bability of driving the Spaniards out of Friefland in another 
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was hanged, drawn, and quartered, his limbs being fixed 
upon the walls of Antwerp. But though for this time the 
prince efcaped. the danger, he was in 1584 affaffinated at 
Delft, by one Balthazar Gerrard or Guion, a perfon who 
had before ferved his higbnefs with fidelity and zeal. He 
was at that very time employed- by the prince to carry let¬ 
ters into France, and had received money to bear his, ex- 
pences, with which he pufehafed pifiols to murder his bene- 
fadtor. At the criminal’s examination, it appeared that he 
had long meditated this bloody adion, and was confirmed 
jsJbi&xefolution by the Jefuits and Catholic priefls; he even 


campaign.. 

The remainder of the hiflory of this war is only a detail 
of the Spanilh Ioffes and misfortunes, which now enfued.. 
Their affairs were at lafl totally ruined by a decifive viflory 
gained by prince Maurice, in the year 1600, over the arch¬ 
duke Albert, who had been appointed the Spatfifli gover¬ 
nor of tire Netherlands. King Philip II. died in 1598,. 
leaving the affairs of his kingdom in the mofl diftreffed fi- 
tuatlon ; notwithffanding which,, bis fucceffor Philip III.. 
was too haughty to confent to peace, or allow that the- 
States were' free, though he was plainly unable to keep* 

themt 
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- m.re.l them in fubjeftion. At laft, in j 6 o 5 , the courts of Ma- 
roviiwc?. (jrid and Bruflels, began to think of peace in good earned. 
A 169 In 1607 a fofpenfion of hoftihties took place, and in 1609 
tw ruce of a treaty was concluded. In the firft article of the treaty, 
ye elve the arc hd U ke, in his own and the king of Spain’s name, ac- 
eluded ° n " knowledged the United Provinces, and renounced all claim 
with Spain. t0 fovereignty over them, but in fuch general terms as would 
admit of altercation. In the fecond, a truce for 12 years, by 
fea and land, through all the dominions of both parties, was 
concluded. By the third article, the parties were to remain, 
in pofleffion of what they now held, without ceflion or ex¬ 
change. In the fourth, a general amnefty was ftipulated, 
and full freedom of trade by fea and land to each others 
dominions granted. This neceflarily implied a ceflation of 
hoftilitias in the Indies ; however, great debates afterwards 
arofe upon this account. Spain obferving the rapid pro- 
grefs of the Hollanders in the India trade, apprehended 
they would foon become too powerful in that quarter; and 
the Dutch were willing to maintain the advantage of their 
fuperiority. Both, for this reafon, difputed the article ; 
yet it could not be fet afide without deftroying the whole 
treaty, and the fruits of all their laboured conferences. The 
fifth article regulated the imports, and the duties to be paid 
by the fubjedts of the archduke and the States, trading to 
each others dominions, which were to be on the fame foot¬ 
ing with thofe of other nations. The archduke ufed his 
utmoft endeavours to have the duties at Lillo, on the Scheld, 
abolifhed, and the commerce of Antwerp reftored to its for¬ 
mer grandeur; but this wasfo diametrically oppofite to the 
intereft of the Hollanders, that it was impoffible it fhould 
ever take place. The fixtli and feventh articles likewife re¬ 
garded commercial affairs. But it would be unneceflary to 
dwell on particulars. Sufficient is it, that the truce was mu¬ 
tually beneficial, Spain being no longer in condition to fup- 
port the war, and the Hollanders having obtained the end of 
all their defperate refiftance and invincible perfeverance in the 
caufe of liberty. Philip of Naflau, by the truce, entered into 
pofleffion of all his paternal eftates in the Spaniffi Nether¬ 
lands and Burgundy ; while the dates rewarded the faith- 
fulfervices of Maurice with a penfion of 25,000 florins, to 
be paid annually out of the public treafury, befides an ap¬ 
pointment of 60,000 francs as governor general. Penfions 
were likewife fettled on the other princes of the houfe of 
Naflau : all were gratified in a manner that demon ftrated 
the high fenfe the republic had of their merit, though they 
might poffibly be diiappointed in their great defign of raffing 
prince Maurice to the fovereign authority. 

No fooner were the Dutch freed from this extreme dan¬ 
ger, and felt the bleffings of liberty, than diflenfions among 
themfelves took place. The difputes betwixt the Armini- 
ans and Calvinifts produced violent difturbances, which fre- 
7 o quently ended in the perfection of the former. In 1621 
V.'sr re- war was renewed with Spain ; and it may be remarked, that 

r.ewed. during the whole courfe of it, the fubjeffs of the republic 

traded to the Spaniffi ports, as if there had been an entire 
friendftip fubfifting between the two nations. It was no 
uncommon pradice with them to fupply towns with pro- 
vfficn that were befieged by their own armies ; and to fur- 
niih the enemy with ammunition and other neceflaries, with¬ 
out which they could not carry on the war. Their motive 
and apology for this conduct was, that thus they kept in 
their own hands-the profits by which other nations would 
be enriched. By fteadily purfuing this line of condud, 
making as many p;izes as they could by force, and at the 
fame time making as much profit of their enemies as could 
be obtained by a lucrative trade, it is no wonder that the 
republic ffiould flourift, and rival in wealth the greateft na¬ 
tions of Europe. In 1628 the Spaniards met with a dread¬ 


ful blow by the capture of their flota from Mexico. This was United 
the greateft prize the Hollanders had ever met with ; being provinces, 
valued at no lei's than 15,000,000 livres. From this time 
the Spaniards were everywhere defeated and baffled in almoft Spanifh Bo- 
every enterprize they undertook ; neverthelefs, they carried tu taken, 
on the war, with an obftinacy hardly to be matched, for 20 
years longer. At laft, in 1648, a treaty was concluded, by p eac /* on< 
which his Catholic Majefty renounced all right and fove- eluded 
reignty over the Lords the States general of the United 
Provinces, who were henceforth declared a free and inde¬ 
pendent republic, and that both fides fhould remain in the 
unmolefted pofleffion of what they held feverally at the fign- 
ing of the treaty. 

From this time to the year 1670 we meet with nothing 73 
very remarkable in the hiftory of the United Provinces. FlourHhing 
By invariably purfuing the maxims of prudence, induf-^ ate *•'« 
try, and frugality, the republic had attained the higheft re P u bbc. 
pitch of grandeur. Amfterdam was become the emporium 
of Europe, and the richeft city in the univerfe. Holland 
alone contained 3,000,000 of fouls, and all the other pro¬ 
vinces were proportionably populous. The States difpatch- 
ed minifters and confuls to China, Siam, and Bengal, to the 
Great Mogul, the king of Perfia, the khan of Tartary, 
the Grand Signior, the czar of Mulcovy, and the princes of 
Africa. They were confidered as an important weight in 
the fcale of Europe, and no treaty was concluded without 
their ambafladors. The triple alliance with England and 
Sweden, into which they had entered, gave Louis fufpicion 
that they propofed to fet bounds to his ambition, and clip 74 
thofe bold pinions which had fo fwiftly conveyed his con- Caufe of' 
quefts over the Low Countries. Van Beuningen’s info- the war 
lence, in comparing himfelf to Joffiua flopping the courfe with 
of the fun, which was the French king’s device, highly France * 
difgufted his majefty ; who was ffiocked at the prefumption 
and pride of a republic juft ftarted out of obfeurity, and 
gained, in the fpace of a century, from the ocean. But 
what was ftill more alarming to Louis, was the probability 
that the Dutch would ruin the manufaftures of France, 
and his new eftablifted commerce of the Indies. His jea- 
loufy difeovered itfelf in divers inftances ; and the penfioner 
De Witt, who at that time had the leading of affairs, his 
brother, and his party, did all in their power to remove 
thefe prejudices ; but the unhappy differences which then 
prevailed in the United Provinces fruftrated all their en¬ 
deavours. 

Louis now fought every opportunity of breaking with 
the Dutch ; lefs perhaps from any dread of their power, 
or ability to injure him, than with a view to enlarge his 
dominions by the entire conqueft of the Low Countries. 

He knew that the whole ftrength of the republic confided 
in her marine: that her frontier was weak, her provinces 
divided, and the chief power in the hands of men, invete- 
rately fet againft the family of Orange,-the ancient captains 
of the republic. His firft attempt was to diflblve the tri¬ 
ple alliance, and difengage from it Charles II. king of Eng¬ 
land. In thisbufinefs the duchefs of Orleans was employed : 75 

ihe went to England under pretence of vifiting the king Treaty Be* 
her brother; and her negociation v is fuccefsful. In the tvvcen tlle 
mean time Louis poflefled himfelf of Lorrain, under pre- k ' n S 5 of aw j 
tence that duke Charles was forming alliances in the empire Eno . ]and 
againft France. 

The following year was fpent in negociations with the 
emperor, Spain, and Sweden, with the eledlors of Cologne 
and Brandenburg, with the biffiop of Munfter, and other 
fpiritual and German princes. The defign of. Louis was 
to prevent their acceding to the triple alliance ; from which 
he had already weaned one power, the moil confiderable of 
the whole. The brffiop of Munfter beheld with uneafinefi? 

the » 
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United the growing power of the United Provinces: he pretended 
Provinces. t hat they had made feveral attempts upon the counties of 
Stirum, Culemberg, Bentheim, and Eaft Friefland ; that they 
had feized on Ravenftein on the Meufe, and feveral other 
places belonging to his bifhopric. In his own defence he 
concluded a treaty with France, and prevailed on the eledtor 
of Cologne to follow his example. By figning a treaty 
with thefe two princes, the king opened a way to Holland 
by the Meufe and the Rhine ; he eftablilhed by this means 
places of arms and magazines in a country dilfant from his 
own dominions, and fecured a retreat in cafe his enterprife 
proved abortive. With refpedt to the emperor, every ar¬ 
tifice was ufed to keep him neutral; and indeed his own 
inclinations co-operated but little in favour of the Dutch, 
whom he regarded as fubjedts revolted from the princes of 
his family, and in poffeffion of feveral places belonging to 
the empire. In Sweden, Louis’s negociations were equally 
luccefsful ; for here he prevailed fo far with Charles XI. as 
to obtain a ftipulation, that if the emperor, or any of the 
princes of the empire, joined their forces to the Dutch, a 
Swedilh army fhould march into the very heart of Germany 
and join the French, in order to force thofe princes to ob- 
ferve the treaty of Weftphalia. 

Branden- Of all ^ le Germanic body, the eledlor of Brandenburg 
burg affifts alone interefted himfelf for the fafety of the States-general. 
the repub- The peace of Weftphalia had prevented this enterprifing 
he. prince from extending his dominions in Germany, and re¬ 

taking Pomerania from the Swedes. He had long afpired 
at the ftadtholderfhip of Holland ; and though that office 
had been for fix years fupprelled, yet he flattered himfelf, 
that in cafe of a war he might obtain it, perpetuate it in 
his family, and in time reduce Holland by dint'of force, 
intrigue, and ftratagem. With this view, he rejedted the 
propofals of feveral princes of the empire, and even thofe 
of France, endeavouring by every poffible method to infi- 
nuate himfelf into the friendlhip and confidence of the States. 
In the end he concluded a treaty with them, whereby it 
was ftipulated that he fhould affift the republic with 25,000 
men. Beverning, the Dutch ambaflador at Madrid, dis¬ 
concerted all the fchemes of France at that court, and en¬ 
gaged the queen of Spain to furniih money and troops fur 
the defence of the United Provinces. Thus was the face 
of Europe wholly changed. France and England, who had 
contributed largely to the raifing and aggrandizing the re¬ 
public, were now incited to deftroy her ; while Spain, which 
tor an age had been endeavouring tofupprefs her, was arm¬ 
ing for her fupport. Pierre de Groot, the Dutch minilter 
at the Hague, was employed to penetrate into Louis’s de- 
iigns ; he gave his conltituents notice that he forelaw a ter¬ 
rible ftorm ready to fall upon them, which they might never- 
thelels break by feafonable fubmiffions and proper acknow¬ 
ledgments. Upon this the States wrote to the king, endea¬ 
vouring to appe.rle his wrath} but finding him inexorable, 
they prepared for receiving him, and provided for the fecu- 
rity of their provinces. But the long peace the republic 
had enjoyed deltroyed her Handing forces, and little confi¬ 
dence could be repofed in her new ievied foldiers. 

I loft I flies -As f° on iiS n5;Utcrs were rl P e f° r execution, Louis or- 
commen- dered an army of j 00,000 men to file oil towards the Rhine, 
ced. Before the opening of the campaign, and previous to his 

dedaiauon of war, he divided his army into four columns ; 
commanding one in perfon, with the marfhal Turenne under 
him. Another was led by the prince of Conde, affifted by 
the marfhaff Humieres and Bellefonds; the third was head¬ 
ed by Crequi j and the fourth marched to Weftphalia under 
the conduit of the duke of Luxemburg, to join the bifhop 
of MumLr. As the marfhals Creqni, Bellefonds, and Hu- 
niicies, totaled to receive orders hom Turenne, they were 


banifhed ; but after fix months exile} were recalled, at the United 
inftance of the whole body of marfhals in France, upon 
their making proper fubmiffions. 

Such an army drawing towards their frontiers could not 
but terrify the Dutch, now torn by civil factions. The 
partifans of the Orange family were for abolifhing the per¬ 
petual ediff, and railing William III. to the dignity en¬ 
joyed by his predeceffors ; but the De Witt faition oppofed 
him violently, though they could not prevent the young- 
prince from being chofen captain-general and high admiral. 

Many perfons hoped that William’s new dignity would in¬ 
cline his uncle Charles II. to return to the triple alliance : 
but that hope was fruftrated by the conduft of his majefty } 
who, in conjunftion with the moft Chriftian king, declared 
war againft the States-general on the 7th day of April. 

A month after, the eledtor of Cologne and bifhop of Mun- 
fter followed the example of the two kings. The Dutch 
put themfelves in the beft pofture of defence that circum- 
ftances would admit. M.teftricht was ftrongly garrifmed; 
the prince of Orange had affembled an army of 25,000 
men, with which he advanced to the banks of the Iliel, 
and the Dutch fleet cruifed off the mouth of the Thames 
to prevent the jundtion of the naval forces of England and 
France, which amounted to 150 Ih'ps. All Europe watch¬ 
ed the firft motions of two powerful kings, feconded by the 
beft generals of the age. 

His moft Chriftian majefty joined his army at Charleroy, 

It was compofed of 23 companies of gens d’armes, file- 
guards, mufqueteers, and light-horfe, two regiments of the 
French and Swiff guards, 14 regiments of foreign infantry, 
and 60 regiments of fight hoife or dragoons, comprifing in 
all an army of 110,000 fighting men, under the command 
of marfhal Turenne as captain-general. Holland could only 
be attacked by the Rhine or the Meufe ; and the generals 
and minifters differed by which of thefe inlets they were to 
make the firft impreflions. At laft, after feveral delibera¬ 
tions, it was determined to make both attacks at the fame 
time, in order the more to difconcert their councils. It is 
probable that Turenne always oppofed the fiege of Maef- 
tricht ; for we find him immediately after the furrender of 
Mafeik ftrongly -diffuading the king from that enterprize, 
in oppofition to the Jentiments of the prince of Conde. At 
laft he prevailed ; and it was refolved in council to advance ; 

towards the Rhine, and befiege at the fame time the towns 
of Rhinberg, Veffel, Orfoi, and Burick. Thefe places were 
all well fortified, and deemed the keys of Holland; how¬ 
ever, the Dutch did not appear difturbed at their being in¬ 
verted, as they were only under the proteftion, and did not 
immediately belong to, the United Provinces. They were 
befides in hopes that any attempts upon the territory of 
Cleves would haften the preparations of the eleffor of Bran¬ 
denburg, and even rouze lire emperor into a fenfe of the 
danger he was in from the vaft defigns of Louis. Nothing 
could oppoft armies fo well appointed, led by generals fo 
ikilful and fo experienced. The four towns furrendered Succ 7 efl - es0 f 
within a few days of each other; and Rhinberg, that held the French, 
out longeft, opened its gates on the feventh of June. A 
few days alter, the town and fort of Rhees, and the town 
of Emerick, iurrendered; upon which the king refolved to 
pafs the Rhine by a ford, over which the favalry were to 
fwim. This bold enterprife was projected and ccnJuffed 
by Conde ; who, in the face of two regiments of foot, 
and feveral fquadrons of horfe, under general Wartz, in¬ 
trenched on the oppofite fide, effected the portage, in the 
fame order, and with as much regularity, as if he had 
marched his troops on dry land. The enemy made a (lout 
reiiftance j but were driven from their port, after having 
killed the duke de Longueviile on the fpot, and wounded 

the 
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United the prince of Conde, which difabled him for fome time from 
attending the ferries, and obliged him to refign the com¬ 
mand of his army to Turenne. 

It is almoft incredible with what rapidity towns and for- 
treffes yielded to the fortune of his majefty’s arms. The 
reduction of Betau, the moll fruitful country of the United 
Provinces, and the furrender of Tolhus fort, obliged the 
prince of Orange to abandon the Iffel, left he fhould be 
attacked in the rear, and to retire to the very heart of the 
country, as far as Rhenen, in the province of Utrecht. 
By this means the town of Arnbeim, the forts of Knot- 
femborough, Voorn, St Andre, and Shenck, this laft, the 
ffrongeft in the Netherlands (having coft the great Henty 
Frederick prince of Orange a feven months fiege), with a 
variety of other forts and towns, furrendered as foon as 
fummoned ; and at laft Nimeguen, a town ftrong from the 
nature of the works and fortifications, and garrifoned by 
•8000 fighting men, including the inhabitants,-was inverted. 
After the citizens had for eight days exhibited fignal proofs 
of courage in defence of their liberties, they were forced to 
yield to the fuperior fkill of Turenne. 

In the mean time the Bifhop of Munfter and elector of 
Cologne, having joined that body of troops under the com¬ 
mand of the duke of Luxemburg!), the united army entered 
the province of Overyffel, and by dint of cruelty, and ter¬ 
ror which the duke fpread, reduced the towns as foon as 
.he appeared before them. Animated by that implacable 
rage that conftantly attends religious wars, the two prelates 
obliged the duke to exert a feverity, by no means fuited to 
his nature, againft: heretics and the rebellious fubjeCts of 
the houfe of Auftria. Next the king’s forces penetrated 
into the province of Utrecht, where their conquefts went 
on with the fame rapidity, and put the capital of the pro- 
The Dutch vince in the utmoft danger. To retard its fate, the Dutch 
obliged to could imagine no other expedient than opening their fluices, 
overflow and overflowing the country. The other towns followed 
their court- exani ple 0 f Utrecht; and Holland, Brabant, and Dutch 
D Flanders, was one vaft lake, the towns riling like iflands in 

the midft of the waters. Farther to ftem the torrent of 


nion, and his fentiments determined the king. The pri- United 
foners were releafed for a trifling ranfom, and the king’s 
army totally reduced and exhaufted by the continual drains 
made to garrifon the conquered places. g 0 

A neguciation was fet on foot at Boxtel, near Bois-le- UnfucGcfi- 
duc, wnither the king, attended by the Englilh ambaifadors ful negociu- 
and the Dutch deputies, repaired : but the, terms required 
of the republic were fo hard, that they were rejected with 
difdain by the Dutch ; who, animated by their ftadtholder, 
refolved to wait a change of fortune in the midft of the 
waters. They ufed every expedient to roufe the princes 
of Germany in their defence; and fo fuccefsfully that the 
elector of Brandenburgh, the neareft and moll interefted 
prince, prepared to take the field. The undaunted courage, 
the vigilance, the public fpirit of the prince of Orange, 
gained him the entire confidence and affection of the repub¬ 
lic ; and excited their refentment againft the two brothers' 

De Witts, his implacable enemies, whom they accufed of 
receiving penlions from Louis. The fuggeftion was falfe ; 
but poffibly their love of liberty, and jealoufy of the houfe 
of Orange, had carried thofe two great politicians too far 
in their pacific meafures and complaifance to the power of 
the French monarch. The penfionary was attacked in the 
ftreet by the populace ; but by his perfonal bravery broke 
through the crowd, and faved his life, though covered with 
wounds. Soon after the (edition broke out afrefh, and the 
partifans of the houfe of Orange again ftirred up the ani- 
mofttyof the republic againft the De Witts. Several crimes 
were laid to the penfioner’s charge, but he cleared bimfelf. 

Suborned witnefles accufed his brother of an attempt to poi- 
ion the prince of Orange. Cornelius was impril'oned and 
treated with great barbarity. While he was under the tor¬ 
ture, he fung that ode of Horace, JuJlum et tenacem propo/iti- 
vlrum. His brother took him out of prifon after fentence The 
of banifhment was pronounced; the tumult rofe high, and v/itts * 
both the De Witts were cruelly torn in pieces in the ftreets. cruelly 
William of Orange feemed touched at this terrible facrifice ; murdered, 
he made the p'enfionary’s eulogium, and ordered the mur¬ 
derers to be profecuted ; however, the clemency he (howed 


Louis’s conquefts, the people were perfuaded the only bar¬ 
rier was to lodge the fupreme power in the hands of the 
prince of Orange. They accordingly obliged the ftates of 
Holland and Weft Friefland to unite the dignity of ftadt¬ 
holder to thofe of captain-general and high-admiral, with 
which the prince was already inverted. They likewife fent 
remonftrances fo pathetic to the king of England, that 
Charles, moved with the fituation of the republic, and jea¬ 
lous, of the defigns of Louis, difpatched the duke of Buck¬ 
ingham and earl of Arlington into Holland, to quiet the 
fears of the Dutch, and infill upon the king’s penetrating 
no farther into Holland. In cafe of Louis’s refufal, Charles 


them, the advantages he obtained by the maffacre, and the 
animofity he bore the DeWitts, convinced all men that he 
countenanced the murder. 

William of Orange, in the mean time, daily ingratiated 
himfelf more. He gave up his whole fortune for the fafety 
of the ftate; and exerted himfelf with fuch prudence and 
ability, that all Europe began to unite againft the two kings 
by the month of July. Every prince in Germany was in 
motion to fuccour the Dutch. The emperor, the king of 
Denmark, the elector of Brandenburg, the duke of Brunt- 
wick Lunenburg, the landgrave of Hello, immediately or¬ 
dered their troops to join ; feveral of the other princes were 


declared he would break the alliance; as he perceived 
that, inftead of fecuring Zealand to the Englilh, agreeab’e 
to the treaty, the defigns of France were to unite the whole 
republic to their own monarchy. His meft Chriftian ma- 
iefty had in fad! no great regard to the menaces of his ally : 
but as peril Ring obltinately to advance into a country which 
the inundation rendered impaffable, might terminate in the 
ruin of all his fchemes, he feemed, out of compliment to 
the king of England, to liften to terms of accommodation ; 
which, after all his vi&ories, could not fail of proving ad¬ 
vantageous. In the fpace of three months he had conquered 
the piovinces of Guelderland, Overyffel, and Utrecht, taken 
about 50 towns and forts, and made 34,000 prifoners. 
Conde and Turenne advifed IBs majefty to fend the pri¬ 
foners to work upon the canal of Languedoc, and to leave 
all the places that were not effential to the prefervation of 
hiis conquefts j the minifter Lbuvois was of a different opi- 


preparing to take the field. All were jealous, England be¬ 
gan to waver, and there was not a power in. Europe upon 
whom Louis XIV. could heartily rely. The army of Bran¬ 
denburg, commanded by the elector in perfon, and the for¬ 
ces of the empire under the famous Montecuculi, joined near 
Heidelfheim, and compoied a body of 40,000 men. Tu-- 8a 
renne, now appointed generallftimo of the king’s army on his Exploit 8 <*■ 
majelly’s returnto Paris, marched to oppofe the enemy’s paf- ^uremic, 
fing the Rhine. For three whole months were the elector -> 

and Montecuculi employed in abortive attempts to effect a 
paffage at Mentz, Coblentz, Stralburgh, and other places. 

This anfwered the purpofe of making a .-powerful divsrfion 
in favour of the Dutch, though they could not accomplifij 
their defign of joining the prince, of Orange. After re¬ 
peated difappointments, the Imperial army directed its march 
to Weftphalia ; and Turenne followed, in order to keep the 
bilhopof Munfter fteady toils engagements. F. rhr.lfthe cam. 


r ugn, 
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TTtilt«l paign, he, with a body of 16,000 men baffled every ftrata- 
Provincea. g em 0 y t jj e e le<flor and Montecuculi, the latter the mod re¬ 
nowned general of the empire, at the head of an army near 
triple his (Length. He obliged them to go into winter- 
quarters, in a country haraffed and exhaufted ; and confirm¬ 
ed the bifhop of Munfter in the alliance of France, at the 
very time he was on terms with the emperor. He obli¬ 
ged the eledtor of Brandenburg, who took the chief com¬ 
mand during Montecuculi’s illnefs, to abandon the fiege of 
Werle; took Unna, Kamen, Altena, Berkembarn, and feve- 
ral other towns and fortreffes. By continuing his opera¬ 
tions, he forced the eledtor out of his winter-quarters again 
into the field, chafed him from poll to poll, until he obliged 
him to quit Weftphalia, repafs the Wefer, and retire with 
precipitation into the bilhopric of Hildelheim. After ta¬ 
king poffeffion of the eledtor’s towns in Weftphalia, he pur- 
fued him into the bilhopric of Hildelheim ; and at length, 
by mere dint of fuperior genius, forced him to feek fhelter in 
his hereditary dominions. All this was effedted after Louvois 
had appointed the marfhal’s army quarters in Alface and Lor- 
rain, amidft the rigours of a fevere winter, oppofed by a fu¬ 
perior enemy, by the artifices of Louvois, and feconded only 
by his own prudence, and the affedtions of his troops, which 
he maintained in defiance of all the difficulties, hardffiips, and 
dangers, they encountered. It was indeed fuppofed, that 
Montecuculi was prevented from giving Turenne battle by 
the remonftrances of prince Lobkowitz, the emperor’s am- 
baffador, influenced by the gold of Louis. Certain in¬ 
deed it is, that Montecuculi’s illnefs arofe from his chagrin 
at feeing all his projedts fruftrated by the unfteady dilatory 
condudt of the court of Vienna. Louis’s negotiations di- 
fturbed Europe no lefs than his arms. His tools and crea¬ 
tures fwarmed in every court. Leopold could not be pre¬ 
vented from declaring in favour of Holland ; but his mini- 
fters were bought off from feconding the emperor’s intentions. 
The whole Englilh nation exclaimed againft the alliance of 
their king with France ; but Charles ftood in need of French 
gold to lupply his extravagance and profligacy. The elec¬ 
tor of Bavaria had indeed been compelled by Louis to retire 
to his capital; but it was by dint of intrigue that he was 
forced from his alliance with Holland, and conftrained to 
fign a peace with France. 

While Turenne was thus employed on the Rhine, Conde 
having recovered of his wounds, returned to the command of 
the army in Holland. He befieged and took Maeftricht in 
13 days. Having repaired the fortifications, he propofed 
making himfelfmafter of feveral other towns; but the inun¬ 
dations everywhere (lopped his courfe. All his attempts to. 
draw off the waters were in vain ; and he was forced to con¬ 
tent himfelf with preferving, without pretending to extend, 
the king’s conquefts. 

Whatever glory the king might have acquired by land, 
certain it is that the condudt of his admirals deferred equal 
praife with that of his generals. In little more*ahan 12 
months the French were taught the art of naval war. Before, 
they fought (hip to fliip ; but underftood nothing of thofe 
evolutions by which whole fleets imitate the movements of 
armies- The duke of York, afterwards James II. invented 
the method of giving all orders at fea by means of fignals ; 
tins and every other part of the art the French borrowed from 
the Englilh ; and became fo apt fcholars, that they ventured 
to give battle to the Hollanders, the great rivals of tie Eng- 
li(h on that element. Their fleet, amounting to 40 fail, be- 
fidea flre-lhips, joined to the Englilh, gave battle three dif¬ 
ferent times to the Dutch. De Ruyter gained additional 
glory in thefe engagements; and D’Eftrees the French ad¬ 
miral gained the elteem. of De Ruyter. 

In ih J mean time, Spain declared in favour of the Dutch - 
Voi . XVIII. Part II. * 


and prevailed upon the emperor to a£t more heartily in the Un ] te<1 
caufe of Holland, and defence of the liberties of Europe. 

The prince of Orange was reinforced by 10,000 Spaniards, 
fent to him by the governor of the Low Countries. Philip 
had concluded a treaty with the States at the Hague, 
whereby he declared war againft France, engaged the empe¬ 
ror to make a powerful diverfion on the Rhine, ftipulated 
not to accept of peace before the Dutch had retrieved all 
their Ioffes, and obtained from them a promife to liften to 
no terms of accommodation before his Catholic majefty was 
reinftated in all his poffeffions in the Low Countries, pre¬ 
vious to the peace of the Pyrenees. Montecuculi was or¬ 
dered to advance with 30,000 men to" Franconia; and Tu¬ 
renne, joining the troops of Colonge and Munfter, paffed 
the Main, and took poll in the ele&orate of Mentz. The 
prince of Orange receiving no impediment from Conde, who 
was forced on account of the inundations to repafs the 
Meufe, thought this a proper time for adtion, as the enemy 
had no confiderable forces in the heart of the United Pro¬ 
vinces. He ordered fome troops to file off fecretly to Am- 
fterdam and Muyden ; lined with infantry the iutrenchments 
which fecured the paffage to Holland ; and to deceive the 
duke of Luxemburgh, who commanded in Utrecht, fent 
fome forces by fea to attack Bommel. The duke, not pe¬ 
netrating the prince’s defign, came to fuccour the place ; 
and William, finding his ftratagem fucceed, marched to 
Naerden, and with 25,000 men inverted and took the place 
before the duke could provide for its fecurity. Upon this Fortu * n * 
fuccefs, the Dutch took courage, fortune inclined in their j cc i arcs " a 
favour, and in a (hort time all the horrors of war were re- gainft the 
moved from the interior parts of the United Proivnces to French, 
the Spanifti Netherlands. Neither the experience nor con- 
fummate addrefs of Turenne, the genius ofVauban, or the 
indefatigable vigilance of Louvois, could repair the error 
committed in ruining the army to garrifon the conquered 
towns. Even Conde’s fire feemed extinguifhed in the wa¬ 
ters with which the Dutch had drowned their country. In- 
ftead of penetrating farther, he was obliged to retreat. Tu¬ 
renne could not prevent the jundtion of Montecuculi and 
the prince of Orange, nor the lofs of Bonne. This junc¬ 
tion, and the declaration of Spain, obliged the armies of 
France to abandon the three provinces with ftill more rapi¬ 
dity than they had conquered them. The triumphal arch 
at St Dennis was hardly eredted as a monument of Louis’s 
vidtories, before the fruits of thofe vidtories were relinquifh* 
ed. In a word, the parliament of England would no long¬ 
er fuffer Charles to be the mercenary tool of France ; the 
late ill fuccefs cooled the eledtor of Cologne and the bifhop 
of Munfter in their friendffiip ; and Louis, forfaken by all 
his allies, found himfelf under the neceffity of maintaining- 
fingly a war againft the empire, Spain, and the United Pro- 
vinces. 

From that time the United Provinces have been diftin- State of the 
guiftied among the European nations as a very confiderable republic to 
maritime and commercial power. Their connedtion with P rcfcnt 
Britain by the Revolution in 1688, when William III. time * 
ftadtholder of Holland became king of this ifland, brought 
on a much clofer connedtion between the two nations than had 
ever taken place before. By means of this connedtion, Wil¬ 
liam formed a plan of humbling his great adverfary Louis 
XIV. who had fo lately brought his country to the verge 
of ruin. For this purpofe he renewed the war in 1689, 
and commanded the army in perfon. However, he was 
overmatched by the abilities of Luxemburg the French ge¬ 
neral ; who oppofed him, and obliged him to conclude a 
peace in 1697. His enmity to the French king, however, 
was not yet extinguifhed. The remaining part of his liie 
he employed in forming the molt powerful confederacy 
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"“ t: * a gam ft that monarch ; and fo much was he wrapped in this 
Province^ pvtjeft, that even in his dying moments it feemed to pre- 
• See Bri- vail over every ether confideration*. His meafurcs, however, 
tain, n 9 were adopted by his facceffor Queen Anne ; and the French 
-hv;» 340. monarchy had nearly funk tinder the united efforts of the for¬ 
ces of Britain, Holland, and Germany, headed by the experi¬ 
enced generals Marlborough and Eugene. But at laft the 
whole plan was disconcerted by a revolution in. the Brititli 
miniilry ; the Dutch were difappointed in the moment of 
their expectations, and obliged to confect to the peace of 
Utrecht, which left them expofed to the attempts of France 
33 much ever. A.barrier compofed of a great number 
ef fortified towns was indeed granted them ; but barriers of 
this kind are a Bender defence againft the tnedern improve¬ 
ments in war. In the war of 1739, thefe towns were taken 
one after another by Marfhal Saxe, who ihus revenged the 
exploits of the duke of Marlborough ; while the Dutch and 
Eritilh army, commanded by the late duke of Cumberland, 
were driven from place to place, without being able to make 
one feccefsful elicit from the beginning of the war to die 
end of if. See Britain, n° 342—429. 

It is probable that the bad fuccefs of this war cooled the 
affefiions of the Dutch towards Britain fo much, that ever 
fmee they have adled rather as concealed enemies than 
friends. lathe war of 17 55, their attachment to France 
was e ■■ ident; and in the laft, it proceeded to fuch an height, 
as to oblige the Britifti miniilry to declare war againft them. 
The iffue of this war is ftill frelh in our memories. A Tingle 
naval engagement was the only event of confequence that 
took place, and fhowed that both were formidable antago- 
nifts to each other, 

• This war was undertaken in oppofition to the willies of 
the ftadtholder, who having been maintained in his preroga¬ 
tives chiefly by the powerful influence of Britain and Pruf- 
fla, could have no motive for making a rupture with the 
court of London. The fubfequent tranfa&icns of the States- 
general have been related under other articles (fee Prussia 
and Revolution). Having deferted the grand alliance 
formed againft the difturbers of the peace of Europe, and 
the office of the ftadtholder being abolifhed, the Dutch re¬ 
public, under the name of an ally, is now in reality little 
better than a province, of France. The confequence of this 
alliance is what might have been expefled. The Britifh 
government, obliged to attack its enemies wherever it might 
find them, commenced hoftilities againft the United Pro¬ 
vinces, and in the compafs of a very ffiort period wrefted from 
them their meft valuable poffeflions both in the eaftern and 
85 in the weftera world. 

Climate, The feven United provinces being in great part furround- 
&c. of the ec ] by the fea, lying low, and abounding in marlhes, have a 
United an d unwholeforne air. Rains and fogs are frequent; 

_ rovinces. an£ j t jj e g 0 ut, feurvy, rheumatifm, and agues, very common 
and difficult of cure. The effefis of human induftry here 
are wonderful in the dykes and dams erected for defending 
the country againft the inundations of the fea, and in 
ditches, canals, mills, and fluices, for draining the marfhes. 
The quantity of grain produced is not fufficient for home 
confirmation ; but the paftures in the marfhes are fo rich, 
that they can fpare a great deal of butter and cheefe for ex¬ 
portation. They have alfo a good breed of flieep, whofe 
wool is highly valued. There is turf, madder, tobacco, fome 
fruit, and iron ; but all the pit-coal and timber ufed in 
this country, and indeed rnoft of the neceffaries of life, are 
imported. All the provinces either lie upon, or communi¬ 
cate with, the North Sea, by means of that called the Zuy- 
der, or South Sea ; which was formed partly by the Rhine’s 
right branch, then increafed by the Vecht, which has now 
-another outlet, overflowing the low fwampy grounds thro’ 
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which it puffed ; and partly by the fea, in the 13th century United 
breaking in, and overflowing a large traCl of ground conti- 
gUGUs to that before laid under water by the Rhine. The 
principal rivers are the Rhine, the Meufe, the Scheld, 
and the Vecht. The firft is divided into feveral bran¬ 
ches, one of which joins the Old Iffel, and after that falls 
into the Zuyder Sea; another named the Leek, at the vil¬ 
lage of Krimpen, mingles with the Meufe ; a third, called 
the Crooked Rhine, is branched out at Leyden into canals, 
of which one runs into the lake of Haerlem, and another lofts 
itfelf in the fand hills between Catwyk on the Rhine, and 
Cotwyk on the fea ; and a fourth, called the Waal, falls into 
the Meufe over-againft Workum. The Meufe, after dividing 
itfelf into two branches, and again uniting thefe, falls into 
the North Sea below Rotterdam. The Scheld below Ant¬ 
werp divides itfelf into two branches, called the Wcjlem and 
Eajlern Scheld; the firft feparating Flanders from Zealand ; 
and the other,- running north by Bergen-op-Zoom, and af¬ 
terwards eaft, between the iflands of Beveland and Schowen,, 
falls into the fea a little below. The Vecht runs from eaft 
to weft through the province of Overyffel, and falls into the 
Zuyder Sea. There are many fmaller rivers that join theft, 
and a vafl number of canals; yet there are few good har¬ 
bours in the provinces. The beft are thofe of Rotterdam, 
Helvoetfluys, and Flulhing. As to the harbour of Amfter- 
dam, it is indeed one of the largeft and fafeft in Europe ; but 
there is a bar at the entrance of it, over which large veffels 
cannot pafs without being lightened or unloaded. There 
are no mountains in thefe provinces; and the only lake, pro¬ 
perly fo called, is that of Haerlem. The provinces are ex¬ 
tremely well cultivated, and very populous ; efpecially that 
of Holland, which, in this refpeci, perhaps has not its equal 
in the univerfe. The towns are very agreeable, being kept 
clean, and having canals in the middle of the ftreets, planted 
with trees. The number of inhabitants is computed at 
about 2,000,000. The animals here are much the fame as 
m England ; but their horfes and horned- cattle are of a lar¬ 
ger fize. Storks build and hatch on their chimneys ; but, 
being birds of paffage, they leave the country about the 
middle of Auguft, with their young, and return the Febru¬ 
ary following. It is faid there are fome wild boars and 
wolves here ; and that neither oyfters nor herrings are to 
be found upon the coaft : but of other fifh they have the fe¬ 
veral forts, both in their Teas and rivers, that they have in 
Britain. 86 

The eftablifned religion here before the Revolution was Religion, 
the Prelbyterian, or Calvinifm : none but Prefbyterians were 
admitted into any office or poft in the government, except¬ 
ing the army ; all religions and feds, however, were tolera¬ 
ted, and had their refpedive meetings or affemblies for pub¬ 
lic v/orftiip, among which the Papifts and Jews were very nu¬ 
merous. Since the late alliance with France, no particular 
religion is eftablifned ; and the phlegmatic Dutch have 
dTunk deep of the cup of infidelity, mixed by their new and 
volatile allies. 

There are five uriverfities in the provinces, viz. thofe of 
Utrecht, Leyden, Franeker, Groningen, and Harderwic ; 
but the three laft are inconfiderable. The diffenters in Eng¬ 
land often fend their children to thefe univerfities for edu¬ 
cation. Before the Reformation there was an archbifhop 
at Utrecht who had for his fuffragans the bilhops of De¬ 
venter, Groningen, Middleburg, Haerlem, and Lewarden. 

The language here is a dialed! of the German, but French 
is much fpoken by the better fort. „ 

With regard to the commerce of this country, their Eaft Commerce 
India company had the monopoly of the fine fpices for more & c ,. 
than 100 years, and was long the moft opulent and power¬ 
ful of any in the world. Though the country itfelf pro¬ 
duces 
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United duces very few things, yet almoft all the produdls and 
provirces, commodities of the globe may be found here, nearly as 
cheap as In the countries where they are made or produced. 
A vail variety of manufactures are carried on in the pro¬ 
vinces, and with extraordinary /kill and diligence; and a 
great number of hands are employed, and much wealth ac¬ 
quired, by the herring, cod, and whale fiiheries. No na¬ 
tion has hitherto equalled them in the curing of herrings'; 
thofe cured at Glafgow, in Scotland, are thought to come 
neareft to them. About 150 fail were annually employed in 
the whale-fifhery, and about 200 in the herring. The pro¬ 
fits of the latter, in a good year, after all deductions, were 
thought to amount to 200,000 Holland guilders. The prin- 
cipal manufactures here are thofe of linen, paper, and earthen 
ware of all forts. Ship-building alfo employs vaft numbers 
of hands. The trade of this country, however, upon the 
whole, has long been declining; owing partly to a decline of 
their ancient parfimony and induftry ; but chiefly to the im¬ 
provement of manufactures, trade, and navigation, in other 
countries; and at prefent (1796) it is almolt annihilated, 
gg The late conftitution was fomewhat fingular. Moft of 

Conftitu- the towns in the feveral provinces are little republics, whofe 
tian. deputies, with the nobility, compofed the Hates thereof; 

and the deputies of the provinces, in like manner, compofed 
the States-general. Every town or province might fend as 
many deputies as they pleafed to the affemblies of the pro¬ 
vincial Hates, or States-general; but thofe of each town or 
province had but one voice, and prefided by turns. No re- 
folution taken by the States-general was of any force till 
confirmed by the feveral provinces. The legiflative power 
in the towns was vefled in the fenates; and the executive in 
the burgqmafiers, fyndics, &c. The Hates of the provinces 
were llyled. Noble and Mighty Lords : but thofe of Hol¬ 
land, Noble and MoH Mighty Lords; and the States-general, 
High and Mighty Lords, or the Lords the Scates-general of 
the United Netherlands, or their High Mightineffes. Be- 
fides the States-general, there was alfo a council of Hate, 
confiHing of deputies from the feveral provinces, making 
twelve in all; of which Holland fent three ; Guelderland, 
Zealand, and Utrecht, twoa-piece; and Friefland, Gronin¬ 
gen, and Overyffel, one. In this council every deputy pre- 
lided a week by turns, and the Hadtholder had a deciiive 
voice when the votes happened to be equal. The principal 
affairs that came under their deliberation, were thofe rela¬ 
ting to the army and finances. The Hadtholder was alfo 
prefident of the Hates in every province, but had no feat in 
the States-general. One diffenting voice in the provincial 
Hates prevented their coming to any refolution. See Stadt- 

1IOLDER. 

Such was the conftitution of the feven United Provinces. 
They are now employed in framing for themfelves a new 
one, upon the plan dictated to them by their mailers the 
French. 

With refpedl to the adminiftration of juftice in this coun¬ 
try, every province has its tribunal, to which, except in 
criminal cafes, appeals lie f rom the petty and country courts; 
and it is laid, that juftice is nowhere diftributed with more 
impartiality. 

8j The taxes in thefe provinces are fo many, and fo heavy, 

Faxes. efpecially in Holland, that it is not without reafon aflerted, 

that the only thing that has efcaped taxation there is the 
air they breathe. The ordinary revenues of the republic 
are computed at between two and three millions Sterling 
annually. Out of 100 guilders, the province of Holland 
contributes 58 ; and conieqneniiy above one half of the 
whole public cxpences. For the encouragement of trade, 
the duties on goods and merchandife are laid to be exceed¬ 
ing low. 


With refpeft to their land-forces in time cf peace, they 
feldom exceed 40,000, and very often fall ffiort <A that num¬ 
ber. They employ a great many foreigners in their fervice ; 
and in time of war hire whole regiments of Germans. Their 
navy, were they to enter heartily into any war, could form 
be made formidable, as they have always vaft quantities of 
timber prepared for building /hips, and great numbers of 
inip carpenters and mariners. It is under the direction of 
the five admiralty colleges, who, to defray the charges there¬ 
of, levy the duties on exports and imports. 

As to the chara&er of the Dutch, the boors or hufband- 
men are induftriotts enough, but heavy, and flow of under- 
Handing. The feamen are a plain, blunt, but rough, furly* 
and ill-mannered fort of people. Their tradefmen are feme- 
thing fharper, and make ufe of all their fLill to take advam 
tage of thofe they deal with. Every clafs of men is ex¬ 
tremely frugal. All appetites and paffrons run lower and 
cooler here than in other couutries, avarice excepted. Quar¬ 
rels are very rare ; revenge is feldom heard of; and jealouily 
fcarcely ever known. It is very uncommon for any of them 
to be really in love, or even to pretend to it; nor do the 
women feem to care whether they are or not. People con- 
verfe pretty much upon a level here ; nor it is eafy to diftin- 
guifh the man from the mafter, or the maid from the n.i- 
llrefs, fuch liberties do they allow their fervants, or rather aie 
obliged to allow them ; for they may r.ot be Hruck or coi- 
redted by them, but the difpute muft be left to the rnagi- 
llrate. The Dutch are tall and ftrong built; but both men 
and women have the groffeft fhapes that are to be met v ith 
anywhere. Their garb, except among the officers of the 
army and fome few others, is exceeding plain, and the falliiens 
change as feldom as in Spain. The men are addicted to 
drinking, which fome think neceffary in this foggy air, both 
for their health and the improvement of their underlland- 
ings. Among their diverfions, that of /Rating in winter is 
one of the chief. It is amazing to fee the crowds in a hard 
froft upon the ice, and their great dexterity in lkating ; 
both men and women darting along with inconceivable ve¬ 
locity. The Dutch are remarkable for their cleanlinefs : 
nothing can exceed the neatnefs of their houfes, towns, and 
villages. Many of them have diftinguilhed themfelves by 
their learning, and fome even by their wit and ingenuity ; 
witnefs Erafmus, Grotius, &c. The Dutch excel alfo in 
painting and engraving ; and fome of them have been no 
contemptible ftatuaries. 

UNITY, in poetry. There arc three unities to be ob- 
ferved, viz. the unity of a&ion, that of time, and that of 
place. In the epic poem, the great, and almoft the only, 
unity, is that of the aflion. Some regard indeed ought to 
be had to that of time ; for that of place there is no room. 
The unity of character is not reckoned among the unities. 
See Poetry, Part II. Sedl. 3. , 

UNIVERSAL, fomething that is common to many 
things; or it is one thing belonging to many or all things/ 

UNIVERSE, a colle&ive name, fignifying the whole 
world; or the affemblage of heaven and earth," with all things 
therein. See Astronomy and Geography. 
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Character. 


UNIVERSITY, is the name ol a corporation formed 
for the education of youth in the liberal arts and fciences, 
and authorized to admit fuch as have ftudied in it, to cer¬ 
tain degrees in different faculties, which not only Rr/ed as 
certificates cf proficiency in fcience, but alfo confer on thof* 
who obtain them con/idei able privileges within the univer- 
lity, as well as fome rank in the Hate without it. Univer- 
fities generally comprehend within them one or more col¬ 
leges ; but this is not always the cafe ; for the univerfitv of 
St Andrew’s was in being before either of its colleges was 
founded, and it would continue in being with all its 

-V R 2 pri- 
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Univerfity. privileges though both its colleges were levelled with the 
duft. 

In every univerfity with which we are acquainted, there 
are four faculties, viz. Theology, Law, Phyfic, and the Artt 
and Sciences, comprehending mathematics, natural and mo¬ 
ral philofophy, &c.; and in Oxford, Cambridge, and fome 
other univerfities, Muftc is confidered as a fifth faculty. In 
each of thefe there are two degrees, thofe of Bachelor and 
DoBor ; for though in the univerfities of Great Britain and 
Ireland there is no fuch degree as DoBor in Arts and Sci¬ 
ences, the Majler of Arts anfwers to the degree of DoBor in 
Philofophy, which is conferred by many of the univerfities 
on the continent. 

Univerfities in their prefent form, and with their prefent 
privileges, are inftitutions comparatively modern. They 
iprang from the convents or regular clergy, or from the 
chapters of cathedrals in the church of Rome, where young 
men were educated for holy orders, in that dark period when 
the clergy poffeffed all the little erudition which was left in 
Europe. Thefe convents were feminaries of learning pro¬ 
bably from their firfl inftitution ; and we know with cer¬ 
tainty, that in Old Aberdeen there was a monaftery in 
which youth were inftrudled in theology , the canon law, and 
the fchoolphilofophy, at lead 200 years before the univerfity 
and King’s College were founded. The fame was doubt- 
lefs the cafe in Oxford and Cambridge, and probably in eve¬ 
ry town in Europe where there is now a univerfity, which 
has any claim to be called ancient; for it was not till the 
more eminent of the laity began to fee the importance of 
literature and fcience, that univerfities diftindt from convents 
were founded, with the privilege of admitting to degrees, 
which conferred fome .rank in civil fociety. Thefe univer¬ 
fities have long been confidered as lay corporations; but as 
a proof that they had the ecclefiaftical origin which we have 
affigned to them, it will be-fufficient to obferve, that the 
Pope arrogated to himfelf the right of veiling them with all 
their privileges ; and that, prior to the Reformation, every 
univerfity in Europe conferred its degrees in all the facul¬ 
ties by authority derived from a papal bull. 

It is perhaps no improbable conjecture, that the church 
of Rome derived her idea of academical honours from the 
Jews, among whom literary diftindtions extremely fimilar 
iubfifted before the nativity of our Saviour. Among them, 
the young ftudent, with refpedl to his learning, was called 
a difciple ; from his minority a junior ; and the chofen or eleB- 
ed, on account of his eledtion into the number of difciples. 
When he had made fome progrefs in knowledge, and was 
deemed worthy of a degree, he was by impofition of hands 
made “on, a companion to a Rabbi, the perfon who officiates 
ufing this form, I ajfodate thee, or, Be thou a/fociated; and as 
foon afterwards as he was thought worthy to teach others, 
the ajfociate was raifed to the rank of Rabbi. Whether this 
procefs fuggefted the idea or not, it has certainly fome re- 
iemblance to that by which a young man in our univerfities 
paffes through the degree of Bachelor to that of Majler of 
Arts or DoBor. 

The mod ancient univerfities in Europe are thofe of Ox¬ 
ford, Cambridge, Paris, Salamanca, and Bologna; 
and in the two Engliffi univerfities, the firft founded colle¬ 
ges are thofe of Univerfity, Baliol, and Merton, in the for¬ 
mer, and St Peter’s in the latter. Oxford and Cambridge, 
however, were univerfities, or, as they were then called, Jlu- 
dies, fome hundreds of years before colleges or fchools were 
built in them ; for the former ftouri&ed as a feminary of 
learning in the reign of Alfred the Great, and the other, 
could we believe its partial partizans, at a period dill earlier. 
The univerfities of Scotland are four, St Andrew’s, Glas¬ 


gow, Aberdeen, and Edinburgh. In Ireland there is Univerfity 
but one univerfity, viz. that of Dublin, founded by Queen II 
Elizabeth, and very richly endowed. Vocal. 

An idle coritroverfy has been agitated, whether the con- 
fticution of the Engliffi or of the Scotch univerfities be belt 
adapted to" anfwer the ends of their inftitution: and, as 
might he expedled, it has been differently decided, accord¬ 
ing to the partialities of thofe who have written on the fub- 
jedt. Were we to hazard our own opinion, we fiiould fay, 
that each has its advantages and disadvantages ; and that 
while the Englifli univerfities, aided by their great fchools, to 
which the Scotch have nothing that can be compared, are un- 
queftionably fitted to carry their young members fartheft in 
the knowledge of the learned languages, the mode of teach¬ 
ing in the Scotch univerfities is better adapted to the promo¬ 
tion of arts and fciences, and the communication of that 
knowledge which is of moll importance in adlive life. 

UmvERsirr-Courts, in England. The two univerfities 
enjoy the foie jurifdidtion, in exclufion of the king’s courts, 
over all civil adtions and fuits whatfoever, where a fcholar 
or privileged perfon is one of the parties ; excepting in fuch 
cafes where the right of freehold is concerned. And then 
by the univerfity charter they are at liberty to try and de¬ 
termine, either according to the common law of the land, or 
according to their own local cuftoms, at their difcretion; 
which has generally led them to carry on their procefs in a 
courfe much conformed to the civil law. 

This privilege, fo far as it relates to civil caufes, is exerci- 
fed at Oxford in the chancellor’s court j the judge of which 
is the vice-chancellor, his deputy, or affeffor. From his fen- 
tence an appeal lies to delegates appointed by the congrega¬ 
tion ; from thence to other delegates of the houfe of convo¬ 
cation ; and if they all three concur in the fame fentence, it 
is final, at leaft by the ftatutes of the univerfity, according 
to the rule of the civil law. But if there be any difcordance 
or variation in any of the three fentences, an appeal lies in 
the laft refort to judges delegates appointed by the crown, 
under the great feal in chancery. 

As to the jurifdi&ion of the univerfity courts in criminal 
matters, the chancellor's court at Oxford, and probably alfo- 
that of Cambridge, hath authority to try all offences or mif- 
demeanors under the degree of treafon, felony, or mayhem; 
and the trial of treafon, felony, and mayhem, by a particu¬ 
lar charter, is committed to the univerfity jurifdidfion in ano¬ 
ther court, namely, the court of the lord high fteward of the- 
univerfity. 

The procefs of the trial is this. The high fteward iflues. 
one precept to the ffieriff of the county, who thereupon re¬ 
turns a panel of 18 freeholders ; and another precept to the 
bedells of the univerfity, who thereupon return a panel of 
18 matriculated laymen, laicos privHcgio univerftatis gau- 
dentes : and by a jury formed de medietate, half of freehold¬ 
ers and half matriculated perfons, is the indictment to be 
tried; and that in the guildhall of the city of Oxford. And 
if execution be neceffary to be awarded in confequence of 
finding the party guilty, the fheriff of the county muft exe¬ 
cute the univerfity procefs ; to which he is annually bound 
by an oath. 

VOCABULARY, in grammar, denotes the collection 
of the words of a language, with their fignifications, other- 
wife called a diBionary, lexicon, or nomenclature. See Dic¬ 
tionary. 

A vocabulary is properly a fmaller kind of dictionary*, 
which does not enter fo minutely into the origin and diffe¬ 
rent acceptations of words. 

VOCAL, fomething that relates tp the voice or fpeech j 
thus vocal mufic is that fet to words, efpecially verfes, and 

to- 
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Vocative to be performed by the voice; in contradiftin<flion to inftru* 
II mental mufic, compofed only for inftruments, without fing- 

ing. 

VOCATIVE, in grammar, the fifth ftate or cafe of nouns. 
See Grammar. 

VOETIUS (Gilbert), an eminent divine of the 16th 
century, was profelfor of divinity and the Oriental tongues 
at Utrecht, where he was alfo minifter. He aflifted at the 
fynodof Dort; and died in 1676, aged 87. He wrote a 
great number of works ; and was the declared enemy of 
Des Cartes and his philofophy. His followers are called 
Voct'tans. 

Voetius had two fans, Daniel and Paul, who alfo wrote 
feveral works. John Voetius, the fon of Paul, was doc¬ 
tor and profelfor of law at Herborn : he wrote a commen¬ 
tary on the Pandedts, which is efteemed, and other works 
on law. 

VOICE, a found produced in the throat and mouth of an 
animal, by an apparatus of inftruments for that purpofe. 

Voices are either articulate or inarticulate. Articulate 
voices are thofe whereof feveral confpire together to form 
fome aftemblage or little fyftem of founds : fuch are the 
voices exprefling the letters of an alphabet, numbers of 
which joined together form words. Inarticulate voices are 
fuch as are not organized, or alfembled into words ; fuch is 
the barking of dogs, the braying of alfes, the hilling of 
ferpents, the finging of birds, &c. 

The formation of the human voice, with all the varieties 
thereof obferved in fpeech, mufic, &c. makes a very curious 
article of inquiry: and the apparatus and organifm of the 
parts adminiftering thereto, is fomething exceedingly fur- 
prifing. Thofe parts are the trachea or wind-pipe, through 
which the air palfes andrepaffes into the lungs ; the larynx, 
which is a fhort cylindrical canal at the head of the trachea; 
and the glottis, which is a little oval cleft or chinck left be¬ 
tween two femicircular membranes ftretched horizontally 
withinfide the larynx; which membranes, though capable 
of joining clofe together, do generally leave an interval, ei¬ 
ther greater or lefs, between them, called the glottis. A 
particular defeription of each part may be feen in Anato¬ 
my, Part IV. Se<ft. 5. 

Voice, in grammar, a circumftance in verbs, whereby 
they come to be conlidered as either a&ive or paflive, i. e. 
either expreffiug an adtion imprelfed on another fubjedt, as, 
Heat-, or receiving it from another, as, I am beaten. See 
Gr AMMAR. 

Voice, in matters of eledlion, denotes a vote or fuffrage. 

Voice, in oratory. See Declamation ; Reading, n° 
5.; and Oratory, n u 129—131. 

VOLANT, in heraldry, is when a bird, in a coat of arms, 
is drawn flying, or having its wings fpread out. 

VOLATILE, in phylies, is commonly ufed to denote a 
mixed body, whofe integrant parts are ealily dillipated by 
fire or heat; but is more properly ufed for bodies whofe 
parts are eafily feparated from each other, and difperfed in 
air. 

Volatile Alkali, in the new French nomenclature am- 
moniaca, one of the three alkaline falts. It confifts, as Mr 
Berthollet and feveral other chemifts have proved, of 807 
parts in 1000 of azot, and 193 of hydrogen. Several expe¬ 
riments, publifhed by Dr Prieltley, led the way to this ana- 
lyfis, though he himl'elf did not fee their refult. It is chief¬ 
ly procurable from animal fubftances by diftillation, during 
which prccefs the azot and hydrogen neceflary to its forma¬ 
tion unite in proper proportions ; it is not however procured 
pure by this procefs, being mixed with oil and water, and 
mollly fauna led with carbonic acid. To feparate thefe fub¬ 
ftances, it is hi ft combined with an acid, the muriatic forin- 


ftance, and then difengaged from that combination by the Volatililfe. 
addition of lime or pitch. In its greateft degree of purity tlon > 
it can only exift in a gafleous form, at leaft in the common 
temperature of the atmofphere. It was at firft obtained 
chiefly from urine, and was therefore called falurina ; after- 
terwards from horns, efpecially from thofe of the hart, hence 
its name, fal cornu cervi, “ hart’s horn.” See Chemistry- 
Index. 

VOLATILISATION, the art of rendering fixed bo¬ 
dies volatile, or of refolving them by fire into a fine fubtile 
vapour or fpirit which eafily diffipates and flies away. AIL 
bodies, even the moll fixed, as gold, may be volatililed, ei¬ 
ther of themfelves, or with the admixture of fome volatile 
fubftance or fpirit, by diftillation or fublimation. 

VOLCANO, a name given to burning mountains, or to 
vents for fubterraneous fires. 

The number of volcanoes with which we are at prefent 
acquainted is very confiderable, not much lefs than 100. In 
Europe there are ./Etna, Vefuvius, Hecla, Stromboli, Vul- 
cano; in Afia, one in Mount Taurus, three in Kamptfchatka, 
five in Japan, two in the Philippines, and a great number 
more fcattered through the iflands in the South Sea ; in A- 
frica, one in Fez, one in the illand Bourbon, one in Fuego, 
one of the Cape Verd iflands ; and in America, feveral in 
the Andes, Morne Garou in St Vincent, and two difeover- 
ed by Captain Cook on the weftern coalt of North America. 

There are others, but thefe are beft known. 

It is remarkable that all the volcanoes with which we are 
acquainted, four or five perhaps excepted, are fituated at a 
fmall diftance from the fea. Moft of them have been burn¬ 
ing from time immemorial ; fome few however have burft 
out in our time. Volcanoes all occupy the tops of moun¬ 
tains, we find none of them in plains ; fome of them indeed, 
which are fituated in the ocean, do not rife much above the 
furface ; but even thefe volcanoes feem to be the apices of 
mountains, the greater part of which are covered by the 
fea. The fubftances eje&ed by volcanoes are fixed and inflam¬ 
mable air, water, afhes, pumice ftone,(tones that have under¬ 
gone no fufion, and lava. The phenomena which take place 
during the eruptions of volcanoes have been fo fully deferi- 
bed already in the articles /Etna, Hecla, Iceland, and 
Vesuvius, that any repetition here would be unneceflary 
and improper. All that remains, therefore, is to explain the 
caufesof volcanoes,or, to fpeak more properly, to mention the 
opinions of philofophers concerning the caufes of volcanoes ; 
for the realcaufe, we are afraid, after all that has been done, 
remains (till unknown. The moft elaborate theory that has 
yet appeared is that of M. Houel.* * Voyage 

According to him, water is neceflary for the formation of Hftur 
volcanoes. All volcanoes are near the fea : they are even ^l ue * 
extinguifhed when the fea retires from them, for we can Hill 
perceive the craters of volcanoes in feveral lofty inland moun¬ 
tains; which difeover what they have been formerly. He 
fuppofes that a long feries of ages was neceflary for the for¬ 
mation of a volcano, and that they were all formed under 
the furface of the fea. The firft explofion which laid open g . 
the foundation of the deep, would poflibly be preceded by method of 
an earthquake. The waters would be parted by a vaft their f«r- 
globe of burning air, which would iflue forth with a tre- matiwi. 
mendous noife, opening at the fame time, a large and wide 
vent for the immenfe flame that was to follow ; and which, 
as itifl'ued from the bottom of the fea, would be fpiead 
over its furface by the firft guft of wind which followed. 

A fire which was to burn through thoufands of years could 
not be faint or feeble when it was firft lighted up. Its firft 
eruptions therefore have undoubtedly been very violent, and 
the ejedled matter very copious. For a long feries of ages, 
it would continue to difeharge torrents of lava from the 
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bofom of its native earth ; and its firft crater would be com- the focus, and in a ftate of fluidity, mud alfo poffefs a cer- Volcans. 
pofed of the fragments of the fame earth. tain degree of foiidity, on account of the gravity and denfi- 

Thus, according to our author, the foundations of the ty of its particles, it therefore oppofes the fire with a de- ‘ 

burning mountain would be laid in the bottom of the fea ; gree of refiftap.ce which irritates it, and-requires, to put it 
and even then it would have an hollow cup or crater on the into a ftate of ebullition, a power proportioned to the bulk 
top Similar to that which is to be found on all volcanoes at of the naafs. 

prefent. But the queftion now very naturally occurs, by “ That quantity of matter, when diffolved by the adlion 
what me. ns was the internal fire preferved from extindlion of the fire, muft conftantly refemble any other thick fub- 
by the waters of the ocean, which muft thus have been in- ftance in a ftate of ebullition. Small explofions are produc- 
cumbent upon it ? To this he replies, that “ The fire, hav- ed in various parts over the furface of every fuch fubftance 
ing difpofed the fubftances in fufion to make an eruption, while in a ftate of ebullition; and, by the burfting of thefe 
next laid open the earth, and emitted as much matter as it bubbles, a great number of fmall particles are fcattered 
•could difeharge, with force fuflicient to overcome the refill- around. This is the very proeefs carried on in the focus 
ance of the column of water which would oppofe its afeent; of a volcano, though on a icale immenfely mote large ; 
but as the ftrength of the fire diminifhed, the matter dif- and the vaft explofions there produced expel every body 
charged was no longer expelled beyond the mouth ; but, by which lies in their way with the utmoft violence ; nor is 
accumulating there,Toon clofed up the orifice. Thus only there any piece of lava which falls down from the upper 
fmall orifices would be left fuflicient for giving vent to the part of the arch of weight fufficient to refill this violent cen- ^ 
vapours of the volcano, and from which only fmall bubbles trifugal force. Incredible 

of air could afeend to the furface of the water, until new “No eftimate can be made of the power of thefe explo- force of 
circumllances, fuch as originally gave occafion to the erup- fions, but by obferving the obflacles they overcome, and volcanic 
tion of the volcano, again took place in the bowels of the what enormous bodies are raifed up and thrown to an im- explofionst 
earth, and produced new eruptions either through the fame menfe height and diftance. Such vaft pieces of lava are to 
or other mouths. The appearance of the fea over the new be feen on the top of Vefuvius and Lipari, that the projec- 
formed volcano, in its ftate of tranquillity, would then be tile force by which they have been thrown out appears al- 
fimilar to what it is betwixt the iflands of Bafilizzo and Pa- together incredible. No perfon can harbour the lead fufpi- 
riaria. Columns of air-bubbles are there afeending at the cion of their having been laid there by any human power ; 
depth of more than 30 feet, and burft on their arriving at the and the appearance of them demonfirates that they have 
furface. This air would continue to difengage itfelf with little been ejected from the bottom of the volcano, not in a ftate of 
difturbance as long as it iffues forth only in fmall quantity, fufion, but coherent andfolid. A piece of lava lies on the 
until, at the very inftant of explofion, when prodigious quan- top of iEtna of more than a cubic fathom in bulk, and 
titles, generated in the burning focus, would make their way whofe weight therefore cannot be lefs than 16 tons. What 
all at once, and the fame phenomena which originally took an amazing force then muft it have required, not only to 
place would again make «their appearance.” raife this enormous mafs from the volcanic focus, but to 

A volcano, while under water, cannot aft precifely as it make it deferibe a parabola of about a league in diameter 
dpes in the open air; Its eruptions, though equally ftrong, after it had come out of the crater ? 

cannot extend to fo great a diftance. The lava accumulates “ When we confiderhow much the volcanic focus is funk 
in greater quantity round the crater ; the fands, afhes, and below the bafe of the mountain, that the mountain itfelf is 
pozzolano are not carried away by the winds, but are depo- 10,000 feet high, and that confequently there muft have 
fited around its edges, and prevent the marine fubftances been a power fuflicient to raife fuch a mafs 12,000 feet 
which are driven that way by the waters from entering, perpendicular, the boldeft imagination muft be loft in amaze- 
Thus they agglomerate with thefe bodies, and thus a pyra- ment.—This may ferve to give us fome idea of the nature 
midal mount is formed of all the materials together. of that power which operates in the foci of volcanoes; a 

In this manner Mr Houel fuppofes that the mountain power which is unknown and inconceivable, andmayjaftly 
was gradually raifed out of the fea by the accumulation of be reckoned among the myfteries of nature.” 
lava, &c. at every eruption, and that the cavern of the vol- The pabulum by which the internal fire is fupported, Mr 
cano was gradually enlarged, being driven down into the Houel thinks to be fubftances contained in the mountain 
bottom of the cavern by the continued adtion of the Hones itfelf, together with bitumen, fulphur, and other inflamma- 
which the volcano is conftantly throwing up : that it was ble materials which may from time to time flow into the fo- 
there fufed, and at laft thrown out at the top of the moun- cus of the volcano in a melted ftate through fubterraneous 
tain to accumulate on its fides. Mr Houel’s opinion about dudts, and the explofions he aferibes to water making its 
the volcanic fire we (hall give in his own words. way in the fame manner. The water is converted into 

“ We cannot form any idea of fire fubfifting alone, with- fleam, which fills the cavern and puflies the melted lava 
t any pabulum, andunconnedted with any other principle, out of the crater ; this opinion is corroborated by the copi- 
We never behold it but in conjundtion with fome other bo- ous fmoke which always precedes an eruption. But, com¬ 
ely, which nouriilaes, and is confumed by it. The matter in bined with the water, there is always a quantity of other 
fufion, which iffues from the focus, is but the incombuftible fubftances; whofe effedts precede, accompany, or follow the 
part of that which nourifhes the fire, and into the bofom of eruptions, and produce all the various phenomena which 
which that adtive principle penetrates in fearch of pabulum, they difplay. The eruption of water from iEtna in the 7 
But as the fire adts only in proportion to the facility with year 1775 proceeded undoubtedly from this caufe. The Eruption 
which it can diffolve and evaporate, lam of opinion, that fea, or fome of the refervoirs in iEtna or the adjacent ofwater 
it is only the bottom of the volcano on which it adts ; and mountains, by fome means difeharged a vaft quantity of wa- f rom ^ Etna 
that its adlion extends no farther than to keep thefe fub- ter into the focus of the volcano. That water was inftantly explained, 
fiances which it has melted in a conftant ftate of ebullition, refolved into vapour, which inftantly filled the whole cavern. 

That fuf.ble matter being difeharged from the mouth of the and iffued from the mouth of the crater. As foon as it 
volcano, and hardening as it is gradually cooled by the ac- made its way into the open atmofphere, it was condenfed 
tion of the air, produces that fpecies of ftones which are dif- ag ;in into water, which dreamed down the fides of the 
tinvuifhed by the name of lavas. This lava, even when in mountain in a dreadful and deftrudlive torrent. 


Thus 
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Volcano. Thus we have given a view of Mr Houel's theory, ac¬ 
cording to which volcanoes originally began at the bottom 
of the fea; and not only the mountain, but all the adjoin¬ 
ing country, was formed by fucceffive eruptions. It is rather 
a theory of mountains raifed by fubterraneous heat than of 
volcanoes, and does not attempt to explain the origin of the 
fire, which is the principal difficulty ; neither does his theory 
account for the immenfe height to which matters are fome- 
times thrown during eruptions. This indeed it is impoffible 
to account for, without fuppoling that the refiftance of the 
air is diminilhed. The exceffive oppofition of the atmo- 
fphere to bodies moving with very great degrees of velocity 
has been taken notice of under the article Gunnery. If 
it has fo much effedt then upon folid and round globes of 
iron, what ought it to be or. irregular maffes of rock, or 
ftreams of liquid lava ? Neverthelefs, in the great eruption 
of Vefuvius in 1779, Sir William Hamilton informs us, that 
a vaft llream of lava was projedted to the height of at leaft 
10,000 feet above the top of the mountain. Had the air 
refilled this liquid matter as it does a cannon ball, it mull 
have been dafhed in pieces almoft as foon as it ifl'ued from 
the crater. Either the extreme heat of the lava, therefore, 
or fome other caufe, mull have contributed very much to di- 
minilh, or rather, in a manner to annihilate the refiftance of 
the atmofphere at that time. As for the lighter materials, 
though they may be fuppofed to be carried to a vaft dif- 
tance by the wind, after being projected to a great height 
in the air, it is inconceivable how their motion was not iud- 
denly flopped, and they fcattered all around the top of the 
volcano by the violence of the blaft. Subftances of this 
kind, when quietly carried up with fmoke, will indeed fly 
to a great diftance ; for we are allured, that the allies of 
the great fire at London in 1 666 were carried by the wind 
to the diftance of 16 miles. It is therefore the lefs incre¬ 
dible, that thofe of the great eruption of Vefuvius in 1779 
fhould be carried to the diftance of 100 miles, as we are in¬ 
formed was the cafe. 

To account for the volcanic fire. Dr Woodward and 0- 
thers have had recourfe to the hypolhelis of a central fire, to 
which the volcanoes are only fo many chimneys or fpiracles. 
Dr Hutton, in his theory of the earth, adopts the fame opi¬ 
nion ; but as it did not immediately concern the fubjedt of 
which he treated, he evades any queftion concerning its ori¬ 
gin, by declaring himfelf fatisfied of ics exiftence without 
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any inquiry into its ortgin. 

Other?, as Dr Lifter, have had recourfe to the well known 
experiment of the fermentation of fuiphur and iron, which 
will take fire when mixed in confiderable quantity, and moift- 
ened with water. Pyrites, therefore, which are a natural mix¬ 
ture of thefe two fubftances, it is fuppofed, may naturally 
give rife to volcanoes. Inftances are indeed adduced, which 
, undeniably prove that thefe fubftances will fpontaneoufty 
take fire when thrown together in large heaps. Of this 
we have a remarkable example in the following anecdote. 
—“A covetous copperas maker at Deptford having bought 
up all the pyrites he could find, in order to ruin the trade 
of his neighbours, colledled a vaft; quantity belotv a (lied in 
order to fecure them from the rain. He was foon, however, 
puniftud for his avarice ; for the pyrites began to fmoke, 
glowed like red-hot coals, and melted into a kind of vitri¬ 
fied and partly metallic fubftance, grievoufly annoying the 
neighbourhood for a long time with the fulphureous (team 
they emitted.” Beds of pyrites, therefore, taking fire in 
the earth, by means of a fermentation occasioned by water, 
arc now generally fuppofed to be the caufe <-f volcanoes; 
and the obfervation, that volcanoes are generally near the 
fea, is thought to confirm this hypothelis. 

When the matter is properly confidercd, however, it muft 


be evident, that neither of thefe hypothefes can an Aver the 
purpofe. The central fire cf Dr Woodward and others is 
a caufe too magnificent even for volcanoes. If any fuch fhe 
is fuppofed, we muft imagine a burning globe in the centre 
of the earth, whofe heat is fufficient to vurih the moil folid 
and refrnflory terreftrial fubftances. But of what dimen- 
fions are we to fuppofe this globe ? Is it one, two, three, 
four, or more thoufands of miles in diameter?—Very large 
indeed it muft be; for we could fcarce fuppofe that ftones 
could be projedted even from the depth of 500 miles into 
the air. But even this fuppofition is inadmiffible ; for as the 
fire of volcanoes is at times exceedingly augmented from 
fome caufe or other, were this caule general, as it muft be in 
cafe of a burning central globe, the whole number of volca¬ 
noes exifting on earth would be in a ftate of eruption at 
once. Befides, if we were to fuppofe a burning globe of 
7000 miles in diameter tofuffer the leaft dilatation through¬ 
out its vaft bulk, which muft be the undoubted confequeuce 
of an augmentation of heat from any unknown caufe, all the 
volcanoes in the world would not be fufficient to give vent to 
it, though they ftrould fpout forth inceflant cataradls of lava 
for centuries together. A diffolution of the whole globe 
muft therefore undoubtedly take place; and though we fhould 
leffenthe diameter of our burning globe by 1000 miles, our 
difficulties will be as far from being removed as before. 

Volcanic fire, therefore, cannot originate from any ge¬ 
neral colledlion of burning materials difperfed throughout 
the vaft mafs of folid earth which lies betwixt the furface 
and the centre. All the volcanoes at prefent in an adlive 
ftate would not be fuch a vent for that fire as a tobacco- 
pipe would be to a glafs-houfe furnace. We mult have re¬ 
courfe then to lome operation by which vve know that na¬ 
ture can kindle and extinguifh fires occafionally ; and if we 
can fuppofe fuch an operation to take place in the bowels 
of the earth, we may then reafonably conclude, that we 
have difeovered a caufe adequate to the produdlion of vol¬ 
canoes. Such a caufe, however, cannot be pyrites, fui¬ 
phur, or nitre, in any quantity under the furface of the 
earth. It is impoffible that beds of pyrites can remain for 
thoufands of years under the fame part of the furface of 
the earth, be occafionally inflamed and ejedled, and after¬ 
wards undergo a renovation, in order to enable them to go 
through a fimilar operation. Nitie is never found in a 
foffil ftate ; nor can it be inflamed in fuch a manner as to 
make any confiderable cxplcfion without a thorough mix¬ 
ture with fuiphur and charcoal ; neither would all the quan¬ 
tity which vve can fuppofe to exift under the hafe of any 
mountain in the world be fufficient to give force to one of 
thofe dreadful volleys which arc diftluu-ged by volcanoes 
an hundred times in a day. Befides, neither pyrites no 
fuiphur can be inflamed without accefs of air ; winch can¬ 
not take place in the bowels of the earth; for it muft be 
remembered, that the firft queftion is concerning the means 
by which the fire was originally kindled. Moil writers, how¬ 
ever, feem to overlook this difficulty,, and to be folicitous 
only about the immediate caufe of the expiofive force, which 
is generally aferibed to fleam r-f one kind or othrMr 
Houel in general calls it the force of fire, or of Ileum ; 
though he does not enter very particularly into its nature. 
Mr Whitehurft fays, that it is the force of “ fire and witer, 
which is the primary agent in all fuch operations of nature,” 
He alfo gives a figure, fhowir.g how, by means of confined 
fleam, a jet, either of hot water, or of liquid fire, ri tv he 
produced. But this applies only to a r :u licul.c cafe, which 
we cannot fuppofe always to happen ; but volcanoes are c- a- 
ftantly attended with cxplolions ; nay, fo great is the ten¬ 
dency of volcanic matters to this violent operation, that 
many ftones have been cbferved to burft in the air like 

bomb?. 
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Volcano bombs, after they were thrown out of the volcano; and 
Voltaire ^ 0ue ' even informs us, that fuch have burft three times 
during their flight. Water therefore cannot be always the 

15 caufe of volcanic explofions. When thrown upon melted 
Explofive ] ea j } fa ] ts> 

or efpecially copper, it explodes indeed with 
water°pe- va ^ force. With the laft mentioned metal it is peculiarly 
culiar to an d incredibly violent; infomuch, that it is faid that fur- 
certain cir- naces have been burfl, and buildings thrown down, by the 
•undtances. mere circumftance of feme of the workmen fpitting among 
the melted metal; and Mr Whitehurft calculates the force of 
aqueous fleam, when thus fuddenly and violently heated, to 
be nolefs than 28 t mes ftronger than inflamed gunpowder. 

Many philofophers attempt to account for the origin 
and continuance of volcanoes by the agency of the eledtric 
fluid; but their theory is fo ill fuppcrted byfadts, that we 
think it would be improper at prelent to take up room with 
detailing it. It is certain that volcanoes exhibit many elec¬ 
trical appearances, and that great quantities of the eleClri- 
cal fluid are difcharged at every eruption. But our know¬ 
ledge of electricity is flill too limited to draw any certain 
conclufion from thefe appearances. 

VOLERY, a great bird-cage, fo large that the birds 
have room to fly up and down in it. 

VOLGA, the largefl river in Europe, rifes in the forefl 
of Volkonfki, about 80 miles from Tver, a town in Ruffia. 
This noble river waters fome of the finefl provinces in the 
Ruffian empire, and at lafl falls into the Cafpian Sea by 
feveral mouths, below Aflracan. 

VOLITION, the adt of willing. See Metaphysics. 

VOLLEY, a military falute, made by difcharging a great 
number of fire-arms at the fame time. 

VOLONES, in Roman antiquity, flaves who in the 
Punic war voluntarily offered their fervice t6 the flate, 
which is the reafon of the appellation; upon which they 
were admitted to citizenfhip, as none but freemen could be 
foldiers. 

VOLT, in the manege, a round or circular tread; and 
hence, by the phrafe to make volts, is underflood a gate of 
two treads, made by a horfe going fidewife round a centre, 
in fuch a manner that thefe two treads make parallel traCls ; 
one larger, made by the fore-feet, and another fmaller made 
by the hind-feet; the croup approaching towards the centre, 
and the fhoulders bearing out. 

VOLTAIRE (Francis Arouet de), a celebrated French 
author, was born at Paris, February 20, 1694. His fa¬ 
ther, Francis Arouet, was ancien notaire au Chatelet, and 
treafurer of the chamber of accounts ; his mother, Mary- 
Margaret Draumart. At the birth of this extraordinary 
man, who lived to the age of 85 years and fome months, 
there was little probability of his being reared, and for a 
confiderable time he continued remarkably feeble. In his 
earliefl years he difplayed a ready wit and a fprightly ima¬ 
gination ; and, as he faid of himfelf, made verfes before 
he was out of his cradle. He was educated, under Father 
Pore, in the college of Louis the Great; and fuch was his 
proficiency, that many of his effays are now exilting, which, 
though written when he was between 12 and 14, fhow no 
marks of infancy. The famous Ninon de l’Enclos, to 
whom this ingenious boy was introduced, left him a le¬ 
gacy of 2000 fivres to buy him a library. Having been 
fent to the equity fchools on his quitting college, he was 
fo difgufted with the drynefs of the law', that he devoted 
himfelf entirely to die mufes. He was admitted into the 
company of the Abbe Cheaulieu, the marquis de la Fare, 
the duke de Sully, the grand Prior of Vendome, marihal 
Villars, and the chevalier du Bouillon ; and caught from 
them that eafy taile and delicate humour which dillinguilh- 


ed the court of Louis XIV. Voltaire had early imbibed a 
turn for fatire ; and, for fome Philippics againft the go¬ 
vernment, was imprifoned almoft a year in the Baftile. He 
had befoie this period produced the tragedy of Oedipus, 
which was reprefented in 1718 with great fuccefs; and the 
duke of Orleans happening to fee it performed, was fo de¬ 
lighted, that he obtained his releafe from prifon. The poet 
waiting on the duke to return thanks; “ Be wife (faid the 
duke) and I will take care of you?” “ I am infinitely 
obliged (replied the young man) ; but I intreat your royal 
highnefs not to trouble yourfelf any further about my lodg¬ 
ing or board.” 

He began his Henrtade before he was 18. Having one 
day read feveral cantos of this poem when on a vifit to his 
intimate friend, the young prefident de Maifons, he was 
fo teafed with objections, that he loft patience, and threw 
his manufcript into the fire. The prefident, Henaut, with 
difficulty refcued it. “ Remember (faid Mr Henaut to 
him, in one of his letters) jt was I that faved the Henriade, 
and that it coft me a handiome pair of ruffles.” Some years 
after, feveral copies of this poem having got abroad, while 
it was only a {ketch, an edition of it was publiffied, with' 
many chafms, under the title of The League. Inftead of 
fame and friends, the author gained only enemies and mor¬ 
tification, by this firft edition. The bigots took fire at it, 
and the poet was confidered as highly criminal for praifing 
admiral Coligny and queen Elizabeth. Endeavours were 
even ufed to get the piece fuppreffed; but this ftrange de- 
fign proved abortive. His chagrin, on this occafion, firft 
infpired him with the thought of viiiting England, in order 
to finifli the work, and republifli it in a land of liberty. 
He was right; for king George I, and more particularly 
the princefs of Wales, afterwards queen of England, raifed 
an immenfe fubfcription for him. Their liberality laid the 
foundation of his fortune ; for on his return to France in 
1728, he put his money into a lottery eftabliflied by M. 
Desfortes, comptroller-general of the finances. The ad¬ 
venturers received a rent charge on the Hotel-dc-Ville for 
their tickets : and the prizes were paid in ready money; 
fo that if a fociety had taken all the tickets, it would have 
gained a million of livres. He joined with a numerous 
company of adventurers, and was fortunate. 

His Lettres Philofophiques, abounding in bold expreffions 
and indecent witticifms againft religion, having been burnt 
by a decree of the parliament of Paris, and a warrant being 
iffued for apprehending the author in 1733, Voltaire very 
prudently withdrew ; and was (heltered by the marchionefs 
du Chatelet, in her caftle of Cirey, on the borders of Cham¬ 
pagne and Lorraine, who entered with him on the ttudy 
of the fyftem of Leibnitz, and the principia of Newton. 
A gallery was builc, in which Voltaire formed a good col¬ 
lection of natural hiftory, and made an infinite number of 
experiments on light and electricity. He laboured in the 
mean time on his Elements of the Newtonian Philofophy, 
then totally unknown in France, and which the numerous 
admirers of Des Cartes were very little defirous fhotild be 
known. In the midft of thefe philofophic purfuits he 
produced the tragedy of Ahira. He was now in the me¬ 
ridian of his age and genius, as was evident from the tra¬ 
gedy of Mahomet, firft aCted in 1741 ; but it was repre¬ 
fented to the procureur-general as a performance offentive 
to religion ; and the author, by order of cardinal Fleury, 
withdr ew it from the ftage. Merope, played two years after, 
1743, gave an idea of a fpecies of tragedy, of which few 
models had exifted. It was at the reprelentatior. of this 
tragedy that the pit and boxes were clamorous for a fight 
of the author ; yet it was feverely criticifed when it came 

from 
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Voltaire, from the prefs, He now became a favourite at court, 
through the intereft of madam d’Etiole, afterwards m^r- 
chionefs of Pompadour. He was appointed a gentleman 
of the bed-chamber in ordinary, and hiftoriographer of 
France. He had frequently attempted to gaifll admittance 
into the Academy of Sciences, but could ?<ot obtain his 
wifh till 1746, when he was the firft: who ft-oke through 
the abfurd cuilom of filling an inaugural fpeech with the 
fulfome adulation of Richelieu ; an example foon followed 
by other academicians. From the fatires occafioned by 
this innovation he felt fo much uneafinefs, that he was glad 
to retire with the marchionefs du Chatelet to Luneville, in 
the neighbourhood of king Staniflaus. The marchionefs 
dying in 1749, Voltaire returned to Paris, where his ftay 
was but fhort. The king of Pruffia now gave Voltaire an 
invitation to live with him, which he accepted towards the 
end of Auguft 1750. On his arrival at Berlin, he was 
immediately prefented with the Order of Merit, the key of 
chamberlain, and a penfion of 20,000 livres. From the par¬ 
ticular refpeft that was paid to him, his time was now fpent 
in the moll agreeable manner ; his apartments were under 
thofe of the king, whom he was allowed to vifit at Hated 
hours, to read with him the bell works of either ancient 
or modern authors, and to affill his majefty in the literary 
produftions by which he relieved the cares of government. 
But a difpute which arofe between him and Maupertuis 
foon brought on his difgrace. Maupertuis was at fome 
pains to have it reported at court, that one day while ge¬ 
neral Manftein happened to be in the apartments of M. de 
Voltaire, who was then tranllating into French, The Me¬ 
moirs of Ruffia, compofed by that officer, the king, in his 
Ufual manner, fent a copy of verfes to be examined, when 
Voltaire faid to Manftein, “ Let us leave off for the prefent, 
my friend ; you fee the king has lent me his dirty linen to 
wafh, I will wafh your’s another time.” A fingle word is 
fometimes fufficient to ruin a man at court; Maupertuis 
imputed fuch a word to Voltaire, and fucceeded. Tt was 
about this very time that Maupertuis publilhed his very 
ftrange Philofophical Letters ; and M. de Voltaire did not 
fail to heighten, with his utmoft powers of raillery, every 
thing which he found, or could make, ridiculous, in the 
projects of M. Maupertuis, who was careful to unite his 
own caufe with that of the king ; Voltaire was confidered 
as having failed in refpeft to his majefty ; and therefore, in 
the moft refpe&ful manner, he returned to the king his 
chamberlain’s key, and the crofs of his Order of Merit : ac¬ 
companied with four lines of verfe ; in which he, with great 
delicacy, compares his fituation with that of a jealous lover, 
who fends back the pifture of his miflrefs. The king re¬ 
turned the key and the ribbon ; but they were not followed 
by an immediate reconciliation. Voltaire fet out to pay a 
vifit to her highnefs the duchefs of Gotha, who honoured 
him with her friendftiip as long as fhe lived. While he re¬ 
mained at Gotha, Maupertuis employed all his batteries 
againft him : Voltaire was arrefted by the king’s orders, 
but afterwards releafed. 

He now fettled near Geneva ; but afterwards being obliged 
to quit that republic, he purchafed the caftle of Ferney in 
France, about a league from the lake of Geneva. It was here 
that he undertook the defence of the celebrated family of 
Calas ; and it was not long before he had a fecond opportu¬ 
nity of vindicating the innocence of another condemned fa¬ 
mily of the name of Sirven. It is fomewhat remarkable, 
that in the year 1774, he had the third time a fingular 
opportunity of employing that fame zeal which he had the 
good fortune to difplay in the fatal cataftrophe of the fami¬ 
lies of Calas and Sirven. 

in this retreat M. Voltaire continued long to enjoy the 
Vti. XVlII.Purtll. 
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pleafures of a rural life, accompanied with the admiration Volume 
of a vaft number of wits and philofophers throughout all 
Europe. Wearied at length, however, with his fituation, 
or yielding to the importunities of friends, he came to Paris 
about the beginning of the year 17 78, where he wrote 
a new tragedy called Irene. By this time his underftand- 
ing feems to have been impaired, either through the in¬ 
firmities of age, or continued intoxication by the flattery 
of others ; and he ridiculoufly fuffered himfelf to be crown¬ 
ed in public with laurel, in teftimony of his great poetical 
merit. He did not long furvive this farce : for having over¬ 
heated himfelf with receiving vifits, and exhaufted his fpirits 
byfupplying a perpetual fund of converfation, he was firft 
feized with a fpitting of blood : and at laft becoming reft- 
lefs in the night-time, he was obliged to ufe a foporific me¬ 
dicine. Of this he unluckily one night look fo large a 
dofe, that he flept 36 hours, and expired a very fhort time 
after awaking from it. 

VOLUME, in matters of literature, a book or writing 
of a juft bulk to be bound by itfelf. The name is derived 
from the Latin volvere, “ to roll up the ancient man- 
ner of making up books being in rolls of bark or parch¬ 
ment, See Book. 

VOLUNTARY, in mulic, a piece played by a mufician 
extempore, according to his fancy. This is often ufed be¬ 
fore he begins to fet himfelf to play any particular compo- 
fition, to try the inftrument, and to lead him into the key 
of the piece he intends to perform. 

VOLUNTEERS, perfons who, of their own accord, 
either for the fervice of their prince, or out of the efteem 
they have for their general, ferve in the army without being 
infilled, to gain honour and preferment, by expoiing them- 
felves in the fervice. 

Such are the volunteers who have been long known in 
the army ; but the prefent age has witneffed whole regi¬ 
ments of volunteers arming themfelves for a ftill more lau¬ 
dable purpofe. In confequence of thofe democratical prin¬ 
ciples which, in 1793, had been imported into Scotland 
from the Jacobins of France, a number of gentlemen in 
Edinburgh, eminent for their rank and refpeftability of 
character, affociated themfelves for the purpofe of preferving 
the internal peace of the city. Making their objedl known 
to government, they were, in 1794, embodied in a regi¬ 
ment, called The Roval Edinburgh Volunteers, with 
officers appointed by his majefty ; and fo affiduous wele 
they in learning the exercife of the army, that, without 
incurring the imputation of national prejudice, we may 
venture to affirm, that there is not in the king’s fervice a re¬ 
giment better difciplined or more alert in their evolutions than 
the Edinburgh Volunteers, who confift of lawyers, phy- 
ficians, and opulent tradefmen, attached to their king 
and the conftitution of their country. They amount at 
prefent (1796) to 850. The example of the metropolis 
was quickly followed by many of the other towns of Scot¬ 
land ; and in Glafgow, Aberdeen, Stirling, and Perth, &c. 
there are now volunteer regiments, which have certainly con¬ 
tributed to preferve the internal peace of the country, and. 
are prepared to repel any foreign invafion ftiould an enter- 
prize fo daring be ever attempted. Similar armaments have 
been formed, we believe, in many of the towns in England : 
and Great Britain, at prefent, can boaft a mighty force, 
which, without receiving the pay of foldiers, is ready to 
fight pro aris el focis. 

VOLVOX, in zoology ; a genus of animals belonging 
to the order of vermes infuforhe. The body is round, fimple, 
and pellucid. There are ten fpecies, all of which live in water 

VOLUSENUS See Wilson. 

VOLUTA in natural hiftory ; a genus of animals be- 
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VOS [ 690 ] U P U* 


\ olutc lending to ihecl Ts and order of vermes ijl.wc.r. There are 
Volin” M+ fpecier. The animals are (f the flug kind ; the fhell 
' > s unilocular andfpiral ; the aperture narrow and without a 
beak : the columella plaited. 

VOLUTE, in architedhire, a kind of fpiral fcroll ufed 
in the Ionic and Composite capitals, whereof it makes the 
piincipal charafteriftic and ornament. 

VOMICA, in medicine, an abfeefs. of the lungs. See 
Medicine, n° 186. 

Nux Vomica , in pharmacy, a flat compreffed round fruit, 
of the breadth of a {hilling, or fomewhat more, and of about 
the thicknefs of a crown-piece. 

It is the nucleus of a fruit of an Eaft-Indian tree, the 
wood of which is the lignum columbrinum of the (hops. 

Se me have preferibed fmall dofes of the nux vomica as 
a foecific again!! a gonorrhoea, and others again!! quartan 
agues. Eutwe have fo many good and fafe medicines for 
all thefe purpofes, that there teems no occafion for. our ha¬ 
ving recourfe to fuels as thefe, which Ihow fo many figns of 
mifehief. 

VOMIT. See Emetic; 

VOMITING, a retrograde fpafmodic motion of the 
mufcular fibres of the cefophagus, ftomach, and inteftir.es, 
attended with ftrong convulftons of the mufcles of the 
abdomen and diaphragm; which, when gentle, create a 
r.aufea ;’when violent, a vomiting.' . . i 

VOORN, one of the iflands of Holland, bounded by the 
river Maes, which divides it-from the continent, and the 
•{land of Iflemunde, on the north ; by the fea called the 
Bies-lofcb, on the eaft ; By another branch of the Maes, which 
divides it from the iflands of Goree and Overflackee, on the 
fouth ; and by the German fes. on the weft ; being about 
24 miles long, and 5 broad: 

VORTEX, in meteorology, a whirlwind, or fudden, 
rapid, and violent motion of tlieair in gyres, or circles. 

Vortex is alfo ufed for an eddy or whirlpool ; or a body 
of water, in certainTeas or rivers, which run rapidly around, 
forming a fort of cavity in the middlfe: . ( 

Vortex,- in the Cartefian philofophy, is a fyftem or col¬ 
lection of particles of matter moving the fame way, and 
round the'fame axis. - ' 

VORTICELLO. See Microscope, Vol. XI. page 

745. 

V.OSS'IUS (John Gerard), one of the moft learned and 
laborious writers of the 17th century, was of a confiderable 
family in the'Netherlands ; and was born in 1577, in the 
'Palatinate, near Heidelberg, at a place, where his father, 
John Voffius was minifter. He becaftie well {killed in 
polite literature, hiftory, and facred and profane antiquities, 
and was made director of the collegs of Dort; He was at 
length made profeflbr of eloquence and chronology at Ley¬ 
den, from whence he was called in 1633U0 Amfterdam, to 
fill the chair of a profeffor of hiftory. He died in 1649. 
He wrote many learned’works, of which a complete edition 
has been printed at Amfterdam, in 9 vols folio. 

Vossius (Ifaac), a man of great parts and learning, the. 
fon of John Gerard Voflias, was born at Leyden in 1618.. 
He had no other tutor -but his father, and employed his 
whole life in ftudying: his merit recommended him to a 
correfpondence with queen Chriftina of Sweden ; he made 
feveral journeys into Sweden by her order, and bad the 
honour to teach her the Greek language. In 1670 he 
came over to England, where king Charles made him canon 
of Windfor ; though he knew his character well enough’ to 
fay, That there was nothing that Voffius refufed to believe, 
excepting the Bible. He appears indeed by his publica¬ 
tions, which are neither fo ufeful nor fo numerous as his fa¬ 
ther’s, to have been a molt credulous man, while he afforded 


many circumftances to bring his religious faith in queftion, Vote 
He died at Windfor caftle in i(>88. || 

VOTit, the fuffrage or refolve of each of the members Upupa. 
of an affernb]^,, where any affair is to be carried by a majori- 
ty ; but mors^jparticularly ufed tor therefolves of the mem¬ 
bers of eithcr T ioufe of parliament. . 

VOTIVE medals, tbofe on which are expreffed the 
vows of the people for the emperors or empreffes. See Me¬ 
dal. . 

VOW, a folemn and religious promile or oath. See 
Oath. 

The ufe of vows is found in mod rejigions. They make 
up a confiderable part of the Pagan worthip, being made 
either in confequence of fome deliverance, under fome pref- 
fing neceffity, or for the iuccefs of fome enterprize. A- 
mong the Jews, all vows were to be voluntary, and made by 
perfons wholly in their own power ; and if fuch perfon 
made a vowrn any thing lawful and poffible, he was obliged 
to fulfil it. If he appointed no particular time for accom- 
plifhing his vow, he was bound to do it inftantly, left by 
delay he fhould prove lefs able, or be unwilling, to execute 
.his promife. Among the Romanifts, a perfon is conftituted 
a religious by taking three vows ; thofe of poverty, chaftity, 
and obedience. 

Vows, among the Romans, fignified facrifices, offerings, 
prefects, and prayers made for the Casfars, and emperors, 
particularly for their profperity and the continuance of their 
empire. Thefe were at firft made every 5 years, then 
every 15, and afterwards every 20, and were called quinquen- 
nalidf (lecerinalia, and vincennalia. 

. VOWEL, in grammar, a letter which affords a complete- 
found of itftlf, or a letter fo Ample as only to need a bare 
opening of the mouth to make it heard, and to form a di- 
ftinff voice. The vowels are fix in number, viz, A, E, I, 

O, U,Y. 

VqwEL (John). See Hooker. 

UPHOLSTER, Upholsterer, or Upholder, a trades¬ 
man that makes beds, and all torts of furniture thereunto 
belonging. See. 

UPLAND, denotes high ground, or, as fome call it, 

-term Jirma, by which it ftands oppofed to fuch as ismoorilh, 
marfhy, or low. 

Uplano, a province of Sweden, bounded on the north- 
. eaft by the Baltic Sea, on.the fouth by the fea oTSuderma. 

.■ilia, and on the weft by Weftmania and Geftricia, from 
which it is feparated by the river Dela. It is about 70 
.miles in length and 45 in breadth, and contains mines of 
iron-and lead. Stockholm is the capital. . 

UPSAL, a r : ch and confiderable city of Sweden, in Up¬ 
land, with a famous univerfity, and an archbiftiopVffe. The 
town is pretty large, and as ftraight as a line ; but mod of 
the houfes are of wood, covered with birch-bark, with turf 
on the top. On an eminence, to the fouth of the town, is 
a ruined caftle. Thofe that view the town from hence 
would take it to be a garden, whofe ftreets reprefent the 
alleys; and the houfes, which are covered with turf, the 
grats-plats. It was formerly the refidence of the kings, and is 
nowtheufual place where they are crowned. It is feated 
on the river Sala, over which there are two bridges. It is 
27 miles north-weft of Stockholm. E. Long. 17. 48. N. 

Lat. 59. 52. 

UPUPA., in ornithology ; a genus belonging to the order 
0 {pica. The beak is arcuated, convex, and fomething blunt; 
the tongue is obtufe,.triangular, entire, and very fhort; and 
the feet are fitted for walking. Tliere are ten fpecies; one 
pf which, the epops, hoopoe, or dung-bird, is frequently feen 
in Britain. It may be readily diftinguilhed from all others 
that viftt this ifland by its beautiful creft, which it can ere-Ti 


or 
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or deprefs at pleafure. It is in length 15 inches ; the bill foluble in the nitric and in the nitro-nvarun: mmw, 
is black, two inches and a half long, {lender, and incurvated ; ly fo in the muriatic, but not at a 1 in tne u p ^uru. 
the irides are hazel: the creft confids of a double row 


favt 
From 


1 Urano 


of thefe folutions, the unfaturated ferruginous pruffiat of potafh, 


feathers ; the higheft about two inches long ; the tips are 
black, their lower part of a pale orange colour: the neck is 
of a pale reddifh brown ; the bread: and belly white; the 
leffer coverts of the wings are of a light brown ; the back, 
fcapulars, and wings, eroded with broad bars of white and 
black ; the rump is white; the tail confids of only 10 fea¬ 
thers, white marked with black, in form of a credent, the 
horns pointing towards the end of the feathers. The legs 
are fhort and black ; the exterior toe is clofely united at the 
bottom to the middle toe 


or phlogiflicated alkali, precipitates the metallic fubftance, 
which then refembles kermes mineral in colour. This, 
when it does not unite in Hikes, but b uniformly diffuied 
in the folution, may be confidercd as one of the snod dii- 
tinguifhing characters of the pechblend ; another is, that 
the precipitates, affeCted by tlie volatile and fixed aualis, 
are yellow ; the fixed cauftic alkalis giving it a lemon cclcur, 
the aerated alike yellow. This yellow oxyd, or ca 1 " 
be fufed with alkalis. As this ioffil cannot 
among the zinc or iron ores, and is very 


cannot 
e eluded either 
different from 


ttom to the middle toe. among the zinc or iron ores, and is very ciuuui 

According to Linnaeus, it takes its name from its note, tnngftein, M. Klaproth propofes to give to it the .appehatton 
rich has a found fimilar to the word ; or it may be deriv- of Uranium ; and he diftributes it into the following M-e-1 . 


which . . . . . . 

ed from the French huppe , or “ crefled it breeds in hol¬ 
low trees, and lays two afh-coloured eggs: it feeds on in¬ 
fers, which it picks out of ordure of all kinds. Dr Pallas 
affirms, that it breeds in preference in putrid carcafes ; and 
that he had feen the neft of one in the privy of an uninha¬ 
bited houfe, in the fuburbs of Tzaritfyn. 

Ovid fays thatTereus was changed into this bird : 


Vertitur in volucrem, cui Jlant in vertice crijhe, 
Prominet immodicum pro longa cufpida roflrum : 
Nomsn epops volueri. ' Metam. lib. vi. 


1. 672. 


Tereus, through grief and hafle to be reveng’d, 
Shares the like fate, and to a bird is chang’d. 

Fix’d on his head the crefted plumes appear. 

Long is his beak, and fharpen’d as a fpear. Croxall. 

UR (anc. geog.), a citadel of Mefopotamia, fituated be¬ 
tween the Tigris and Nifibis ; taken by fome for Ur of the 
Chaldees, the refidence of Abraham. What feems po con¬ 
firm this is, that from Ur to Haran, the other refidence of 
the patriarch, the road lies directly for Paleftine. And it 
is no objection that Ur is faid to be in Mefopotamia ; be- 
caufe the parts next the Tigris were occupied by the Chal¬ 
deans, as feems to be confirmed from A< 5 ts vii. 2, 4, It is 
called Orche, in Strabo ; Orchoe, in Ptolemy. 


URALLIAN Chain, arange of mountains which form made known the will of God to thofe who confulted him. 


Ferrum Ochraceum Piceum, and thought it contained the 
tnngllic acid combined with iron : but M. Klaproth is of a 
contrary opinion, and maintains that it is very different from 
wolfram. There are (he fays) two varieties of pechblend : 
the one is of a dark grey colour, with very little brilliancy, 
the particles of which have the form of a flattened con¬ 
choid ; it is not very hard, and, when triturated, becomes 
a black powder : its mean fpecific gravity is 7, 5. The 
other is diflinguifhed by its black colour, though it fome- 
times afl'umes a reddifh tint: its lurface is more brilliant than 
that of the former, and refembles pit-coal; it is alfo lefs 
hard ; and the black powder, to which it is reduced by tri¬ 
turation, has a greeniih hue. This kind is generally dif- 
covered in compact mafies, lying between ftrata of a-mica- 
ceous fchift, which is found to be decompounded. In the 
internal parts o! this (lone, it is not uncommon to meet with 
veins oi a pecul ar yellow metallic earth. The pechblend is 


Urii 


1. Uranium fulpburatum. (a) Dark gray, mien exhibiting 
traces of Galena. (b) Black, refembiing pit-coal. 

2- Uranium Ochraceum. Bntnllone colour, lemon coitur, 

deep yellow, reddifh brown. 

3. Uranium Spathofum. ( a ) Tinged with green by ccpper. 
(£) Yellow. This is the green mica or chalcchtlie. 

URANOSCOPUS, in ichthyology, a genus of fifhes 
belonging to the order of jugulares. The head is large, 
rough, and depreffed, the upper jaw being fhirter than the 
under one; thefe are fix dentated rays'in tiie membrane 
of the gills ; and the anus is in the middle of the body. 
There are two, fpecies, one of which is found in the Medi¬ 
terranean Sea. 

Raphael d’URBINO. See Raphael. 

URCHIN, in zoology. See Echinus. 

URETERS, in anatomy. See Anatomy, n° joi. 

URETHRA, in anatomy. See Anatomy, n° 107. 

URIM wh/Thiimmim, among the ancient Hebrews, a 
certain oracular manner of confulting God, which was done 
by the high pried dreffed 111 his robes, and having on his 
peCtoral or bread-plate. 

Various have been the fentiments of commentators con¬ 
cerning the urim and thummim. Jofephus, and feveral 
others, maintain, that it meant the precious, dones fet in 
the high-pried’s bread-plate, which by extraordinary ludre 


Spencer believes that the urim and thummim were two 
little golden figures fhut up in the peCtoral as in a purfe, 
which gave refponfes with an articulate voice. In fhort, 
there are as many opinions concerning the mim and thum¬ 
mim as there are particular authors that wrote about them. 
The fafed opinion, according to Broughton, feems to be, 
that the words urim and thummim fignify fome civine virtue 
and power annexed to tlie bread-plate of the high-pried, by 
which an oraculous anfwer was obtained from God when 


part of the boundaries of Alia, and anciently known by 
the name of Riphtri Montes. See Riphjei Montes, &c. 

URANIA, in fabulous hidory, one of the nine Mufes, 
was fuppofed to prefide over afironomy. She is commonly 
reprefented in an azure robe, crowned with dars, and fup- 
porting a large globe with both hands. 

URANIUM, a fcffil found at Johangeorgendad in Sax¬ 
ony, and at Joachimdal in Bohemia, and is, by the miners, 
called Pechblend. M. Werner, a German mineralogid, be¬ 
ing convinced that it was not a blend, gave it the name of he was confulted by the high-pried ; and that this.was called 

urim and thummim, to exprefs the clearnefs and perfeCtio'n 
which thefe oracular anfwers always,car:ied with them ; for 
urim fignifies “ light,” and thummim “ perfectionthefe 
anfwers not being imperfect and ambiguous, like the heathen 
oracles, but dear and evident.. The ufe made of the urim 
and thummim was to confult God in difficult cafes relating 
to the whole date of Ifrael; and fornecimes in cafes relating 
to the king, the fanhedrim, the general of the army or 
fome other great perfonage. 

URINAL, in medicine, a vefli fit to receive and 'add 
urine, and ufed accordingly for the convenience of fick per. 
fons. It is ufually of glafs, and crooked; and fometimes 
it is filled with milk, to aUiiage the p.tin of the gravel. 

Urinal, in chemidry, is an oblong glafs veil'd, cl'fed 
for making folutions, and fo called frnn its relcmblance to 
the glaffes in which urine is fet to fettle for the infptelkn of 
the phyficians. 
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Urine URINE, a ferous and faline fluid, feparated from the 
Uri'us blood, and carried by the emulgent arteries to the kidneys, 
from whence it defcends to the bladder by the ureters, and 
is from time to time emitted thence by the canal of the 
urethra. See Anatomy, n° 107. For the analyfis of 
urine, fee Chemistry. 

URN, a kind of vafe, of a roundifti form, but biggeft in 
the middle, like the common pitchers, now feldom ufed but 
in the way Of ornament over chimney-pieces, in buffets, See. 
The great-ufe of urns among the ancients, was to preferve 
the allies of the dead after they were burnt; for which 
reafon they were called cineraria, and urnte cinerarite, and 
were placed fometimes under the tomb-ftone whereon the 
epitaph was cut; and fometimes in vaults in their own 
houfes. Urns were alfo ufed at their facrifices to put liquid 
things in. 

UROGALLUS, in ornithology. See Tetrao. 

URSA, in aftronomy, the name of two conftellations in 
the northern hemifphere. 

URSULINES, in church hiftory, an order of nuns, 
founded originally by St Angela of Brefcia, in the year 
1537 ; and fo called from St Urfula, to whom they were 
dedicated. 

URSUS, the Bear; a genus of quadrupeds belonging 
to the order of fine. There are fix fore-teeth in the upper 
jaw, alternately hollow in the infide, and fix in the under 
jaw, the two lateral ones being lobated. The dog-teeth 
are folitary and conical; the eyes are furnifhed with a nic¬ 
titating membrane ; the nofe is prominent; and there is a 
crooked bone in the penis. There are eight fpecies ; the 
principal of which are, 

1. ArElos, the black bear, has ftrong, thick, and clumfy 
limbs; very ftiort tail; large feet; body covered with very 
long and ftiaggy hair, various in its colour : the largeft are 
of a rufty brown ; the fmalleft of a deep black ; fome from 
the confines of Ruflia black, mixed with white hairs, called 
by the Germans, Jilver bear; and fome (but rarely) are 
found in Tartary of a pure white. It inhabits the north 
parts of Europe and Afia ; the Alps of Switzerland, and 
Dauphine ; Japan and Ceylon ; North America and Peru. 
The brown bears are fometimes carnivorous, and will de- 
ftroy cattle, and eat carrion ; but their general food is 
roots, fruits, and vegetables : they will rob the fields of 
peafe ; and w'hen they are ripe, pluck great quantities up, 
beat the peafe out of the hulks on fome hard place, eat 
them, and carry off the ftraw: they will alfo, during win¬ 
ter, break into the farmer’s yard, and make great liavock 
among his flock of oats; they are alfo particularly fond 
of honey. The flefli of a bear in autumn, when they are 
exceffively fat, by feeding on acorns, and other mail:, is de¬ 
licate food ; and that of the cubs ftill finer ; but the paws 
of the old bears are reckoned the moft exquifite morfel; 
the fat white, and very fweet; the oil excellent for drains 
and old pains. The latter end of autumn, after they have 
fattened themfelves to the greateft degree, the bears with¬ 
draw to their dens, where they continue for a great number 
of days in total ina&ivity and abftinence from food, having 
no other nourifhment than what they get by fucking their 
feet, where the fat lodges in great abundance ; their retreats 
are either in cliffs of rocks, in the deepeft recedes of the 
thickeft woods, or in the hollows of ancient trees, which 
they afeend and defeend with furprifing agility : as they 
lay in no winter-provifions, they are in a certain fpace of 
time forced from their retreats by hunger, and come out 
extremely lean : multitudes are killed annually in America, 
for the fake of their flefli or fkin ; which laft makes a con- 
iiderable article of commerce. 

Maritimus, the polar or white bear,, has a long, head 


and neck; fliort round ears; great teeth; the hair long, 
foft, and white, tinged in fome parts with yellow: growing 
to a vaft fize; the {kins of fome being 13 feet long. See 
Plate DX. fig. 3. 

This animal is confined to the coldefl part of the globe ; 
it has been found as far as navigators have penetrated north¬ 
wards, above lat. 80. The frigid climes only feem adapted 
to its nature; for we do not learn from any authority that 
it is met with farther fouth than Newfoundland. Its bounds 
in refpedt to longitude are alfo very limited ; being an animal 
unknown except on the fhores of Hudfon’s Bay, Greenland, 
and Spitzbergen, on one fide, and thofe of Nova Zembla 
on the other ; for fuch as have appeared in other parts have 
been brought there involuntarily on floating iflands of ice ; 
fo that the intermediate countries of Norway and Iceland 
are acquainted with them but by accident. We cannot 
trace them farther eaft than Nova Zembla ; though the 
frozen fea, that is continued from thence as far as the land 
of Tfchukfchi, that lies above Kamtfchatka, is equally fuited 
to their nature. The late hiftories of thofe countries are 
filent in refpedt to them. 

During fummer, the white bears are either refident on 
iflands of ice, or palling from one to another: they fwim 
admirably, and can continue that exercife fix or feven 
leagues, and dive with great agility. They bring two 
young at a time; the affedtion between the parents and 
them is fo ftrong, that they would die rather than defert 
one another. Their winter retreats are under the fnow, 
in which they form deep dens, fupported by pillars of the 
fame. They feed on fifli, feals, and the carcafes of whales, 
and on human bodies, which they will greedily tear up : 
they feem very fond of human blood ; and are fo fearlefs 
as to attack companies of armed men, and even to board 
fmall veffels. When on land, they live on birds and their 
eggs; and allured by the feent of feals flefli, often break into 
and plunder the houfes of the Greenlanders: their greateft; 
enemy in the brute creation is the morfe, with whom they 
have terrible conflidts, but are generally worfted, the vaft 
teeth of the former giving it a fuperiority. The flelh is 
white, and faid to tatte like mutton : the fat is melted for 
train-oil, and that of the feet ufed in medicine : but the 
liver is very unwholefome, as three of Barentz’s failors ex¬ 
perienced, who fell dangeroufly ill on eating fome of it 
boiled. One of this fpecies was brought over to England a 
few years ago ; it was very furious, almoft always in mo¬ 
tion, roared loud, and feemed very uneafy, except when 
cooled by having pailfulls of water poured on it. 

3. The lufeus, or wolverene, has a black {harp pointed 
vifage ; ftiort rounded ears, almoft hid in the hairs ; the 
fides of a yellowifh brown, which paffes in form of a band 
quite over the hind-part of the back, above the tail; the 
legs are very ftrong, thick and fliort, of a deep black: the 
whole body is covered with very long and thick hair, which 
varies in colour according to the feafom It inhabits Hud¬ 
fon’s Bay and Canada, as far as the ftraits of Michilimadki- 
nac ; is found under the name of the glutton in the north 
parts of Europe and Afia, being a native of the moft rigor¬ 
ous climates. 

It is a moft voracious animal, and flow of foot; fo is. 
obliged to take its prey by furprife. In America it is called 
the beaver-eater, watching thofe animals as they come out of 
their houfes, and fometimes breaking into their habitations, 
and devouring them. It often lurks on trees, and falls on 
the quadrupeds that pafs under ; will faften on the horfe, 
elk, or flag, and contiuue eating a hole in its body, till 
the animal falls down with the pain ; or elfe will tear out 
its eyes : no force can difengage it; yet fometimes the deer 
in their agony have been known to deftroy it, by running 

theig- 
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tTrfm. their head violently againft a tree. It devours the ifatis, 
Urtica. or white fox ; fearches for the traps laid for the fables and 
other animals ; and is often beforehand with the huntfmen, 
who fullain great Ioffes by the glutton : authors have pre¬ 
tended that it feeds fo voracioufly, that at length it is in 
danger of burfting ; and that it is obliged to eafe itfelf of 
its load, by fqueezing it out between two trees. 

In a wild flate, it is vaflly fierce ; a terror to both wolf 
and bear, which will not prey on it when they find it dead, 
perhaps on account of its being fo very fetid, fmelling like 
a pole-cat: it makes a ftrong refiftance when attacked ; 
will tear the ftock from the gun, and pull the traps it is 
caught in to pieces. Notwithflanding this, it is capable of 
being tamed, and of learning feveral tricks. It burrows, and 
has its den under ground. The fkin is fold in Siberia for 
4s. or 6s. j at Jakutfk for 12s.: and (till dearer at Kamt- 
fchatka, where the women drefs their hair with its white 
paws, which they efteem a great ornament. The fur is 
greatly efteemed in Europe : that of the north of Europe 
and Alia, whofe (kins are fometimes to be feen in the fur¬ 
rier’s fhops, is much finer, blacker, and more glofly than 
that of the wolverene, or American kind. The glutton 
has by fome authors been confounded with the hyaena. 

4. The lotor, or raccoon, has the upper part of the body co¬ 
vered with hair, afh-coloured at the root, whitifh in the mid¬ 
dle, and tipped with black; tail very bufby, annulated with 
black; toes black, and quite divided.—It inhabits the warm 
and temperate parts of America ; is found alfo in the moun¬ 
tains of Jamaica, and in the ifles of Maria, between the 
fouth point of California and Cape Corientes, in the South 
Sea : is eafily made tame, very good-natured, and fportive ; 
but as unlucky as a monkey. It is almoft always in mo¬ 
tion ; and very inquifitive, examining every thing with its 
paws. It makes ufe of them as hands; fits up to eat; is 
extremely fond of fweet things, and ftrong liquors, and will 
get excelfively drunk. It has all the cunning of a fox ; and 
is very deftruttive to poultry ; but will eat all forts of fiuits, 
green corn, &c. At low water it feeds much on oyflers, 
and will watch their opening, and with its paw fnatch out 
thefifli ; it fometimes is caught in the (hell, and kept there 
till drowned by the coming in of the tide : it is alfo fond 
of crabs. It climbs very nimbly up trees. It is hunted 
for its {kin ; the fur is next to that of the beaver for making 
hats. 

5. The meles, or common badger, is an animal of a very 
cl unify make, with fliort thick legs, long claw's on the fore 
feet, and a fetid white matter exuding from the orifice be¬ 
low the tail. It inhabits moll parts of Europe, as far north 
as Norway and Ruffia, and the ftep or defert beyond Oren- 
burgh, in the Ruffian Ali.ttic dominions, north of the Caf- 
piau Sea : inhabits ailo China, and is often found in the 
butchers fhops in Pekin, the Chinefe being fond of them ; 
but a fcarce animal in moll countries. It feldom appears 
in the day ; confines itfelf much to its hole ; is indolent and 
ileepy; generally very fat; feeds by night; eats roots, 
fruits, grais, infefts, and frogs ; but is not carnivorous; it 
runs iiowly ; when overtaken, it comes to bay, and defends 
itfelf vigoroufly ; its bite is dangerous. It burrows under 
ground; makes feveral apartments, but forms only one en¬ 
trance from the furrace. It is hunted during night for the 
Ikin, which ferves for piftol furniture ; the hairs for making 
brufhes to foften the (hades in painting. Its fiefh makes, 
pood bacon. 

O 

URTICA, in botany: A genus of plants of the clafs of 
tuonnda, and order of telrandna ; and in the natural f) ftem 
claiied under the 53d order, Scabrida. The fmall flower 
has a calyx of four leaves ; no corolla; a netftarium minute, 
centi iff, urn ialhicaed. The female a bivalve calyx ; anda 


fingle, oval, gloffy feed. There are 28 fpecies; three of 
which are Britifh plants. Ufher, 

1. The pilulifera, Roman nettle, has a ftalk branched, w-v-d 
two or three feet high. Leaves oppofite, oval, ferrated, 
flinging. Fruit globofe. 

2. The wens, lefs flinging nettle, has a ftem a foot high. 

Leaves roundifh, deeply ferrated, oppofite, burning. The 
flings are very curious microfcopic objefts : they confift of 
an exceedingly fine pointed, tapering, hollow fubftance, with 
a perforation at the point, and a bag at the bafe. When 
the fpring is prefled upon, it readily perforates the fkin, and 
at the fame time forces up fome of the acrimonious liquor 
contained in the bag into the wound. 

3. The dieica, common nettle, has a fquare firm ftem, 
three or four feet high. Leaves heart-fhaped, long-pointed, 
ferrated, befet with flings. Flowers in long catkins. The 
aculei, or flings of the nettle, have a fmall bladder at their 
bafe full of a burning corrofive liquor : when touched, they 
excite a blifler, attended with a violent itching pain, though 
the fling does not appear to be tubular, or perforated at the 
top, nor any vifible liquor to be infufed into the pundture 
made by it in the fiefh. It feems certain, however, that 
fome of this liquor is infinuated into the wound, though in- 
vifibly, fince the flings of the dried plant excite no pain. 

Nettle-tops in the fpring are often boiled and eaten by the 
common people inflead of cabbage-greens. 

In Arran, and other iflands, a rennet is made of a ftrong 
decodlion of nettles : a quart of fait is put to three pints of 
the decodtion, and bottled up for ufe. A common fpoon- 
ful of this liquor will coagulate a large bowl of milk verv 
readily and agreeably. The ftalks of nettles are fo like irt 
quality to hemp, that in fome parts of Europe and Siberia 
they have been manufadtured into cloth, and paper has been 
made of them. Tiie whole plant, particularly the root, is 
efteemed to be diuretic, and has been recommended in the 
jaundice and nephritic complaints It is alfo reckoned a- 
ilringent; and of fervice in all kinds of haemorrhagies, but 
is at prefent but little in pradlice. The roots bo'iled will 
dye yarn of a yellow colour. The larva;, or caterpillars of 
many fpecies of butterflies, feed on the green plant; and 
fheep and oxen will readily e it the dried. 

Urtica Marina. See Animal FIotui r. 

USANCE, in commerce, is a determined time fixed for 
the payment of bills of exchange, reckoned either from the 
day of the bills being accepted, or from the day of their 
date; and thus called becaufe regulated by the ufage and 
cuftom of the places whereon they are drawn. 

USE, in law, the profit or benefit of lands and tenements 
ora trufl and confidence repofed in a perfon fi r the hold¬ 
ing o: lands, fee. that he to whofe ufe the trull is made final 
receive the profits. 

USHANT, an ifland of France, 15 miles weft of the 
coalt of Britanny, at the entrance of the Britifh Channel. 

USHER (James), archbifhop of Armagh, one of the 
moft illuflrious prelates in the 17th century, as well with re- 
fpeCi to his piety and other virtues, as his uncommon erudi¬ 
tion, was born in Dublin in 1580, and i: is faid that two- 
of his aunts taught him to read, though they were both born 
blind. Dublin college being finifhed in 1593, he was one 
of the three firfl ftudents admitted into it. He made fa 
fwift a progrefs in Lis fludies, that at 18 years of age he 
was able to difpute with Henry Fitz-Simon, a famous Je- 
fuit, who challenged all the Proteftant clergy ; and defend¬ 
ed his caufe fo well in the caftle of Dublin, that he made 
him repenthis challenge. He was ordained pried in 1601 
and Lon after was appointed to preach conftamly before the 
court at Cht ill-church in Dublin, on Sundays in the after¬ 
noon. In 1603, he was feat over to England with Dr Luke 

CLalloner, 
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u ^* r < Challoner, in ord er to purchafe books for the library of Dub- 
Jin. In 1607, l' e took the degree of bachelor of divinity; 
foon atcer, he was made chancellor of St Patrick’s cathe¬ 
dral, and the fame year was chofen profeffor of divinity, 
when he made choice of Bellarmins’s controverfies for the 
fubject of his leftur,-?. Some years afcer, he made it acon- 
flant cuftom to come over to England once in three years, 
fpenJing one month of the fummer at Oxford, another at 
Cambridge, and the reft of the time at London, In 1612, 
he took the degree of do&or of divinity ; at the latter end 
of the year 1620, he was promoted to the biftiopric of 
-Meath, and in 1625 was made archbifhop of Armagh. In 
the adminiftration of his archbifhopric he adled in a very ex¬ 
emplary manne-, and endeavoured to reform the clergy and 
-officers in the eccleiiaftical courts. In 1640, he came over 
to England with his family, with an intention foon to re¬ 
turn to Ireland ; but was prevented by the rebellion which 
broke out there in 1641 ; and in that rebellion he was plun¬ 
dered of every thing, except his library, which was in £ng- 
• land, and fome furniture in his houfe at Drogheda. His 
majefty, therefore, conferred on him the biftiopric of Car- 
1 ifie, to be held in commendam ; the revenues of which were 
greatly leflened by the Scots and Irifh armies quartering up¬ 
on it; but when all the lands belonging to the biftioprics in 
England were feized by the parliament, they voted him a 
penfion of 400!. per annihn, though he never received it 
above once or twice. Pie afterwards removed to Oxford ; 
and, in 1643, was nominated one of the aflembly of divines 
at Weftminfter, but refufed to fit amongft them ; which, to¬ 
gether with fome of his fermons at Oxford giving offence 
to the parliament, they ordered his ftudy of books, of confi- 
derable value, to be feized ; but by the care of Dr Featly, 
one of the aflembly, they were fecured for the primate’s ufe. 
The king’s affairs declined ; and Oxford being threatened 
with a fiege, he left that city, and, retired to Cardiff in 
Wales, to the houfe of Sir Timothy Tyrrel, who had mar¬ 
ried his only daughter, and was then governor and general 
of the ordnance. He was afterwards invited to London by 
the countefs of Peterborough. In 1647, he was chofen 
preacher in Lincoln’s-Inn ; and during the treaty in the Ifle 
of Wight, he was fent for by the king, who confulted him 
about the government of the church. The death of his 
majefty ftruckhim with great horror. The countefs of Po- 
' terborough’s houfe, where the primate then lived, being juft 
over againft Charing Crofs, feveral of her gentlemen and 
fei vants went up to the leads of the houfe, whence they could 
plainly fee what was aifting before Whitehall. As foon as 
his majefty came upon the fcaffold, fome of the houfehold 
told the primate of it; and afked him, whether he would fee 
the king once more before he was put to death. He was 
at fir ft unwilling, but at laft went up : where, as the cere¬ 
monial advanced, the primate grew more and more affefted ; 
and, when the executioners in vizards began to put up the 
king’s hair, he fwooned away. He died of a pleurify in 
1655 ; and was folemnly buried at Weftminfter, in St Eraf- 
mus’s chapel. He publiflied 1. Britannic arum Ecclefiarum 
Anliquilaiss. 2. Poly car pi et Ignat ii Epiftola, Grace Latins, 
See. 3. Annals of the Old and New Teftament, in Latin. 
4. De Grace Septuaginta interpretum Verfwne Syntagma; and 
many other books which are efteemed. A confiderable 
number cf his works ftill remain in manufeript. 

Usher, an officer < r fervant who has the care and direc¬ 
tion of the door of a court, hall, chamber, or the like. 

Usher of the Black Rod, the eldeft of the gentlemen 
ufilers, dafly waiters at court, whofe duty is to bear the 
rod before the king at the feaft of St George, and other fo- 
lemnities, 

USE, a river of Wales, which rifes.on the weft of 


BrecknockQiire, and runs fouth-eaft through that county U%e- 
and Monmouth (hire, failing into the mouth of the Severn. ba “S h - 

USQUEBAUGH, a ftrong compound liquor, chiefly Utr e cht 
taken by way of dram. w-v-** 

There are feveral different methods of making this,liquor; 
but the following is efteemed one of the beft : To two gal¬ 
lons of brandy, or other fpirits, put a pound of Spanifh li¬ 
quorice, half a pound of mifins of the fun, four ounces of 
currants, and three of fliced dates ; the tops of baum, mint, 
favory, thyme, and the tops of the flowers of rofemary, of 
each two ounces; cinnamon and mace, well brnifed, nut¬ 
megs, anifeeds, and corjander feeds, bruifed likewife, of each 
four ounces; of citron or lemon, and orange peel, feraped, 
of each an ounce : let all thefe infufe 48 hours in a warm 
place, often fhaking them together : then let them ftand in 
a cool place for a week : after which the clear liquor is to 
be decanted off, and to it is to be put an equal quantity 
of neat white port, and a gallon of canary ; after which it 
is to be fweetened with a fufficient quantity of double-refin¬ 
ed fugar. 

USTION, in pharmacy, the preparing pf certain fub- 
ftances by burning them. 

USUFRUIT, in the civil law, the ufe or enjoyment 
of any lands or tenements; or the right of receiving,-the 
fruits and profits of an inheritance, or other thing, without 
a power of alienating or changing the property thereof. 

USURER, a perfon charged with a habit or adt of u- 
fury, 

USURIOUS contract, is any bargain or contradi 
whereby a man is obliged to pay more intereft for money 
than the ftatute allows. 

USURPATION, in law, is an injurious u.fing or enjoy¬ 
ment of a thing for continuance of time, that belongs of 
right to another. 

USURY, an unlawful contrail upon the loan of money, 
to receive the fame again with exorbitant increafe. Under 
the article Interest, it U'as obferved, that by ftatute 37 
Hen. VIII. c. 9. the rate of intereft was. fixed at iol .per 
cent, per Annum : which the ftatute 13 Eliz. c. 8. confirms, 
and ordains, that all brokers fhall be guilty of a pramunire 
that tranfadl any contrails for more, and the lecurities them- 
felves ffiall be void.. The ftatute 21 Jac. I. c. 17. reduced 
intereft to 8 1 . per cent. ; and it having. been lowered in 
1650, during the ufurpation, to 6 per cent, the fame reduc¬ 
tion was re-enadted after the Reftoration by ftatute 1 z Car. 

II. c. 13. and, laftly, the ftatute 12 Annae, ft. 2. c. 16. has 
reduced it to 5 per cent. Wherefore not only all contrails 
for taking more are in theml'elves totally void, but alfo the 
lender fhall forfeit trebh the money borrowed. Alfo if 
any ferivener or broker takes more than 5 s. per cent, pro¬ 
curation-money, or more than I2d. for making a bond, he 
fhall forfeit 20 1 . with cofts, and {Hall fuffer imprifonment 
for half a year. 

UTERUS, in anatomy. See there, n? 108. 

UTICA (anc. geog.), a town of Africa Propria, on the 
Mediterranean : a Tyrian colony, and older than Carthage, 

(Sil. Italicus) ; its name, according to Bochart, denoting 
old : reckoned fecond to it; but after the deftruilion of 
Carthage, became the capital and centre of all the Roman 
tranfadlions in Africa, according to Strabo ; who adds, that 
it flood on the fame bay with Carthage, at one of the pro¬ 
montories called Apoilonium, bounding the bay on the weft 
fide, the other to the eaft called Hermeia, being at Carthage. 

It became famous by the death of Cato, who thence was 
called Uticenfu. 

UTRECPIT, one of the feven United Provinces, or 
States of Holland, wholly furrounded by Holland and Guel- 
derland, excepting a {mail part of it that borders on the 
• * Zuydsr- 
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Utrecht. Zuyder-Zee. Its greated length is about 32 miles, and 
II breadth about 22. It enjoys a good air ; ana in ru i.' plan* 
Vultur^ es t jj e p 0 jj j s f ru p L f u ] ( but in fome iandy, or what is cai.eii 
turf-ground, and in others over-run with vm.'.ii. it is '.wa¬ 
tered by the Leek, Rhine, Vecht, and other t.o„il rivers, be- 
ftdes leveral canals; of which that extending from the vil¬ 
lage of Vreefwyk to Utrecht is one oi the chief. 

Utrecht, or, Latin, Uitrajeflum, Trnjetlum wins or in- 
ferius, or, 'TrajeSum Rheni, capital of a province of the 
fame name, fo called from its ancient ferry 01 paffage here 
over the Rhine; the word being compounded of trecht, which 
in Dutch fignifies “ a lerry,” and oud or oh, i. e. “ old.” 
It is a fair, large, and pc pulous city, fituated 19 miles 
from Amfhrclam, 25 from Rotterdam, and 27 from Ley¬ 
den, Here is a llately town-houle, with a commandery 
of the Teutonic order, and a celebrated univerfity, which 
■was founded in 1630, fince which it hath flourilhed greatly, 
though it has not all the privileges of mod other univer- 
fities; being wholly l’ubjedt to the magidrates of the city. 
The mall without the town, having five rows of lofty limes 
on each fide, is very pleafant, and the phyfic-garden be¬ 
longing to the univerfity is extremely curious. There are 
five churches here that have chapters; but the members of 
thefe purchafe the places, of which fome colt 6000 or 7000 
guilders. The dreams which run through feveral of the 
ilreets, contribute much to the beauty and cleaniinefs of the 
town ; and the canal that is cut from the Leek, and paffes 
through it to Amlterdam, will carry fhips of any burden. 
Pope Adrian VI. was a native of this city. Here in 1579* 
the memorable union was formed between the feven pro¬ 
vinces ; and, in 1713, the celebrated peace concluded be¬ 
tween France on the one part, and the allies on the other. 
The Papifts have a nominal archbifhop of this city; and 
there is a filk manufactory carried on in it, which employs a 
number of hands. The inhabitants are fuppofed to amount 
to 30,000. E. Long. 5. 8. N. Lat. 52. 7. 

UTRICULARIA, in botany : A genus of plants of the 
clafs of diandria, and order of monogynia ; and in the natu¬ 
ral fyftem arranged under the 24th order, Corydales. The 
calyx is 1 ingent, with a nedtarium refembling a fpur ; the 
corolla diphyllous and equal ; the capfule unilocular. There 
are nine fpecies; two of which are natives of Britain. They 
have been applied to no particular ufc. 

UVA Ursi. See Arbutus. 

VULCAN, in Pagan worlhip, the god of fubterranecus 
fire and metals, was the fon of Jupiter and Juno ; and was 
faid to be fo remarkably deformed, that his father threw him 
down from heaven to the iile of Lemnos, in which fall he 
broke his leg, and there he fet up his forge, and taught men 
how to foften and poliffi brafs and iron. Thence he remov¬ 
ed to the Liparian ifies near Sicily, where, by the affift- 
: anceof the Cyclops, he made Jupiter’s' thunderbolts, and 
armour for the other gods. Notwithftanding the deformity 
of his perfon, he had a pallion for Minerva, and by Jupi¬ 
ter’s confent made his addrelfes to her, but without fuccefs. 
He was, however, more fortunate in his fuit to Venus; 
who, after her marriage, chofe Mars for her gallant; when 
Vulcan expofed them to the ridicule of the other gods, by 
* taking them in a net. 

VULGATE, a very ancient Latin tranflation of the 
Bible, and the only one acknowledged by the Church c f 
Rome to be authentic. See Bible. 

VULNERARY, in medicine, an epithet formerly giv¬ 
en to remedies fuppofed to poffefs virtues for the cure of 
wounds and ulcers. 

VULTUR, a genus of birds belonging to the order of 
dedfitres. The beak is draught and crooked at the point; 


Pe rl has no feathers; on the forepart being only naked Vu.Vr. 
thin ; and the tongue is generally bifid. Them are 21 fpe- 

CICS. , 

1. Grv}hus , the condor, which is not only tiie ;ar of 
this genus, bat perhaps of all others, which are able to Hy. 

The accounts of authors in regard to its extent of wing ase 
various, via. from 9 to 18 feet from the t p of one wing to 
that of the other. One gives it [Length enough to carry 
ofF fheep and boys of ten years old ; while another ventures 
to affirm, that it can lift an elephant from the ground high 
enough to kill it by the fall ! M. de Salerne fays, that one 
of this kind was [hot in France in the year 1719, which 
weighed 18 lib. and whofe extent of wing was 18 feet. 

But°to come nearer the truth, perhaps it is better to abide 
by deferiptions which bear a moderate proportion. In 
Hawkefworth’s Voyages, mention is made of one of thefe 
birds fhot at Port Deiire, off Penguin Iflands, of w hich he 
gives the following defeription: “ The head of this bird re- 
fembled that of an eagle,, except that it had a large comb 
upon it. Round the neck it bad a white ruff, exadlly re¬ 
fembling a lady’s tippet; the feathers on the back were as 
black as jet, and as bright as the fined poliih could render 
that mineral; the legs were remarkably llrong and large, 
and the talons like thofe of an eagle, except that they were 
not fo fharp ; and the wings-when they were extended, niea- 
fured from point to point, no lefs than 12 feet.” This laft 
account feems by. no means to exceed the natural fize, 
fince we have an account in the Philofophical Tranfiftions 
of one of the quill-feathers of this bird, brought from Chili, 
which meafured 12 feet 4 inches ; the diameter of the quill 
half an inch ; and the extent of -wing 16 feet. This bird 
was met in latitude 33 fouth, not far from the ifland Mocha, 
in the South Sea, in the year 1691.. The feamen lhot 
it on a cliff by thefea-fide ; and taking it fora kind of tur¬ 
key, made a meal of it. In this account we are told that 
the colour w»as black and white, like a magpie, and the creft 
or comb fharp like a razor. 

It feems now certain, that the account given by.the edit¬ 
or of Cook’s Voyage is very nearly, if not precifely the 
truth, as two birds of this kind are now in the mufeum of 
Mr Parkinfon, and are probably male and female. The hrlc 
of thefe has an extent of wing fomewhat under 11 feet. 

The bill is ftrong, moderately hooked, and blunt at the tip, 
which is white, the red cf it being of a dufky colour. On 
the top of the head runs a kind of carunculated fubftance, 

Handing up like the comb of a cock. The head and neck 
are [lightly covered with brown down, in fome parts nearly 
bare, and here and there a carunculated part; as in the neck 
of a turkey. The lower part of the neck is furrounded 
wuth a ruff of a pure white and hairy kind of feather?. 

The upper parts of the body, wing, and garl, are black, ex¬ 
cept that the middle wing coverts have whitifh ends, and 
the greater coverts half black half white. The nine or ten 
firft quills are black, the red white with the lips only- 
black : and when the wings are clofed, producing the ap¬ 
pearance of the bird having the back white ; giving ocenhoti 
to Molruc in his Hidory of Chili to fay, that the back was 
white. The under parts of the body are rather iliglrly co- - 
vered with feathers ; but thefe of the thighs are pi<_Uy long.. 

The legs are flout and brown ; claws b! ick nr.d blunt. 

The fecond bird in Mr Parkinfon’s colledhn, chiefly dif¬ 
fers from the fird, in having not the lead -appearance of .1 
comborcred, but fmooth for the mod part, except where 
the head and neck are covered with down. The inti on the 
lower part of the r.eck is not fo tail and conspicuous ; but 
as to the colour of tb: plumage, the difference is not woith 
noticing. It is not impoffiblc but this LfL may prove to be 


su 




Vultur. 
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a young male, for Molruc expreLIy fays, that the female is fiighteft degree of cold obliged them to creep for (belter. In 
fmaller than the male, of a brown colour, and has no ruff the Weft Indies, they rooft together of nights, in vaft num- 
about the neck, only a l'mall tuft at the back part. bers, like rooks in Great Britain. They are reckoned 

Thefe birds are faid to make the neft among the inaccefi- a moft ufeful animal in the places where they relort ; which 
fible rocks, and to lay two white eggs, larger than thofe of fecures their fafety, added to a penalty for killing one, which 
a turkey ; are very deftrudive to iheep, and will in troops is in force in Jamaica, and other iflands of the Weft Indies. 


often attempt calves ; in which cafe, fome of them firft pick 
out the eyes, whilft others attack the poor animal on all 
fides, and foon tear him to pieces. This gives rife to the 
following ftratagem, ufed by the peafants of Chili: One of 
them wraps himfelf up in the hide of a frefh killed ftieep or 
ox, and lies Hill on the ground; the condor fuppofing it to 
be lawful prey, flies down to fecure it, when the perfon 
concealed, lays hold of the legs of the bird, his hands be¬ 
ing well covered with gloves ; and immediately his com¬ 
rades, who are concealed at a diftance, run in, and affift to 
fecure the depredator, by falling on him with fticks till they 
have killed him. See Plate DX. fig. 4. 

2. The Percnopterus, or Egyptian vultur. The appearance 
of this bird is as horiid as can well be imagined, viz. the 
face is naked and wrinkled ; the eyes are large and black ; 
the beak black and hooked ; the talons large, and extending 
ready for prey ; and the whole body polluted with filth : 
thefe are qualities enough to make the beholder ftiudder with 
■horror. Notwithftanding this, the inhabitants of Egypt 
cannot be enough thankful to Providence for this bird. All 
the places round Cairo are filled with the dead bodies of affes 
and camels ; and thoufands of thefe birds fly about, and de¬ 
vour the carcafes before they putrify and fill the air with 
noxious exhalations. The inhabitants of Egypt, and after 
them Maillet in his defcription of Egypt, fay, that they year¬ 
ly follow the caravan to Mecca, and devour the filth of the 
flaughtered beafts, and the carcafes of the camels which die on 
the journey. They do not fly high, nor are they afraid of men. 
if one is killed, all the reft furround him in the fame manner 
as do the royfton crows; they do notquit the places they fre¬ 
quent, though frightened by the explofion of a gun, but im¬ 
mediately return thither. Maillet imagines this bird to be 
the ibis of the ancients: but it is fcarcely to be imagined, 
that a wife nation fhould pay fuch honours to an unclean, 
impure, and rapacious bird, which was not perhaps fo com¬ 
mon before the Egyptians filled the ftreets with carcafes. If 
the ibis is to be found,it mull certainly be looked for in the or- 
do of grallje of Linnteus; and we imagine it to be the white 
ftork C Ardea cicona), which is fo common in Egypt. The 
Arabians call it rochteme; the French living in Egypt, give 
it the name of chapon tie Pkaraon, or dt Mahometh. 

3. The aura, or carrion vultur, according to Mr Latham, 
is about the fize of a turkey, though it varies in fize in dif¬ 
ferent parts. The bill is white ; the end black ; irides bluifh 
faffron colour. The head, and part of the neck, are bare 
of feathers: and of a red, or rather rufous colour. The 
fides of the head warted, not unlike that of a turkey. 
The whole plumage is brown black, with a purple and green 
glofs in different refledions ; but in fome birds,- efpecially 
young ones, greatly verging to dirty brown. The feathers 
of the quills and tail are blacker than the reft of the body. 
The legs are flelh-colour ; the claws black. 

This bird is very common in the Weft Indie;, and both 
in North and South America. It feeds on dead carcafes, 
fnakes, &c. like moft of this genus; which makes the fmell 
of it very offenfive. In general, it is very tame in its wild 
ftate, but particularly fo when trained up from being young. 
This our author experienced in- two birds fent home from 
Jamaica. They were fuffered to run wild about the gar¬ 
den, and were alert and brifk during the fummer months; 
but impatient of the leaft cold ; for a rainy day, with the 


4. The fagittarius, or fecretary, is a moft Angular fpecies, 
being particularly remarkable for the great length of its 
legs ; which at firft light would induce one to think it be¬ 
longed to waders : but the charaders of the vultur are fo 
ftrongly marked throughout, as to leave no doubt to which 
clafs it belongs. 

The bird, when {landing ered, is full three feet from the 
top of the head to the ground. The bill is black, fharp, 
and crooked, like that of an eagle : the head, neck, breaft, 
and upper parts of the body, are of a bluifti afh colour: the 
legs are very long, ftouter than thofe of a heron, and of 
a brown colour ; claws fhortifh, but crooked, not very {harp, 
and of a black colour ; from the hind-head fprings a number 
of long feathers, which hang loofe behind like a pendent 
creft ; thefe feathers arife by pairs, and are longer as they 
are lower down on the neck ; this creft the bird can ered or 
deprefs at pleafure : it is of a dark colour, almoft black ; 
the webs are equal on both fides, and rather curled ; and 
the feathers, when ereded, fomewhat incline towards the 
neck: the two middle feathers of the tail twice as long as 
any of the reft. 

This Angular fpecies inhabits the internal parts of Africa, 
and is frequently feen at the Cape of Good Hope. It is al» 
fo met with in the Philippine iflands. 

The defcription was taken by Mr Latham from three 
that were alike, which he faw in England alive fome years 
fince ; two of which are now in the Leverian mufeum. From 
confinement they had loft their two long tail feathers; but 
this want was fupplied by fome accurate drawings by 
Sir Jofeph Banks, taken from the life at the Cape. 

As to the manners of this bird, it is on all hands allowed 
that it principally feeds on rats, lizards, fnakes, and the 
like ; and that it will become familiar : whence Sonnerat is 
of opinion, that it might be made ufeful in fome of our co¬ 
lonies, if encouraged, towards the deftrudion of thefe pefts. 
They call it at the Cape of Good Hope Jlangeater, i. e. 
fnake-eater. A great peculiarity belongs to it, perhaps ob- 
ferved in no other; which is, the faculty of ftriking forwards 
with its legs, never backwards. Dr Solander has feen one 
of thefe birds take up a fnake, fmall tortoife, or fuch like, 
in its claws ; when dafhing it from thence againft the ground 
with great violence, if the vidim was not killed at firft, it 
repeated the operation till that end was anfwered ; after 
which it ate it up quietly. Dr J. R. Forfter mentioned a 
further circumftance, which he fays was fuppofed to be pe¬ 
culiar to this bird; that (hould it by any accident break tho 
leg, the bone would never unite again. 

VULVA, in anatomy. See there, n° 132. 

UVULA, in anatomy. See there, n° 102. 

UZ, or Utz, the country and place of refidence of Job. 
In the genealogy of the patriarchs there are three perfon* 
called. Uz, either of which might give this diftrid its name. 
The firft was the grandfon of Sem, by his fon Aram (Gen. 
xxii. 23.), who, according to Jofephus', occupied theTracho- 
nitis, and Damafcus, to the north of Paleftirie : but Job was 
among the firns of the Eaft. Another Uz was the fon of 
Nahor, Abraham’s brother (Gen. x. 21.), who appears to 
have removed, after paffing the Euphrates, from Haran of 
Mefopotamia to Arabia Deferta. The third Uz was a Ho- 
rite, from mount Seir (Gen. xxxvi. 28.), and thus not of E- 
ber’s pofterity. Now the queftion is, from which of thefe 
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V*. Tob’s country,, Uz took its name ? Not from the firft, as bable reafons. The plunderers or Job are called Chaldean, 1u 

~-*~**s is already fhown ; nor from the fecond, becaufe his country and Sabeans, next neighbours to him. I bele Sabeans came 

is always called Seir, or Edom, never U% ; and then called a not from Arabia Felix, but from a nearer babe in Arabia 

fouth or an eajl y country, in Scripture. It therefore re- Deferta (Ptolemy); and his friends, except Elipnaz the 

mains, that we look for the country and place of refidence Themanite were of Arabia D'eferta. 
ef Job in Arabia Deferta j for which there were very pro- UZBECK Tartary. Seel artary. 
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Waggon. 


W or w, is the 21 ft letter of our alphabet ; and is com- 
5 pofed, as its name implies, of two v’s. It was not 
in ufe among the Hebrews, Greeks, or Romans ; but chief¬ 
ly peculiar to the northern nations, the Teutones, Saxons, 
Britons, &c. But ftill it isnotufedby tbe French, Itali¬ 
ans, Spaniards, or Portuguefe, except in proper names, and 
other terms borrowed from languages in which it is ori¬ 
ginally ufed, and even then it is founded like the Angle v. 
This letter is of an ambiguous nature ; being a confonant at 
the beginning of words, and a vowel at the end. It may 
ltand before all the vowels except u ; as water, wedge, win¬ 
ter, wonder : it may alfo follow the vowels a, e, 0, and unites 
with them into a kind of double vowel, or diphthong ; as 
in Jaw, few, cow, &c. It alfo goes before r, and follows f 
and th ; as in wrath, /war, thwart: it goes before h alfo, 
though in reality it is founded after it; as in when, 
what, &c. In fome words it is obfcure, as in Jhadow, wi¬ 
dow, &e. 

WAAG, a river of Hungary, which rifes in the Carpa¬ 
thian mountains, and falls into the Danube oppofite to the 1 
ifland of Schut. 

WAAL, a river of the United Netherlands, being one 
of the branches of the Rhine, which runs from eaft to weft, 
thro’ Guelderland, palling by Nimeguen, Tiel, Bommel and 
Gorcum : and, uniting with the Maes, falls into the German 
Sea below the Briel. 

WACHENDORFIA, in botany: A genus of plants 
of the clafs of triandria, and order of monogynia ; and arran¬ 
ged in Linnaeus’s Natural Method of Claffification under 
the 6th order, lnfalee. The corolla is hexapet-alous, unequal, 
and fituated below the germen; the capfule trilocular and 
fuperior. There are four fpecies ; none of which are natives 
of Britain. 

WADD, or Wadding, is a ftopple of paper, hay, ftraw, 
or the like, forced into a gun upon the powder, to keep it 
clofe in the chamber; or to put up clofe to the (hot, to keep 
it from rolling out. 

WADSET, in Scots law. See Law, n° clxix. 1. 
WAFERS, or Sealing Wafers, are made thus: Take 
very fine flour, mix it with glair of eggs, ifinglafs, and a 
little yeaft ; mingle the materials; beat them well together; 
fpread the batter, being made thin with gum-water, on even 
tin plates, and dry them in a ftove ; then cut them out for 
ufe. 

You may make them of what colour jou pleafe, by tin¬ 
ring the pafle with brafil cr vermilion lur red ; indigo or 
veiditer, See. for blue ; faffren, turmerics, or gamboge, &c. 
for yellow. 

WAGER of Law. See (Wager of) Law. 

Wagf.r of Battel. See (Wager of) Battel. 

WAGGON, a wheel carriage, of which there are vari¬ 
ous lot ms, accommodated to .the different ufes they are in¬ 
tended fo:. The common waggon confifts of the ftafts cv 
Vot.. XVIII. Part IT. 


rods, being the two pieces which the hind horfe bears up ; Wagtail 
the welds; the flotes, or crofs pieces, which hold the ihafts 8^ 
together; the bolder, being that part on which the fore- — 

wheels and the axle-tree turn in wheeling the waggon acrofs 
the road; the cheft or body of the waggon having the 
ftaves or rails fixed thereon ; the bales, or hoops which com- 
pofe the top; the tilt, the place covered with cloth, at the 
end of the waggon. See Mechanics, SeCt. iv. 

WAGTAIL, in ornithology. See Motacilla. 

WAIFS, bona waviata, are goods ftolen, and waived 
or thrown away by the thief in his flight, for fear of being 
apprehended. Thefe are given to the king by the law, as 
a punifliment upon the owner for not himfelf purfuing the 
felon, and taking away his goods from him. And therefore 
if the party robbed do his diligence immediately to follow 
and apprehend the thief (which is called making frefh fait), 
or do convift him afterwards, or procure evidence to con¬ 
vict him, he fhall have his goods again. Waived goods do 
alfo not belong to the king till feized by fomebody for his 
ufe ; for if the party robbed can feize them firfi, though at 
the diftance of 20 years, the king fhall never have them. If 
the goods are hid by the thief, or left any where by him, 
fo that he had them not about him when he fled, and there¬ 
fore did not throw them away in his flight; thefe alfo are 
not Iona waviata, but the owner may have them again when 
he pleafes. The goods of a foreign merchant, though fto¬ 
len and thrown away in flight, ihall never be waifs : the rea- 
fon whereof may be, not only for the encouragement of 
trade, but alfo becaufe there is no wilful default in the 
foreign merchant’s not purfuing the thief, he being gene¬ 
rally a ftranger to our laws, our ufages, and our lan¬ 
guage. 

WAIGATS straits, fituated between Nova Zembla 
and Rulfia, through which the Dutch failed to the north, as 
high as 75 0 , in order to difeover a north-eaft paffage to 
China and the Eaft Indies. 

WAINSCOT, in building, the timber-work that ferves 
to line the walls of a room, being ufually made in pannels, 
and painted, to ferve inftead of hangings. 

WAIVE, in law, a woman that is put out of the pro¬ 
tection of the law. She is called waive, as being forfaken 
of the law ; and not outlaw as a man is ; by reafon women 
cannot be of the decenna, and are not fworn in leets to the 
king, nor to the law, as men are ; who are therefore within 
the law ; whereas women are not, and fo cannot be outlaw¬ 
ed, fince they never were within it. 

WAKE, the print or track impreffed by the courfe of 
a fhip on the furface of the water. It is formed by the re¬ 
union of the body of water which was feparated by the Ihip’s 
bottom whilft moving through it; and may be feen to a con- 
fiderable diftance behind the ftern, as fmoother than tbe reft; 
of the fea. Hence it is ufually obferved by the compafs, to 
difeover the angle of lee-way. 
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■Wake. A {hip is laid to be in the wake of another when fhe fol- 
lows her on the fame track, or a line fuppofed to be formed 
on the continuation of her keel. 

Two diftant objedts obferved at fea are called in the wake 
of each other, when the view of the fartheft is intercepted 
by the neareft ; fo that the obferver’s eye and the two ob¬ 
jedts are all placed upon the fame right line. 

Wake is the eve-feaft of the dedication of churches, which 
is kept with feafting and rural diverfions. 

The learned Mr Whitaker, in his Hiftory of Manchefter, 
hath given a particular account of the origin of wakes and 
fairs. He obferves, that every church at its confecration 
received the name of fome particular faint: this cuftom was ■ 
pradtifed among the Roman Britons, and continued among 
the Saxons; and in the council of Cealchythe, in 816, the 
name of the denominating faint was exprefsly required to 
be infcribed on the altars, and alfo on the walls of the 
church, or a tablet within it. The feaft of this faint be¬ 
came of courfe the feftival of the church. Thus Chriftian 
feftivals were fubftituted in the room of the idolatrous anni- 
verfaries of heathenifm : accordingly, at the firft introduc¬ 
tion of Chriftianity among the Jutes of Kent, pope Grego¬ 
ry the Great advifed what had been previoufly done among 
the Britons, viz. Chriftian feftivals to be inftituted in the 
room of the idolatrous, and the fuffering day of the martyr 
whofe relics were repofited in the church, or the day on 
which the building was actually dedicated, to- be the efta- 
blifhed feaft of the parifh. Both were appointed and ob- 
l'erved; and they were clearly diftinguifhed at firft among 
the Saxons, as appears from the laws of the Confeffor, where 
the dies dedicationis, or dedhatio, is repeatedly difcriminated 
from the propria fejltvitas JanEti , or celelratio fanSi. They 
remained equally diftindh to the Reformation 5 the dedica¬ 
tion-day in 1536 being ordered for the future to be kept 
on the firft Sunday in Odtober, and the feftival of the pa¬ 
tron faint to be celebrated no longer. The latter was, by 
way of pre-eminence, denominated the church’s holiday, or 
its peculiar feftival; and while this remains in many parHhes 
at prefent, the other is fo utterly annihilated in all, that bi- 
fhop Kennet (fays Mr Whitaker.) knew nothing of its 
diftindt exiftence, and has attributed to the day of dedica¬ 
tion what is true only concerning the faint’s day. Thus 
inftituted at firft, ti e day of the tutelar faint was obferved, 
rr.oft probably by the Britons, and certainly by the Saxons, 
with great devotion. And the evening before every faint’s 
day, in the Saxon Jewiih method of reckoning the hours, 
being an adlual hour of the day, and therefore like that 
appropriated to the duties of public religion, as they rec¬ 
koned Sunday from the firft to commence at the fun-fet of 
Saturday; the evening preceding the church’s holiday would 
be obferved with all the devotion of the feftival. The peo¬ 
ple a&ually repaired to the church, and joined in the fervices 
of it; and they thus fpent the evening of their greater fe- 
ftivities in the monafteries of the North, as early as the con- 
clufion of the feventh century. 

Thefe fervices were naturally denominated from their late 
hours wtcccan or wakes, and vigils or eves. That of the 
anniverfary at Rippon, as early as the commencement of 
the eighth century, is exprefsly denominated the vigil. But 
that of the church’s holiday was named cyric wmcan, or 
< church-wake, the church vigil, or church eve. And it was 
this commencement of both with a wake, which has now 
caufed the days to be generally preceded with vigils, and 
the church-holiday particularly to be denominated the 
church-wake. So religioufly was the eve and feftival of the 
patron faint obferved for many ages by the Saxons, even as 
late as the reign of Edgar, the former being fpent in the 


church, and employed in prayer. And the wakes, and all Wake 

the other holidays in the year, were put upon the fame foot- . | 
rng with the oftaves of Chriftmas, Eafter, and of Pentecoft. 

When Gregory recommended the feftival of the patron faint, 
he advifed the people to eredt booths of branches about the 
church on the day of the feftival, and to feaft and be merry 
in them with innocence. Accordingly, in every parifh, on 
the returning anniverfary of the faint, little pavilions were 
conftrudted of boughs, and the people indulged in them to 
hofpitality and mirth. The feafting of the faint’s day, how¬ 
ever, was foon abufed ; and even in the body of the church, 
when the people were affembled for devotion, they began to 
mind diverfions, and to introduce drinking. The growing 
intemperance gradually ftained the fervice of the vigil, till 
the feftivity of it was converted, as it now is, into the ri¬ 
gour of a faft. At length they too juftly Vandalized the 
Puritans of the laft century, and numbers of the wakes were 
difufed entirely, efpecially in the eaft and fome weftern 
parts of England; but they are commonly obferved in the 
north, and in the midland counties. 

This cuftom of celebrity in the neighbourhood of the 
church, on the days of particular faints, was introduced into 
England from the continent, and muft have been familiar 
equally to the Britons and Saxons ; being obferved among 
the churches of Alia in the fixth century, and by thofe of 
the weft of Europe in the feventh. And equally in Afia 
and Europe on the continent, and in the iflands, thefe ce¬ 
lebrities were the caufes of thofe commercial marts which we 
denominate fairs. The people reforted in crowds to the fef¬ 
tival, and a confiderable provifion would be wanted for 
their entertainment. The profpedt of intereft invited the 
little traders of the country to come and offer their wares; 
and thus, among the many pavilions for hofpitality in the 
neighbourhood of the church, various booths were eredted 
for the fale of different commodities. In larger towns, fur- 
rounded with populous diftridts, the refort of the people to 
the wakes would be great, and the attendance of traders nu¬ 
merous ; and this refort and attendance confiitute a fair.— 

Bafil.exprefsly mentions the numerous appearance of tra¬ 
ders at theie feftivals in Afia, and Gregory notes the fame 
cuftom to be common in Europe. And as the feftival was 
obferved on a feria or holiday, it naturally affirmed to itfelf, 
and as naturally communicated to the mart, tfie appellation 
of feria or fair. Indeed feveral of our moft ancient fairs 
appear to have been ufually held, and have been continued 
to our time, on the original church-holidays of the places: 
befides, it is obfervable, that fairs were generally kept in 
church-yards, and even in the churches, and alfo on Sun¬ 
days, till the indecency and fcandal were fo great as to need 
reformation. 

Wake- Rob in. See Arum. 

WALACHIA, a province of Turkey in Europe, 
bounded on the north by Moldavia and Tranfylvania, on 
the eaft and fouth by the river Danube, and on the weft by 
Tranfylvania. It is 2Z5 miles in length, and 125 in 
breadth ; and was ceded to the Turks by "the treaty of Bel¬ 
grade, in 1739. It abounds in good horfes and cattle; 
and there are mines of feveral kinds. The foil is fo fertile, 
that it is capable of producing any thing ; and there are 
good paftures, with wine, oil, and all manner of European 
fruits. The inhabitants are chiefly of the Greek church. 

, WALCHEREN, an ifland of the Low Countries, and 
one of the principal of thofe of Zealand; feparated from 
Dutch Flanders by the mouth of the Scheld. It is about 
nine miles in length, and eight in breadth; and though it 
lies low, has good arable and pafture land. The chief town 
of this ifland and the whole province is Middleburg. 

WALDEN, 
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Walden WALDEN, a town of Effex, commonly called Saffron 
II Walden, with a market on Saturdays, and two fairs on Mtd- 
lent Saturday for horfes, and November ill for cows. It 
is remarkable for the plenty of faffron that grows about it. 
This town was incorporated by Edward VI. and is govern¬ 
ed by a mayor and 24 aldermen. It is 27 miles north-weft- 
by-north of Chelmsford, and 43 north-eaft of London. E. 
Long. o. 20. N. Lat. 52.4. 

WALDENSES. See Waldo. 

WALDO, a merchant of Lyons in the latter part of 
the 12th century, who applying himfelf to the ftudy of the 
Scriptures, and finding no warrant there for feveral of the 
Romifh dodtrines, particularly that of tranfubftantiation, 
publicly oppofed them. His followers, who from him were 
called Waldenfes , being chafed from Lyons, fpread over 
Dauphine and Provence; upon which Philip II. is faid to 
have razed 300 gentlemens feats, and deftroyed feveral walled 
towns to flop their growth : but this, inllead of fuppreffing, 
fpread them over a great part of Europe. The articles of 
their faith, which they drew up and dedicated to the king 
of France, agreed in mod points with thofe of the prefent 
Proteftants. In the year 1200, thofe of them who dwelt 
in the province of Albigeois in Languedoc, from whence 
they were called Albigenfes , flood upon their defence ; upon 
which Philip drove them into Bohemia, Savoy, and Eng¬ 
land. The crufade againfl them is faid to have confided of 
500,000 men, who wore their erodes on their breads, to 
diftinguifh themfelves from thofe who went to the Holy 
Land, and wore them on their fhoulders. 

WALES, a country fituated in the fouth-weft part of 
Britain, into which the ancient Britons retired from the 
perfecution of the Saxons. Anciently it was of greater ex¬ 
tent than it is at prefent, and comprehended all the country 
beyond the Severn, that is, befides the 12 counties included 
in it at prefent, thofe of Herefordfhire and Monmouthfhire, 
which now are reckoned a part of England, were then in¬ 
habited by three different tribes of the Britons, namely, the 
Silures, the Dimetas, and the Ordovices. The Romans 
were never able to fubdue them, till the reign of Vefpafian, 
when they were reduced by Julius Frontinus, who placed 
garrifons in their country to keep them in awe. Though 
the Saxons made themfelves mailers of all England, they 
never could get poffeffion of Wales, except the counties of 
Monmouthlhire and Herefordfhire, formerly a part of Wales. 
About the year 870, Roderic king of Wales divided it a- 
mong his three fons ; and the names of thefe divifions were, 
Demetia, or South- Wales ; Povcjia , or Ponuis-Land; and Ve- 
tiedotio, or North-Wales. Another divifion is mentioned af¬ 
terwards in the records, viz. North Wales, South Wales, 
and Weft Wales ; the laft comprehending the counties of 
Monmouth and Hereford. The country derived the name 
of Wales, and the inhabitants that of Weljh, from the Sax¬ 
ons, who by thofe terms denote a country and people to. 
which they are flrangers; for the Wellh, in their own lan¬ 
guage, call their country Cyniry, and their language Gym- 
raeg. They continued under their own princes and laws 
from the above-mentioned period, and were never entirely 
fubjedled to the crown of England till the reign of Edward 
1 . when Llewellin ap Gryffith, prince of Wales, loft both 
his life and dominions. Edward, the better to fecure his 
conqncft,and to reconcile the Wellh to a foreign yoke, fent 
his queen to lie in at Caernarvon, where fhe was delivered 
of a prince ; to whom the Welfh, on that account, the more 
readily fubmitted. Ever fmee that time, the eldeft fons of 
the kings of England have commonly been created princes 
of Wales, and as fuch enjoy certain revenues from that 
country. 

As to the chatadler of the Wellh, they are faid to be 


a brave, hofpitable people ; and though very jealous of af¬ 
fronts, paffionate, and hafty, yet are eafily reconciled. The 
common people look with a fufpicious eye on ftrangers, and 
bear an hereditary grudge to the Englilh nation, by whom 
their anceftors were expelled from the fineft parts of the 
illand. The gentlemen are apt to value themfelves upon the 
antiquity of their families ; and with fome reafon, as they 
can generally trace them much higher than the inhabitants 
of moll other countries. 

All the better fort, both in town and country, can Ipeak 
Englilh, efpecially in the counties bordering upon England. 
The common people, in general, only fpeak their own lan¬ 
guage, which is the ancient Britilh ; and not only differs en¬ 
tirely from the Englilh, but has very little affinity with any 
of the weftern tongues, unlefs we Ihould except the Gaelic, 
Erfe, or Irilh. It is faid to be a dialed: of the ancient Cel¬ 
tic, and in many refpefts to refemble the Hebrew. Moll 
of the clergy are natives of the country, and underftand 
Englilh fo well, that they could exercife their fundions in 
any part of Britain. The public worlhip however, is as 
often performed in Wellh as in Englilh, excepting in the 
towns, where the latter Is the prevailing language. The 
inhabitants are computed at about 300,000. 

The country, though mountainous, efpecially in North 
Wales, is far from being barren or unfruitful; the hills, 

. befides the metals and minerals they contain, feeding vaft 
herds of fmall black cattle, deer, Iheep, and goats, and 
their valleys abounding in corn, as their feas and rivers do 
in fifh. Here are alfo wood, coal, and turf for fuel, in a- 
bundance. 

Wales is bounded on all fides by the fea and the Se¬ 
vern ; except on the eaft, where it joins to the counties 
of Chefter, Salop, Hereford, and Monmouth. Its length, 
from the fouthernmoft part of Glamorganlhire to the extre¬ 
mity of Flintlhire north, is computed at about 113 miles 5 
and its greateft breadth, from the river Way eaft to St Da¬ 
vid’s in Pembrokelhire weft, is nearly of the fame dimenfions, 
being about 90 miles. 

After the conqueft of Wales by Edward I. very material 
alterations were made in their laws, fo as to reduce them 
nearer to the Englilh ftandard, efpecially in the forms of 
their judicial proceedings : but they ftill retained very much 
of their original polity, particularly their rule of inheritance, 
viz. that their lands were divided equally among all the iffue 
male, and did not defeend to the eldeft fon alone. By 0- 
-ther fubfequent ftatutes their provincial immunities were 
ftill farther abridged : but the finilhing ftroke to their inde¬ 
pendency was given by the ftatute 27 Hen. VIII. c. 26. 
which at the fame time gave the utmoft advancement to 
their civil profperity, by admitting them to a thorough 
communication of laws with the fubjedls of England.— 
Thus were this brave people gradually conquered into the 
enjoyment of true liberty ; being infenfiblyput upon the fame 
footing, and made fellow-citizens, with their conquerors. 

It is enadted by the 27 Hen. VIII. 1. That the domi¬ 
nion of Wales fhall be for ever united to the kingdom of 
England. 2. That all Wellhmen born (hall haVe the fame 
liberties as other king’s fubjedls. 3. That lands in Wales 
fl>all he inheritable according to the Englilh tenures and 
rules of defeent. 4. That the laws of England, and no 
other, fhall be ufed in Wales : befides many other regula¬ 
tions of the police of this principality. And the 34 and 
35 Hen, VIII. c. 26. confirms the fame, adds farther re¬ 
gulations, divides it into twelve (hires, and, in Ihort, reduces 
jt into the fame order in which it (lands at this day ; differ¬ 
ing from the kingdom of England in only a few particulars, 
and thofe too of the nature of privileges (fuch as having 
courts within itfelf, Independent of the procefs of WefU 
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minfler-hall), and fome other immaterial peculiarities hard¬ 
ly more than are to be found in many counties of England 
, itfelf. 

New Wales. See New Britain. 

New Souths I Vales. See New Holland. 

Prince of Wales. See Royal Family. 

Walking Leaf. See Mantis Sycifolia. 

WALL, in architefture, the principal part of a building, 
as ferving both to inclofe it, and to fupport the roof, floors. 
See .—Walls are diftinguifhed into various kinds, from the 
matter whereof they confift ; as plaftered or mud-walls, brick- 
walls, ftone-walls, flint or boulder-walls, and boarded-walls. 
See Architecture. 

Cob or Mud-W all. In thofe parts of England where 
ftone is fcarce, it 5 is ufualto make walls and houfes of mud, 
or, as it is called in Devonshire, cob; which is a compofition 
of earth and Straw, wet up fomewhatlike mortar, but well 
beat and trod together. When a wall is making, after being 
railed to a certain height, it is allowed time to pitch or 
lettle before the work is refumed. Some value themfelves 
on their fkill in building with this compofition ; the price, 
when materials are found, is generally in Devonshire 3s. per 
perch of 164feet; but a (lone foundation cofts more. Houfes 
built with this, being covered with thatch, are very dry and 
■ warm ; a cob wall, if in a good fituation, will lad 50 or 60 
years or more. When pulled down, they are ufed as ma¬ 
nure, and new earth employed to rebuild with. 

WALLACE (Sir William), a gallant general of the 
Scots, who endeavoured to reicue his country from the 
Englifh yoke; but being taken prifoner, he was unjuftly 
tried by the Englifh laws, condemned, and executed as a 
traitor to Edward I. in 1304. See Scotland, n° 103, 
et fcq. 

WALLACHIA. See Walachia. 

WALLER (Edmund) a celebrated Englifli poet, was 
the fon of Robert Waller, Efq ; of Agmondelham in Buc- 
kinghamfhire, by Anqe, the Sifter of the great Hamden 
who diftinguifhed himfelf fo much in the beginning of the 
civil wars. He was born in 1605 ; and his father dying 
when he was very young, the care of his education fell to 
his mother, who fent him to Eton fchool. He was after¬ 
wards fent to King’s college in Cambridge, where he muft 
have been very afliduous in his fludies, (ince, at fixteen or 
feventeen years of age, he was chofen into the laft parlia¬ 
ment of King James I. and ferved as burgefs for Agmon¬ 
delham. He began to exercife his poetical talent fo early 
as the year 1623 ; as appears from his verfes “ upon the 
danger his majefty (being prince) efcaped in the road of St 
Andero for there Prince Charles, returning from Spain 
that year, had like to have been caft away. It was nor, 
however, Mr Waller’s wit, his fine parts, or his poetry, that 
fo much occafioned him to be firft publicly known, as his 
carrying off the daughter and foie heirefs of a rich citizen, 
againft a rival whofe intereft was efpoufed by the court. It 
is not known at what time he married his firft lady ; but he 
was a widower before he was 25, whemhe began to have a 
pafEon for Sachariffa, which was a fictitious name for the 
lady Dorothy Sidney, daughter to the earl of Leicefter, 
and afterwards wife to the earl of Sunderland. He was 
now known at court, careffed by all who had any relifh for 
wit and polite literature ; and was one of the famous club 
of which Lord Falkland, Mr Chillingworth, and other emi¬ 
nent men, were members. He was returned burgefs for 
Agmondefham in the parliament which met in April 1640. 
An intermiSEon of parliaments having difgufted the nation, 
and raifed jealoufies againft the defigns of the court, which 
would be fure to difeover themfelves whenever the king 
came to aik for a fupply, Mr Waller was one of the firft 


who condemned the preceding meafures. He (howed him¬ 
felf m opposition to the court, and made a fpeech in the 
houfe on this occaiion ; from which we may gather fome 
notion of his general principles in government; wherein, 
however, he afterwards proved very variable and inconftant. 
He oppofed the court alio in the long parliament which met 
in November following, and was chofen to impeach Judge 
Crawley, which he did in a warm and eloquent fpeech, July 
16th 1641. This fpeech was fo highly applauded, that 
20,000 copies of it were fold in one day. In 1642, he was 
one of the commiffioners appointed by the parliament to 
prefent their propofitions of peace to the king at Oxford. 
In 1643, he was deeply engaged in a defign to reduce the 
city of London and the tower to the fervice of the king ; 
for which he was tried and condemned, together with Mr 
Tomkins his brother-in-law, and Mr Challoner. The two 
latter fuffered death ; but Mr Waller obtained a reprieve : 
he was, however, fentenced to fuffer a year’s imprifonment, 
and to pay a fine of 10,000 1 . After this, he became par¬ 
ticularly attached to Oliver Cromwell, upon whom he wrote 
a very liandfome panegyric. He alfo wrote a noble poem 
on the death of that great man. 

At the Reftoration, he was treated with great civility by 
Charles II. who always made him one of the party in his 
diverfions at the duke of Buckingham’s and other places. 
He wrote a panegyric upon hismajefty’s return ; which be¬ 
ing thought to fall much fliort of that he had before written 
on Oliver Cromwell, the king one day aSked him in raillery, 
“ How is it, Waller, that you wrote a better encomium on 
Cromwell than on me ?” “ May it pleafe your majefty,” 
anfwered he, « we poets generally fucceed beft in fidtion.” 
He fat in feveral parliaments after the Reftoration, and con¬ 
tinued in the full vigour of his genius to the end of his life, 
his natural vivacity bearing him up, and making his com¬ 
pany agreeable to the laft. He died of a dropfy in 1687, 
and was interred in the church-yard of Beacoiibfield, where 
a monument is eredted to his memory. Mr Waller has 
been honoured as the moft elegant and harmonious verfifier 
of his time, and a great refiner of the Englifli language. 
The beft edition of his works, containing poems, fpeeches, 
letters, &c. is that published in quarto by Mr Fenton, in 
1730. 

WALLIS (Dr John), a celebrated mathematician, was 
educated at Cambridge ; where he became fellow of Queen’s 
college, and continued fo till, by his marriage, he vacated 
his fellowship. In 1640, he received holy orders, and be¬ 
came chaplain to the lady Vere. While he lived in this fa¬ 
mily, he cultivated the art of deciphering, and it is faid, 
that the eledtor of Brandenburg, for whom he explained 
feveral letters written in ciphers, fent him a gold chain and 
medal. In 1643 he publifhed, « Truth tried ; or, Animad- 
verfions on the lord Brooke’s treatife, called The Nature of 
Truth, &c.” The next year he was chofen one of the feribes 
or fecretaries to the aftembly of divines at Weftminfter. Dr 
Peter Turner, Savilian profeflor of geometry in Oxford, be¬ 
ing ejected by the parliament-vifitors in 1649, Mr Wallis 
was appointed to fucceed him in that place. In 1653 he 
publifhed at Oxford a Grammar of the Englifli Tongue in 
Latin, In 1635 he entered the lifts with Mr Hobbes; and 
their controversy lafted a confiderable time. In 1657 the 
Dodtor published his Mathematical Works. Upon the 
death of Dr Langbaine, he was chofen cuftos arenivorum 
of the univerfity. After the Reftoration he met with great 
refpedt, the king himfelf entertaining a favourable opinion 
of him on account of fome fervices he had done both to his 
royal father and himfelf. He was therefore confirmed in 
his places, admitted one of the king’s chaplains in ordinary, 
and appointed one of the divines empowered to review the 
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Walloons book of common prayer. He complied with the terms of 
I! the adt of uniformity, and continued a fteady conformift till 
his death. He was one of the firft members of the Royal 
Society, and correfponded with many learned men. In 
1697, the curators of the univerfity prefs at Oxford thought 
it tor the honour of the university to coileft the mathema¬ 
tical works of the Dodtor, which had been printed feparate- 
]y, fome in Latin, fome in English, and publifhed them all 
together in the Latin tongue, in 3 vols folio. He died in 
1703. He fpeaks of himfelf thus : “ It hath been my en¬ 
deavour all along to adt by moderate principles, being will¬ 
ing, whatever fide was uppermod, to promote any good de- 
fign for the true intered of religion, of learning, and of the 
public good.” Befides the works above-mentioned, he pub- 
lifhed many others. 

WALLOONS, a name for the inhabitants of aconfider- 
able part of the Netherlands, viz. Artois, Hainault, Namur, 
Luxemburgh, and part of Flanders and Brabant. 

WALNUT-tree, in botany. See Juglans. 

WALPOLE (Sir Robert), earl of Orford, was born at 
Houghton in Norfolk, September 6th, 1674, and educated 
on the foundation at Eton ichool. Thence he was eledted 
to King’s College in Cambridge; but, fucceeding to the 
family eftate by the death of his elder brother, he refigned 
his fellowfhip. In 1700, he was chofen member of parlia¬ 
ment for King’s Lynn, and reprefented that borough in fe- 
veral fucceeding parliaments. In 1705, he was nominated 
one of the council to prince George of Denmark, lord high 
admiral of England; in 1707, appointed fecretary at war; 
and, in 1709, treafurer of the navy. Jn 1710, upon the 
change of the minidry, he was removed from all his polls, 
and held no place afterwards during the queen’s reign. In 
1711 he was expelled from the houfe of commons for what 
they called notorious corruption in his office as fecretary at 
war. The borough of Lynn, however, re-eledted him ; and, 
though the houfe declared the eledtion void, yet they per¬ 
illed in the choice. In the well-known debate relating to 
Steele for publiffiing the Crifis, he greatly diftinguidied him¬ 
felf in behalf of liberty, and added to the popularity he had 
before acquired. 

On the death of the queen, a revolution of politics took 
place, and the Whig party prevailed both at court and in 
the fenate. Walpole had before recommended himfelf to 
the houfe of Hanover by his zeal for its caufe, when the 
commons confidered the (late of the nation with regard to 
the Protedant fucceffion: and he had now the honour to 
procure the aifarance of the houfe to the new king (which 
attended the nddrefs of condolence and congratulation), 
“ That the commons would make good all parliamentary 
funds.” It is therefore not to be wondered at, that his 
promotion foon took place after the king’s arrival ; and 
that in a few days he was appointed receiver and pay- 
mafter general of all the guards and garrifons, and of all 
other the land forces in Great Britain, paymaller of the 
royal hofpital at Chelfea, and likewife a privy counfellor. 
On the opening of a new parliament, a committee of fecre- 
cy was chofen to enquire into the conduit of the late mi¬ 
nidry, of which Walpole was appointed chairman ; and, by 
his management, articles of impeachment were read againft 
the earl of Oxford, lord Bolingbroke, the duke of Ormond, 
and the earl of Strafford. The eminent fervice he was 
thought to have done the crown, by the vigorous profe- 
cution of thofe miniders who were deemed the chief in- 
ftruments of the peace, was foon rewarded by the extra¬ 
ordinary promotions to the offices of firll commiffioner of 
the treafury, and chancellor and under treafurer of the ex¬ 
chequer. 


In two years time he refigned all his offices on account Walpole, 
of a mifunderdanding which took place between him and 
the red of the minidry about certain fupplies demanded for 
the fupport of his majedy’s German dominions. On the 
day of his refignation he brought in the famous linking 
fund-bill,, which he prefented as a couniry-ger.tleman, fay¬ 
ing, that he hoped it would not fare the worfe for having 
two fathers; and that his fucceffor Mr Stanhope would 
bring it to perfeflion. His calling himfelf the father of a 
project, which hath fince been lb often employed to other 
purpofes than were at firft declared, gave his enemies fre¬ 
quent opportunity for latire and ridicule ; and it hath been 
farcadically obferved, that the father of this fund appeared 
in very bad light when viewed in the capacity of a nurfe. 

In the next feffion of parliament, Walpole oppofed the mi¬ 
nidry in every thing; and even Wyndham or Shippen did 
not exceed him in patriotism. Upon a motion in the houfe 
for continuing the army, he made a fpeech of above an hour 
long, and difplayed the danger of a danding army in a free 
country, with all the powers of eloquence. Eatly in 1720 
the rigour of the patriot began to foften, and the complai- 
fanceof the courtier to appear; and he was again appointed 
paymaller of the forces, and feveral of his friends were found 
foon after in the lid of promotions. No doubt now remain¬ 
ed of his entire con verfion to court meafures; for, before the 
end of the year, we find him pleading as drongly for the 
forces required by the war-cffice as he had before declaimed 
againll them, even though at this time the fame pretences 
for keeping them on foot did not exid. 

It was not long before he acquired full miniderial power, 
being appointed fird lord commiffioner of the treafury, and 
chancellor of the exchequer ; and, when the king went 
abroad in 1723, he was nominated one of the lords judices 
for the adminillration of government, and was fworn foie 
fecretary of date. About this time he received another 
didinguiftied mark of the royal favour; his elded fori then 
on his travels being created" a peer, by the title of baron 
Walpole of Walpole. In 1725 he was made knight of the 
Bath, and the year after knight of the Garter. The meafures 
of his adminidration, during the long time he remained prime 
or rather foie miniller, have been often canvaffed with all the 
feverity of critical inquiry. It is difficult to difcern the truth 
through the exaggerations and mifreprefentations of party. 

He has indeed been accufed of employing the finking fund for 
the purpofes of corruption, of which it was long the faihion 
to call him the father ; but the man who refiedls on the 
tranfadlions ot Charles II. and his infamous cabal, will acquit 
him of the latter part of this charge. He was an enemy 
to war, and the friend of commerce ; and becaufe he did not 
refent fome petty infults of the court of Spain fo fuddenly 
as the fiery part of the nation thought he fhould have done, 
a formidable oppofition was formed againd him in the houfe, 
which had influence enough to employ in its caufe almod all 
the wit ot the nation. Pulteney and Pitt were the great 
leaders of the party in the houfe of commons; while Bo¬ 
lingbroke and Pope and Johnfon, and almod every man of 
genius, exerted themfelves without doors to enlighten, by 
pamphlets in profe and verfe, the minds of the people, and 
lhow the neceffity of a Spanifh war. This he drenuoufly 
oppofed, becaufe he knew that the foreign fettlements of 
that power are very remote, and in a climate deftruffive to 
Englidimen ; and th it fuch of them as we might be able to 
take, we could not poffibly retain. The oppofition howe¬ 
ver prev tiled. The nation was indulged in a war, of which 
it furely had no caufe to boat! of the fuccefs; and it is now 
univerfally known, that the greater part of thofe who with 
honed intentions had, either in parliament or out of it, been 
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Walpole, engaged to run down the minifter, lived to repent of their 
s “‘ r " v ^ w conduct, and do juftice to the man whom they had fo per- 
tinacioufly vilified. 

In order to encourage commerce and improve the reve¬ 
nue, Sir Robert projeftsd a fcheme for an extenfion of the 
excife, as the only means of putting a flop to the frauds of 
merchants and illicit traders. This was another ground of 
clamour to the orators within, and the wits without, doors ; 
and while the oppofition reprefented it as a meafure big with 
public mifchief, Swift and Pope occafionally alluded to it as 
an oppreffion calculated to deprive private life of all its com¬ 
forts. The minifter was therefore obliged to abandon the 
fcheme ; but in a fucceeding adminiftration it was partly 
carried into execution, at the exprefs folicitation of the 
principal perfons concerned in that article of trade which it 
was fuggefted would be moft affefted by it; and afterwards 
the molt popular minifter that ever diredted the councils of 
this country declared in full fenate, that if a time fhould 
ever arrive which was likely to render the projedt feafible, 
he would himfelf recommend an extenfion of the excife laws 
as a meafure of the greateft advantage to commerce, to the 
revenue, and to the general interefls of the kingdom. 

In 1742 the oppofition prevailed; and Sir Robert being 
no longer able to carry a majority in the houfe of commons, 
reftgned all his places, and fled for fhelter behind the throne. 
He was foon afterwards created earl of Orford; and the 
Icing, in confideration of his long and faithful fervices, grant¬ 
ed him a penfion of 4000 1 . per annum. The remainder of 
his life he fpent in tranquillity and retirement, and died, 
1745, in the 71ft year of his age. 

He has been feverely, and not unjuftly, cenfured for that 
fyftem of corruption by which he almoft avowed that he 
governed the nation ; bat the obje&s which he had in view 
are now acknowledged to have been in a high degree praife- 
worthy. Johnfon, who in the earlier part of his life had 
joined the other wits in writing againft: his meafures, after¬ 
wards honoured his memory for the placability of his tem¬ 
per, and for keeping this country in peace for fo many years; 
4 Letters and Mr Burke has lately * declared, that his only deleft as 
tin a Regi- a minifter was the want of fufficient firmnefs to treat with 
tide Peace, contempt that popular clamour, which, by his yielding to 
it, hurried the nation into an expenfive and unjuft war. But 
his rancorous profecution of Atterbury bifhop of Rochefter 
(fee Atterbury), byabillof pains and penalties, may be 
confidered as fomething worfe than a defeft: it was a fault 
for which no apology can be made ; becaufe, whether that 
prelate was innocent or guilty, of his guilt no legal proof 
ever appeared. In that inftance the conduft of the minifter 
was the more extraordinary, that on other occafions he chofe 
to gain over the difaffefted by mildnefs and beneficence, even 
when he had fufficient proofs of their guilt. Of this the 
following anecdote, communicated by lord North to Dr 
Johnfon, is a fufficient proof. Sir Robert having got into 
his hands fome treafonable papers of his inveterate enemy 
Shippen, fent for him, and burnt them before his eyes. 
Some time afterwards, while Shippen was taking the oaths 
to the government in the houfe of commons, Sir Robert, 
who flood next to him, and knew his principles to be the 
fame as ever, fmiled; upon which Shippen, who had obfer- 
ved him, faid “ Egad, Robin, that’s hardly fair.” 

To whatever objeftions his minifterial conduft may be 
liable, in his private character he is univerfally allowed to 
have had amiable and benevolent qualities. That he was a 
tender parent, a kind mafter, a beneficent patron, a firm 
friend, an agreeable companion, are points that have been 
Seldom difputed ; and fo calm and equal was his temper, 
that Pukeney, his great rival and opponent, faid, he was fure 


that Sir Robert Walpole never felt the bittereft inveftives Walrus" 
againft him for half an hour. II 

About the end of queen Anne’s reign, and the begin- W h a ^ ng " 
ning of George I.’s, he wrote the following pamphlets. 

1. The Sovereign’s Anfwer to the Gloucefterfhire Addrefs. 

-The Sovereign meant Charles duke of Somerfet, fo nick¬ 
named by the Whigs. z. Anfwer to the Reprefentation 
of the Houfe of Lords on the State of the Navy, 1709. 

3. The Debts of the Nation flated and confidered, in four 
Papers, 1710. 4. The Thirty-five Millions accounted for, 

1710. „ 5. A Letter from a foreign Minifter in England 
to Monfieur Pettecum, 1710. 6. Four Letters to a Friend in 
Scotland upon Sacheverell’s Trial; falfely attributed in the 
General Diftionary to Mr Maynwaring. 7. A fhort Hi- 
flory of the Parliament. It is an account of the laft SeC- 
fion of the queen. 8. The South-Sea Scheme confidered. 

9. A Pamphlet againft the Peerage Bill, 1719. to. The 
Report of the Secret Committee, June 9th, 1715. 

WALRUS, in zoology. See Trichecus. 

WALSH (William), an Englifh critic and poet, the fon 
of Jofeph Wallfi, Efq ; of Abberley in Worcefterlhire, was 
born about the year 1660. He became a gentleman-com¬ 
moner of Wadham college, Oxford, but left the univerfity 
without taking a degree. His writings are printed among 
the works of the Minor Poets, printed in 1749. He was 
made gentleman of the horfe in queen Anne’s reign ; and 
died in 1708. He was the friend of Mr Dryden and of 
Mr Pope ; the former of whom efteemed him the bell critic 
then living ;. and Mr Pope has celebrated his charafter in 
the Effay on Criticifm. 

WALSINGHAM, a town of Norfolk, with a market 
on Fridays, and a fair on Whit-Monday, for horfes and 
pedlar’s ware. It is feated not far fram the fea; and in 
former times was famous for its college of canons, and was 
greatly frequented by pilgrims who went to pay their de¬ 
votions to the image of the Virgin Mary at the chapel, 
where there are two fine fprings, called the Virgin Mary’s 
wells. Not many years ago there were found here too 
urns full of allies by a hufbandman, which were fuppofed 
to be thofe which the Romans filled with the afhes of the 
dead. It is 22 miles north-weft of Norwich, and 1x7 
north-north-eail of London. E. Long. o. 53. N. Lat. 52. 

56 . 

WALSINGHAM (Thomas), an Englifh Benediftine 
monk of the monailery of St Alban’s, about the year 1440. 

He applied himfelf to the hiftory and antiquity of his country, 
in quality of hiftoriographer to the king; and compofed the 
Hiftory of King Henry VI. with other works. 

Walsingham (Sir Francis), minifter and fecretary of 
ftate during the reign of queen Elizabeth, and one of the 
greateft politicians of his time, -was defcended from a noble 
and ancient family at Chiflehurft. After having made great 
progrefs in his ftudies at Cambridge, he was twice fent am- 
baffador to France, anal at his return to England was em¬ 
ployed in the moft important affairs ; became fecretary of 
ftate, and was one of the commiffioners for the trial of Mary 
queen of Scotland. Sir Francis was undoubtedly one of the 
moll refined politicians and moft penetiating ftatefman that 
any age ever produced. He had an admirable talent, both 
in difcovering and managing the fecret recelfes of the heart. 

He had his fpies in moll courts in Chriftendom, and allowed 
them a liberal maintenance ; for it was his maxim, That 
knowledge cannot be bought too dear. In 1587 the king 
of Spain having made vail preparations, which furprifed, 
and kept all Europe in fufpence, Waliingham employed his 
utmoft endeavours for the difeovery of that important fecret; 
and accordingly procured intelligence from Madrid, that the. 
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Walfing- king had informed his council of his having difpatched an 
ham, exprefs to Rome, with a letter written with his own hand 
to the pope, acquainting him with the true defign of his 
preparations, and begging his bleffings upon him ; which 
for fome reafons he could not difclofe till the return of the 
courier. The fecret being thus lodged with the pope, 
Walfingham, by means of a Venetian prieft, whom he re¬ 
tained at Rome as a fpy, got a copy of the original letter, 
which was ftolen out of the pope’s cabinet by a gentleman 
of the bed-chamber, who took the key out of the pope’s 
pocket while he flept. After this, by his dexterous manage¬ 
ment, he caufed the Spaniards bills to be protefted at Ge¬ 
noa, which Ihould have fupplied them u ith money for their 
extraordinary preparations ; and by this means he happily 
retarded this formidable invafton for a whole year. In Ihort, 
he fpent his whole time and faculties in the fervice of queen 
Elizabeth ; on which account her majefty was heard to fay, 
“ That in diligence and fagacity he exceeded her expefla-. 
tions.” However, after all his.eminent fervices to his coun¬ 
try, this great man gave a remarkable proof at his death, 
which happened on the 6th of April, 1590, how far he 
preferred the public intereft to his own, he being fo poor, 
that excepting his library, which was a very fine one, he 
had fcarcely effedls enough to defray the expence of his fu¬ 
neral. His principal works are, 1. Memoirs and Inftruc- 
tions for the ufe of Ambaffadors, with his Letters and Ne- 
gociations. 2. Political Memoirs. 

WALTHERIA, in botany ; a genus of plants in the 
clafs monodelphia, and order triandria ; and in the natural 
fyftem arranged under the 37th order, Columnifera. There 


is only one piftillum, and the capfule is unilocular, bivalved, V.'.iltoa 
and monofpermous. There are three fpecies, none of which II 
are natives of Britain. take? 

WALTON (Bryan), biffiop of Chefter, a learned Eng- 
lifh divine, who gained gre^.c reputation by his edition of 
the Polyglot bible, with his Prolegomena in the beginning ; 
which is more exadt, fays Father Simon, than any olher 
which had been publifhed on that fubjeft. He died in 
1661. 

WAMPUM, the money ufed by the North-American 
Indians. It is much ufed in all their treaties as a fymbol 
of friendfhip. It is made of a fhell of a particular fpecies 
of Venus. 

WAPENTAKE, in England what is called a hundred; 
efpecially ufed in the north countries beyond the river Trent. 

The word feems to be of Danifli original, and to be fo call¬ 
ed for this reafon : When firft this kingdom, or part there¬ 
of, was divided into wapentakes, he who was the chief of 
the wapentake or hundred, and who is now called a high 
conjlable, as foon as he entered upon his office, appeared in 
a field on a certain day on horfeback with a pike in his hand, 
and all the chief men of the hundred met him there with 
their lances, and touched his pike ; which was a lign that 
they were firmly united to each other by the touching their 
weapons. But Sir Thomas Smith fays, that anciently muf- 
ters were made of the armour and weapons of the feveral 
inhabitants of every wapentake ; and from thofe that could 
not find fufficient pledges for their good abearing, their 
weapons were taken away and given to others; from 
whence he derives the word. 


WAR. 


W AR is a great evil; but it is inevitable, and often¬ 
times neceffary. If he who firft reduced to rules 
the art of deftroying his fellow-creatures, had no end in 
view but to gratify the paffions of princes, he was a monfter, 
whom it would have been a duty to fmother at his birth : 
but if his intention was the defence of perfecuted virtue, or 
the punilhment of fuccefsful wickednefs, to curb ambition, 
or to oppofethe unjull claims of fuperior power, mankind 
ought toered: altars to his memory. 

War, in the laft cafe, is the moft neceffary and ufeful of 
all the fciences : the various kinds of knowledge which ought 
to fur nilli the mind of a foldier are not without great diffi¬ 
culty to be attained. Of moft other fciences the principles 
ate fixed, or at leaft they maybe afeertained by the affiftance 
of experience ; there needs nothing but diligence to learn 
them, or a particular turn of mind to pradife them. Phi- 
lofophy, mathematics, architedure, and many others, are all 
founded upon invariable combinations. Every man, even 
of a narrow underftanding, may remember rules, apply them 
properly, and fometimes draw juft confequences from them : 
but the fcience of war branches out into fo many particu¬ 
lars ; it takes in fo many different parts; there are fo many 
refiedions neceffary to be made, fo many circumftances and 
cafes to be brought together; that it is only by a continual 
application, grounded upon the love of his duty, and an in¬ 
clination to his profeffion, that any man can attain it. 

To march an army in every fort of country, whether 
open, woody, or mountainous; to know how to form a 
camp in all thofe countries, with which the general muft 
be thoroughly acquainted in order to do it with fecurity ; 
to make a proper difpofition for a battle, whether with a 
view to the pofture of the enemy, or to the fituation of the 
country ; to forefee events which depend in a manner upon 


chance ; to be capable of making a good retreat on proper 
occaftons ; to dired the forages without fatiguing or ex- 
pofing the troops; to fend out detachments with precaution; 
to condudthe convoys infafety; to know how to canton 
an army ; to eftabliffi magazines in places, both fafe and 
within reach of the army, fo that it fliall never be in want 
of fubfiftence—thefe are the great ends of the military 
fcience. ' 

It is commonly thought fufficient for a military man to 
know how to obey; and it is alfo fuppofed that the fuc- 
cefs of a day cannot be dubious, if a general joins the con¬ 
fidence of the foldiers to perfonal courage, a cool head, and 
a knowledge of the country. 

It is true that, in cafes of perplexity, many generals 
have in a great meafure owed to their own capacity, and 
the confidence their foldiers have repofed in them, the ad¬ 
vantages they have gained over the enemy ; and confidence 
will always be repofed by the foldiers in that general in 
whom they perceive coolnefs united with courage. At the 
battle of Cannae, when Gifco feemed to be much aftoniftied 
at the fuperiority of the enemy’s number, Hannibal an- 
fwered him coolly, “ There is, Gifco, a thing ftill more 
furprtfing, of which you take no notice.” Gifcoafking him 
what it was, “ It is (replied Hannibal) that in all that great 
crowd there is not one man whofe name is Gifco.” Plu¬ 
tarch obferves, that this coolnefs of Hannibal greatly ani¬ 
mated the Carthaginians, who could not imagine that their 
general would joke at fo important a time,'without being 
certain of overcoming bis enemies. 

Although bravery and courage are the moft effential qua¬ 
lifications of a fubordinate officer, yet he Ihould n t be de¬ 
ficient in thofe which are required in a general, and which 
have been already mentioned; obedience to the orders de¬ 
livered 
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livered to him is no longer a virtue thaft whilft he compre¬ 
hends and knows the intention of them. War, fays a cele¬ 
brated author, is a bufinefs which, like all others, mull be 
learned ; it fuppofes fome qualities to be born with us, and 
demands others which are to be acquired: but fince all 
thefe qualities mull have the original fource in genius, a 
man who propofes war for his profeffion, lhould never en¬ 
gage in it without having confulted his natural bent, or 
•without knowing the particular turn and power of his 
mind. Ability, whether in a general or an officer, is the 
effedt of his genius, quickened by a natural liking to his 
bufinefs. 

A quick eye, which is of great importance to a foldier, 
is natural to fome, and in them it is the effedt of genius ; 
others acquire it by ftudy or experience ; he who knows 
how to command himfelf, and has courage enough to keep 
himfelf cool on-the moft urgent occafions, has the readiell 
and quickeft eye. A quick, hot-headed man, however 
brave, fees nothing ; or if he does, it is confufedly, and ge¬ 
nerally too late. 

It is this quick eye which enables a general to judge 
of an advantageous poll, of a manoeuvre to be made, and 
of a good difpcfition for the troops, whether with refpedt 
to that of the enemy, or to the fuuation and nature of the 
country. 

The quick eye is no other than that penetrating genius 
which lets nothing efcape it. A general who knows how 
to unite this quality with perpetual coolnefs, never is in 
■want of expedients ; he will lee how thofe events, which to 
any other would be the prefage of his own defeat, may end 
in the overthrow of his enemies. 

The choice of the general officers depends upon this ge¬ 
nius, which difcovers every thing ; they ought to be the 
right-hand of the general, and as capable of commanding 
the army as himfelf. Whatever good difpofitions a gene¬ 
ral may make, they mud prove ineffedtual if not feconded 
by the general officers under his command ; he cannot be 
everywhere, neither can he forefee all exigencies that may 
arife. He is obliged to give only general orders ; it is 
therefore the bufinefs of thefe who command under him to 
know how to take the advantage of a wrong movement of 
the enemy ; to take upon them to attack, or fuftain the 
troops which are engaged; and, as circumllances vary, to 
make them advance towards the enemy, either to keep him 
back or to attack him. 

But the qualities already mentioned would be ufelefs, if 
order and difeipline were not feverely obferved : the molt 
numerous and beft compofed army would foon become little 
elfe than a body of rangers, who being only united by the 
hope of booty, would feparate as foon as that motive ceafed ; 
and trufting each to his own head, or indulging his own 
humour, would be cut in pieces party by party : fo that if 
the general does not keep up fubordination (the foul and 
flrength of difeiplinehis army will be nothing more than 
a troop of Tartars adting more from the hope of plunder 
than the defire of glory. What art and what genius is 
there not requifite to maintain this fubordination ? Too 
much feverity difgufts the foldier, and renders him muti¬ 
nous ; too much indulgence finks him into indolence, and 
makes him negledt his duty ; licentioufnefs caufes that fub¬ 
ordination to feem burdenfome, which ffiould never in any 
degree be given up : he lofes that refpedt, and often that 
confidence, which he lhould have with regard tohi 3 officer ; 
and indulgence often makes a well-difciplined body become 
a. fet of fluggards, who march againft their will, and who, 
on the moil preffing emergencies, think only on their own 
iafety. 

Jkfides thefe qualities, which are effential to a general, 
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and which all who would attain that rank ought of courfe 
to have, there are ftill many others neceffary to make a 
great man. A general who would merit the title of a hero, 
ought to unite in himfelf all civil, military, and political 
excellence. It is by this that he will eaftly attain to make 
war with fuccefs.: nothing will efcape him; he will know 
without difficulty the genius of every country, and of the 
nations which compofe the enemy’s army, the abilities of 
the generals who command, and the nature of tire troops 
under them ; he knows that he may venture a motion with 
fome troops that he would not dare to attempt with others 
that are equally brave. One nation is vehement, fiery, and 
formidable in the firft onfet; another is not fo bafty, but 
of more perfeverance : with the former, a fingle inftant de- 
termines fuccefs ; with the latter, the adtioa is not fo rapid, 
but the event is lefs doubtful. 

No man is bom a general, although he brings into the 
world whh him the feeds of thofe virtues which make a 
great man : Caffar, Spinola, Turenne, the great Conde, and 
fome others, fliowed, even in their earlieft years, fuch qua¬ 
lities as ranked them above other men; they carried within 
them the principles of thofe great virtues which they drew 
forth to adtion by profound ftudy, and which they brought 
to perfedtion by the help of pradtice: thofe who came after 
them, with perhaps fewer natural talents, have by ftudy 
rendered themfelves worthy of being compared to them. 
Casfar and all conquerors had this advantage, that they were 
able to make their own opportunities, and always adted 
by their own choice. A man may be a good general with¬ 
out being a Marlborough or a Turenne: fuch geniufes 
are fcarcely feen once in an age; but the more they are 
raifed above the reft of mankind, the more they ought to 
excite emulation. It is by endeavouring to furpafs the in- 
telledls of the fecond rate; it is by driving to equal the 
moft fublime, that the imitation of them is to be attained. 
This paffion in a foldier is neither pride nor prefumption ; 
it is virtue : and it is by this only that he can hope to be 
ferviceable to the ftate, and add to the glory of his king 
and country. 

How much foever the honour of commanding armies may 
be fought after, it degrades him who is not worthy of it ; 
this rank, fo much defiled, borders on the two extremes of 
glory and ignominy. A military man who labours to make 
himfelf capable of commanding,' is not to be blamed ; his 
ambition is noble-: by ftudying the art of commanding, he 
learns that of obeying and of executing. But it is aftonifti- 
ing in the higheft degree to fee foldiers thinking only on 
preferment, and negledting the ftudy of their bufinefs. It 
is perhaps lefs furpriftng if we fee others, without having 
been tried, propofing to themfelves to command in chief; 
becaufe fuch attempts fuppofe in the projector an abfurd 
temerity, founded on a profound ignorance of the talents 
he ought to have, and the virtues which he has not. Such 
boldnefs is the character of a man whofe mind is too nar¬ 
row to perceive his danger: We lhould rather approve the 
timidity that fuffers itfelf to be dejedted by terror, fince it 
(hows at leaft that he knows to what hazards he is expofed ; 
both one and the other are blameable : modefty is the only 
proper quality of a foldier ; it gives fplendour to virtue, 1: 
argues diffidence of himfelf, and defire of arriving at per¬ 
fection. 

The title of general would be lefs tempting, if proper 
attention was paid to the qualities it requires, and the duties 
it impofes; it would then appear a very honourable, but 
painful burden. The moft firm and intrepid genius might 
be difeouraged, merely by thinking that on the condudt of 
a general depends the fate of the ftate, the glory of his 
prince’s arms, and his own reputation. 

But 
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Defenfive Bat yet the reward that follows fueh irkfome labours campaign; and the means of executing thofe operations, in Defenfve 
Operations, ought to animate men to undertake them. Obftacles, how- any kind of country, are endeavoured to be laid down. Opeiations. 
ever numerous they may be, are not infurmountable, fince In the fecond, the precautions that are to be taken 
fo many great men have got the better of them: difficulties to attack the enemy in all the forementioned operations, are 
fhould ftir up a foldier’s emulation, but fhould never terrify confidered. 

him : he fhould endeavour to copy fuch great originals, The third treats of the Petite Guerre, or the operations 
though he fhould not be able to equal them. of detached parties, and the war of polls. 

The fourth, of fieges, both with regard to attack and 
This treatife is divided into four parts. defence. 

In the firft are mentioned all the greater operations of a 


Part I. Of the GREATER OPERATIONS in DEFENSIVE WAR. 


Sect. I. Of the Knowledge of a Country . 

A Campaign of which the plan is well formed, and 
the difpofitions well concerted, may neverthelefs prove 
unfuccefsful, if the general, to whofe direction the opera¬ 
tions are intruded, hath not a thorough knowledge of the 
country in which they are to be carried Into execution. 

There is one knowledge of a country, which for an of¬ 
ficer to be without fhould be confidered as a reproach ; that 
of the fituatioi^of cities, towns, villages, forefts, dreams, 
rivers, which is to be acquired by dudying of geographical 
maps. There is another branch of knowledge yet more 
particular, fuch as, of the paffes, or the boundaries of the 
country, the fituation, the nature of the ground, whether 
it is plain, or divided by hollows, rivulets, hills, &c. which 
is to be acquired by the abidance of topographical maps. 
In the dudy of thefe lad, care mud be taken, not blindly 
to follow the marks they lay down. It very feldom hap¬ 
pens, that topographical maps are perfeftly exaft: for, be- 
fides the many circumdances which may fometimes in a year 
alter a large extent of country, they feldom take notice of 
fords, bridges over the fmall rivulets, fmall hills, and hol¬ 
lows of little importance ; neither can they mark whatever 
may be occadoned by recent inundations and difruptions of 
the earth : whereas any of thefe unforefeen circumdances 
may prove an obftruftion to a great defign, either by re¬ 
tarding the march of an army, preventing a column of 
troops from advancing, or leaving the enemy in pofTeffion 
of fome paffes from which he might have been driven. 

In order to avoid the errors into which a general may 
be drawn by the maps, the fafefl method is to apply to the 
inhabitants of the country, go over it with the mod intel¬ 
ligent of them, and remark every obdacle, however triding 
it may appear. 

For marching with greater fecurity, a general ought to 
form a company of guides of the peafants, be affured of 
their fidelh)[s*ind attach them to him by all poffible me¬ 
thods, particularly by unbounded liberality. It is by money 
only that trufty fpies and faithful guides can he fecured ; 
the latter are lefs expenfive, but full as neceffary as the 
former. Parfimony fhould be avoided in war ; for, as Vi- 
getius obferves, money fhould never be fpared when expence 
is neceffary to fecure pofTeffion. In proportion as an army 
advances into a country, great care mud be taken to change 
the guides. 

The general fhould fend out detachments along with 
fome of thefe guides to examine the dreams which crofs the 
country, whether or no their mouths are at a didance, into 
what river they empty tliemielves, from whence they take 
their fource, whether they may be eadly forded, if their 
banks are deep or doping, marfhy or covered with bufhes; 
other detachments fhould be employed in examining the 
woods, in order to find out whether troops can pafs through 
them or not. 

Vol. XVIII. Part II. 


A general ought himfelf to examine into the truth of the 
reports made to him by thefe fmall detachments, or fend 
out ethers more confiderable under the command of gene¬ 
ral officers: however certain a general may be of the fi¬ 
delity of his fpies and guides, yet he fhould not always 
rely upon their reports: midrud, which in general is ac¬ 
counted a vice, may almod be edeemed a virtue in the 
bufinefs of war. 

Furnifhed with thefe lights, a general can allot the eafieft 
road to the artillery and baggage, the fhortefl to the infan¬ 
try, and longefl to the cavalry : he can at once judge, 
from the nature of the ground, into how many columns the 
army can be divided in order to expedite the march, and 
what difpofitions will be neceffary for the columns with re¬ 
gard to the enemy’s pofition. 

By the knowledge of the country, a general is informed 
of what camps the enemy doth or can occupy, and of thofe 
neceffary to be taken to oppofe his defigns; whether the 
enemy’s detachments can eafily approach, or how he can 
himfelf advance towards him, without being difeovered ; if 
there is forage in the neighbourhood of the enemy’s camp, 
or whether be is obliged to draw it from a didance ; where 
he hath fixed his magazines, and whether an attempt to 
carry them off is prafticable or not; in what manner his 
quarters are difpofed, and which of them is mod expofed ; 
what didance there is between himfelf and the enemy; where 
the enemy hath edablifhed pods, and which thofe are that 
himfelf ought to occupy with regard to the fituation of his 
own camp and quarters, and thofe belonging to the enemy; 
which is the propered road for the detachments and the 
patrols to keep, in order to gain intelligence; and laflly, 
with what degree of eafe the enemy can attack the army on 
its march, and whether in front or flank. This knowledge 
is effential to a general in every kind of country ; but in a 
woody or mountainous country it would become more par¬ 
ticularly dangerous, and even impoffible for him to march 
an army, if unacquainted with it. 

In 1702, the duke of Burgundy, being defirous to at¬ 
tack the enemy who were behind Cleves, but not being 
perfeftly acquainted with the foreft in his front, he detach¬ 
ed the marquis d’Alegre with 500 grenadiers, and 800 
horfe, to fee if it was not poffible to find fome paffage thro’ 
it. M. d’Alegre met with a defile which was occupied by 
the enemy: he attacked and forced it; but being advanced 
beyond it, found it was not poffible to proceed farther, by 
reafon of the great number of defiles that fucceeded to each 
other : he thereupon turned back, fent, and had another 
paffage furveyed, where there were found ftill greater ob¬ 
ftacles. He gave an account of this to the duke of Bur¬ 
gundy, who, not choofing to mifs the opportunity of at¬ 
tacking the enemy, fent him out again with a larger de¬ 
tachment, that he might examine whether, by keeping along 
the fide of the foreft, it would not be prafticable for him 
to march up to them by way of the heaths of Mook, on 
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Dcfenfiv* the fide of Grave and Nimeguen. The marquis d’Alegre 
Operations, dif CO vered a defile which led to thefe heaths; he took pof- 
feffion of it, and fent notice thereof to the duke of Bur¬ 
gundy ; who ordered the army to advance, obliged the ene¬ 
my to fend their infantry into Nimeguen, and cannonaded 
their cavalry which had taken poll on the glacis, but were 
unable to maintain it; and the confequence was, that the 
enemy fuftained a great lofs in men, artillery, waggons, 
and baggage. 

This example tends to prove that maps are not always 
to be relied on. There can be no reafon to doubt that the 
duke of Burgundy was furnifhed with the moll exad : but 
yet it is probable that he might not have fucceeded in this 
enterprife, if he had negledted fending M. d’Alegre to fur- 
vey the paffes, and examine two before he proceeeded to that 
through which he marched. 

The following is a general rule: That it is upon the 
ground, and not upon maps, that the roads through which 
an army is to march muft be examined, as well as the fitua- 
tion of places where camps are to be fixed, and fields of 
battle chofen. An army fhould never move before ways 
are opened for every column: with regard to a detachmem 
it is different, as there may arife circumftances which will 
prevent the general from forefeeing what road it may take. 
The command of a detachment fhould always be given to 
an intelligent officer, and one who has made his bufinefs his. 
only ffudy ; who hath been particularly careful to acquire 
a knowledge of the country, and of whofe genius the*, ge¬ 
neral fhould entertain no doubt. A particular choice ftirs 
up emulation in young men, and induces them to exert 
their utmoft endeavours to.deferve fo diftinguifhing a mark 
of approbation. 

Into how many miftakes have even the greateft generals 
fallen, by not being thoroughly acquainted with a country, 
and by differing themfelves to be guided by general notions ? 
M. de Feuquieres cites many examples of great enterprifes 
which have mifcarried by it. 

Toward the end of the year 1673, when a confiderable 
body of infantry, with only few cavalry, was on its return 
from Holland, under the conduit of M. de Luxemburg, 
the prince of Orange having affembled the whole force of 
the Dutch and the Spaniards (under his command), came 
upon the Maefe, with an intention to fight M. de Luxem¬ 
burg between Maeftricht and Charleroy. This march made 
it neceffary for the court to fend an order to M. de Schom- 
berg to affemble all the cavalry that were in Hainault and 
Flinders, and immediately join M. de Luxemburg, who was 
greatly inferior to the prince of Orange in cavalry. The 
prince’s aim then fhould have been to prevent the two ge¬ 
nerals from joining, and to have fought one or other of them 
before their jundtion. The prince’s being unacquinted with 
the country, made him miftake for real the feints made 
by M. de Luxemburg, whilft he was upon the river Ourte ; 
as if his intention was to march by way of the Condros 
and the Ardennes, in order to gain Sedan and the Mezuris. 
The prince of Orange drew near Huy and Namur; and by 
that means was at fuch a diftance from the high-road, that 
M. de Schomberg had an opportunity of advancing with his 
cavalry to Tongres; at the fame time that M. de Luxem¬ 
burg, by a forced march, paffed the Maefe at Maeftricht, 
and arrived at Tongres, where the jundtion of the two armies 
was effedted without any accident. 

If the prince of Orange had made only two refledtions 
upon the nature of the country, he would have avoided the 
miftake he fell into ; the firft of which is, that fcarcely any 
body can be ignorant that the Condros and the Ardennes 
are fterile and mountainous countries ; from whence it is 
evident, that M. de Luxemburg could not have fubfifted 
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his army, efpectally in the month of December: the roads Defence 1 
in thofe parts, very bad in the fummer, are almoft impaffable Oper^^' 
during the winter; consequently the carriages could not 
have paffed but with the utmoft difficulty. 

The fecond reflection is, that if M. de Luxemburg had 
actually defigned to pafs through the Ardennes, why did 
M. de Schomberg advance towards Tongres, and fo expofe 
himfelf to the danger of being beaten, without a poffibility 
of receiving help from M. de Luxemburg, who was on the 
other fide of the Maefe ? If the prince of Orange had had 
a thorough knowledge of the country through which M. de 
Luxemburg pretended he would pafs, he would foon have 
perceived that it was only to throw him into a perplexing 
uncertainty with regard to the road which the enemy’s 
general fhould naturally take : in a word, he would not 
have remained a moment in doubt on the part he had to 
adt. 

By this, then, it appears, that the prince ought to have 
continued on the fide of Liege ; by which pofition he would 
have flopped M. de Schomberg, who would have fcarcely 
dared to advance to Tongres, nor would M. de Luxem¬ 
burg have attempted the paffage of the Maefe at Mae¬ 
ftricht : by this means, the junction would have been pre¬ 
vented ; or, if either of the two armies had advanced, 
the prince could have attacked and beaten it; neither 
would it have been in the power of the other to have affift- 
ed'it. 

It hath frequently happened, and will continue to do fo, 
that a general who knows how to take advantage of the 
knowledge of the country, although inferior in point of 
force, may change a defenfive into an offenfive war. In 
1671, M. de Crcqui, who began the campaign on the de¬ 
fenfive, ended it with obliging the duke of Lorrain to pafs 
the Rhine: that prince difperfed his army, and then M. de 
Crequi formed the fiege of Fribourg. 

The knowledge of a country is flill more effential in 
retreats: there is more art and more precaution required in 
a retreat than in any other aCtion; that operation is the 
conclufion of all preceding ones. If a general, obliged to. 
retreat precipitately, hath but a fuperficial knowledge of the 
country, how will he be able to re-affemble his troops, re- 
eftablifh order, or march with any degree of fscurity ?■ 

Xenophon’s retreat with the ten thoufand Greeks is 
one of the moft ufeful leffons a commander can ftudy : in 
that undertaking were united the virtues of a confummate 
general, and the moft intrepid courage of a foluier ; and 
in particular it exhibits the moft profound knowledge of 
the country. 

The knowledge of a country is as neceffary for a private 
officer as for the commander chief, becaufe he is to exe¬ 
cute with part what the general perform ^|ith all the 
troops. When an officer, to whofe conduit an expedition 
is intruded, joins this knowledge, one of the chief branches, 
of military fcience, to pradtice and experience, he will with 
fo much the greater eafe comprehend and execute the gene¬ 
ral’s intention and plan ; and he will be alfo enabled to take 
the propereft meafures for fuccefs : if, on the contrary, he 
begins a march, without being acquainted’with the country, 
his mind mifgiving him, will increafe the danger, by the 
very means he takes to avoid it: he will fuppofe it in places 
where there is nothing to be feared, and often fall into it 
where he was lead apprehenfive of it. 

The general who commands in the cantonments and win¬ 
ter-quarters, and each officer who commands a particular 
quarter, will never be able to take proper meafures if they 
are unacquainted with the country : they will be unable to 
preferve a proper ftrength when feparated, or to affemble 
without difficulty on the firft order j and for want of know- 
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Defenfive !ng the polls which it is proper to guard, they will occupy 
Ope rations, fa c h as are unneceffary, and leave thofe defencelefs that are 
mod liable to be attacked ; the troops will be greatly fa¬ 
tigued by increafing the number of pods without occafion, 
by fuperfluous or too numerous detachments or patroles. In 
a word, whatever precautions are taken within, the quarters 
will never be in fecurity, if the country round about them 
is not perfectly known, and every important pafs between 
them and the enemy occupied. 

Sect. II. Of the Preparations before taking the 

Field, and the March of an Army on leaving its 

Quarters to go into Cantonments. 

The time for an army to come out of winter-quarters, 
is always regulated by the pian which the general has 
formed for the enfuing campaign. But whether by the 
fituation of the quarters the army is enabled to enter imme¬ 
diately on the campaign, or whether it mud be firft of all 
cantoned, the magazines Ihould be fo fltuated as to be al¬ 
ways within reach, efpecially in that early feafon of the 
year, when there can be no forage upon the ground, and 
confequently the cavalry muft be fubfifted out of the ma¬ 
gazines.' The magazines ought to be diftributed about in 
different parts, that the troops may have lefs way to go for 
their forage. And this diftribution Ihould be regulated by 
the movements which the general forefees the army will 
make on leaving its quarters, fuppofing it leaves them when 
there is only dry forage ; but if the army is in an enemy’s 
country, and there is forage upon the ground, it is certain¬ 
ly better to referve the magazines entire, by which not only 
great trouble will be avoided in tranfporting the forage, but 
alfo a great expence faved to the government. 

Of what nature foever the country may be (an enemy’s 
country is fuppofed), it Ihould be foraged in front as much 
as poffible, in order to referve that which is in the rear, 
that, when the campaign is over, it may be found laid up 
in the barns: if this precaution is not attended to, the 
army will be deftitute of forage at its return, and will of 
courfe be obliged to draw it from home, and confume thofe 
magazines which were before fpared; confequently there 
will be nothing faved, the expence will only have been de¬ 
ferred, but it will be increafed by tranfporting the forage 
from the magazines to the army. 

The forming of the magazines fliould never be delayed 
till the time for opening the campaign approaches. The 
intendant, purfuant to the general’s order, Ihould lay in 
the provifions during the winter, and diffribute them in 
the frontier towns, by which means they can eafily be trans¬ 
ported to whatever place the general fhall order. By thefe 
precautions, the general will not only avoid the inconveni¬ 
ence of being obliged to wait till there is forage upon the 
ground, but he will alfo be enabled to be firft in the field. 
The fame precautions Ihould alfo be taken with refpeft to 
the artillery. It fliould beaffembled upon the glacis of the 
frontier towns, or rather upon that of the conquered places : 
the more it is within reach of readily joining, the fooner 
the operations will be commenced. 

From prudence in the execution of thefe difpofitions, as 
well for the magazines and for the artillery, as for every 
thing that is neceffary to an army, it follows, that a gene¬ 
ral hath often formed a fiege, or at leaft invefted a place, 
and completed his lines of circumvallation, before the enemy 
could be in a condition of coming out of his quarters : he 
may likewife have made many marches, and will pofiefs 
himfelf of advantageous polls, without the enemy having it 
in his power to oppofe him. 

A geneial Ihould obferve, that, in order to caufe his 
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army to be cantoned within a march of the country where Defenfive. 
he defigns to commence the operations he muft make all Operation* 
the troops leave their quarters together; aflemble them in 
many bodies in different frontier towns; proportion the 
marching days to the diftance of the quarters and the len- 
dezvous that {hall have been appointed for them, that they 
may arrive on the day appointed, and that from thence 
they may march in <* body to the place where they are to 
canton. 

All the bodies march, either in the number of columns 
that the fituation of the country will allow, and arrive at 
the cantonment together; or elfe they march feparately, 
and arrive on different days: but, in either of thefe cafes, 
the cantonments for each regiment ought to have been mark- 
ed out; and, if poflible, forage for at leaft three or four 
days diftributed to each quarter. 

In the marching orders which are fent to each com¬ 
mander, the fituation and name of the place where each 
regiment is to canton, fhould be carefully expreffed ; whe¬ 
ther on the right, the left, or in the eentre: the difeipline 
to be there obferved, the place where to go and receive or¬ 
ders, and that where to receive forage, fliould alfo be par¬ 
ticularly fpecified. 

Troops, when upon a march, fliould always obferve the 
moft exadt difeipline; and never be fuffered to advance, but 
in the fame order, and with the fame precaution, as if they 
Were in danger of being molefted or attacked: 

Whenever an army is cantoned, it is generally in an 
enemy’s country; therefore, for the greater fecurity of the 
cantonments, there fliould at leaft be one place that may 
ferve for a fupport. If no place of this fort can be found, 
the army muft then march out together and encamp, inflead 
of going into cantonments. 

As the cantonments are properly nothing more than a 
halting place where the troops are to remain till the feafon 
permits them to take the field, till the proper quantity of 
forage is colledled, or till the neceffary preparations for the 
intended operations are completed, they fliould be more con- 
nedted than the winter-quarters. But as foon as the wea¬ 
ther permits, and all the neceffary preparations which fliould 
have been forwarded during the winter are finifhed, there is 
then no time to be loft ; for an army will always find its ad¬ 
vantage in encamping early, getting the ftart of the enemy 
as much as it poflibly can, and beginning the campaign, no 
matter by what operations, before the enemy can have time 
to aflemble. 

If any particular column, upon the march, prefents its 
flank to any of the enemy’s towns, although it is indifpenfa- 
bly neceffary for every column to obferve all poflible order 
and difeipline on the march, yet this column is more parti¬ 
cularly obliged to it; neceflity makes it become a duty. 

But that it fliould not be too much expofed, fome huffars 
ought to be appointed to march upon its flank, who fliould 
alfo be ordered to advance till they come within fight of 
thofe towns. This column, whether confiding of infantry 
or cavalry, muft detach fome troops to fuftain the huffars, 
in cafe they fliould be attacked and repulfed. By polling 
thefe detachments upon the flank, the enemy will be kept 
at a diftance from the column, and the huffars will be alfo 
fuftained. 

Sect. III. The March of an Army in an open 

Country. 

To diredt the march of armies is not the leaft difficult 
part of a general’s duty, and it is only by a thorough 
knowledge of the country that he can perform this duty ; 
that he can concert the meafures for conducing them in 

4 U 2 fafety ; 
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Defcnfive fafety ; and that he will be enabled to forefee the enemy’s 
Operations, motions. 

There are but three forts of countries which may become 
the theatre of war; an open country divided by rivers, a 
woody, or a mountainous one. 

When an army is in an open country, the general may 
take whatever road he thinks molt convenient, without be¬ 
ing under a neceffity of keeping the beaten road. If he 
choofes to march acrofs the country, it may be done by 
cutting down the hedges, filling up the ditches, levelling 
the ridges, filling up' the hollow ways, thereby rendering 
their afcent or defcent eafy, and by building bridges over 
the ftreams and rivulets which divide the country. But 
neverthelefs it is very imprudent for a general to fuppofe 
himfelf entirely free from danger upon a march; for the 
confequences of felf-fecurity are generally fatal. The effedts 
of negligence in any military operation are pernicious, but 
more particularly fo upon a march ; and although a gene¬ 
ral fhould never fear his enemy when in prefence of him, he 
fhould neverthelefs always apprehend the worft from him 
when he is out of his fight. 

The number of columns in which an army can march in 
an open country is arbitrary, whilft it is advancing, and 
the enemy at too great a diftance to attack or annoy it upon 
its march. But if, on the contrary, the enemy is near at 
hand, and there is a poffibility of his attacking the army, 
it fhould then be difpofed after fuch a manner as to form in 
order of battle in a very fliort time, and to be able to take 
a favourable pofition for action upon the firft fignal. 

If the army prefents its flank to the enemy, the difpo- 
fitions, without confidering the probability of its being 
attacked, fhould be changed ; for an army upon a march 
ought to be always prepared againft any accident that may 
happen. 

A general fhould never caufe an army to move without 
having previoufly confidered and examined the intended 
march of it, nor without a thorough knowledge of the 
enemy’s pofition, and where he is, or without knowing par¬ 
ticularly the ground intended to encamp on. An army 
ought never to move but with fome defign, either to feize 
on fome advantageous poll, to prevent an intended march 
of the enemy’s, to draw him into a difadvantageous fitu- 
ation, to deprive him of fubfiftence, or to procure fome for 
itfelf. 

This maxim being eftablifhed, let it be fuppofed, that a 
general would caufe his army to march, and the enemy’s 
diftance to be alfo fuch as to fecure him from any danger 
of attacks; he hath it in his power to open four, fix, or 
eight roads, in proportion to the number of the troops un- 
.der his command : for the greater the number of columns, 
the lefs is the body of troops contained in each ; confequent- 
Jy there will be lefs confufion, and the fooner will the army 
arrive at its deftined camp. 

Before the march is planned, and the number of columns 
determined upon in which the army is to march, notwith- 
ftanding the general is acquainted with the country, he 
fhould fend out a detachment fome days before, to recon¬ 
noitre the intended route of the army, as well as the camp 
it is to occupy. This detachment is to be commanded by 
the officers of the day appointed for its fetting out: they 
muft have ftaffofficers and guides with them, to conduit 
and to inform them of the nature of whatever may prove 
an obftacle, of the places where the roads begin, and thofe 
where they terminate: they fhould alfo have labourers with 
them, to mend the ways, enlarge the roads, and make 
new ones, if neceffary ; to cut down the hedges, fill up the 
ditches, level the ridges of the hollows, and build or repair 
bridges. 


When the general commanding this detachment is ready Defenfive 
to enter the different ways through which the army is to 
follow, he will divide his detachment into as many feparate 
bodies as the army is to be divided into upon its march ; 
and diftribute ftaff-officers, guides, and labourers, to each 
detachment, with orders to meet again at the fame place 
from whence they feparated. 

Each of thefe detachments fhould advance to the extre¬ 
mities of the woods, if they meet with any, and of the roads 
leading to the camp, intended to be occupied : the com¬ 
manding and ftaff-officers will then advance with an efcort 
to reconnoitre its fituation, and will leave part of their men 
in ambufcade in the woods, or concealed behind fome 
heights, or in fome hollows. The knowledge of the fitua¬ 
tion of the camp being attained, each detachment will re¬ 
turn by the road it came ; but firft, the commanding officer 
of each detachment will make a report to the general of the 
roads they have paffed, what difcoveries they have made, 
and, in fhort, will give him a particular detail of every thing 
they have met with on their way, whether woods, villages, 
hollows, bridges, and of every thing they have done to render 
the road ,eafy for the column that is to pafs through it. 

This detachment being affembled at the place appointed 
for meeting, will take the road to the camp, where being 
arrived, the lieutenant-general will make his report to the 
commander in chief of the army. 

With thefe precautions the army may not only advance 
in fafety, but the roads alfo for every column having been 
reconnoitred and repaired, no accident can happen to re¬ 
tard the march of the army. 

The general muft take care to have detachments of huf- 
fars or dragoons always in the front and upon the flanks, to 
obferve and clear the march of the army ; neither fhould a 
general fuppofe himfelf to be in abfolute fecurity from the 
diftance of the enemy : but whilft he fees all clear before 
him, it would fhow great weaknefs for him to be apprehen- 
five of a furprife, efpecially when every neceffary precaution 
for avoiding it hath been taken. It is certainly a mark of 
prudence to take precautions: but multiplying them with¬ 
out caufe is an undoubted fign of fear and anxiety. 

It is proper to make the army march as near as poffible, 
in the fame order in which it is to encamp ; by which means 
the troops may enter the camp without confufion. The ar¬ 
my being fuppofed to march in fix columns, the infantry 
will form three, the artillery and baggage the fourth ; the 
cavalry, with the remainder of the corps of huflars that are 
not detached, and the dragoons, the two laft upon the 
flanks; fo that the army, on its march, will be in the fol¬ 
lowing difpofition : The column upon the right will confift 
of cavalry, the one adjoining to it of infantry,, and that 
which comes next will be formed by the artillery and bag¬ 
gage ; then two columns of infantry, and the fixth clofing, 
the left, will be compofed of cavalry. It is to be obferved, 
that, if the baggage-waggons belonging to the army form 
too long a row, fome of them may be fent into the rear of 
the columns of infantry, with exprefs orders to the officers, 
to make them march in the column. 

There fhould be an advanced and a rear guard to each, 
column, formed from the troops of which the column is 
compofed ; there fhould be alfo detachments of light horfe 
upon the flanks of the cavalry, in order to keep off any of 
the enemy’s parties that might advance to annoy the army 
upon its march. The rear guard to the column of baggage: 
fhould confift of infantry, cavalry, or dragoons, befides the 
efcort always appointed fbr it. The general officers who. 
are at the head of the two columns of cavalry fhould not 
march too faft, left they fhould get too far advanced before 
the infantry; a matter always to be avoided. The march 
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Defenfive of an army being difpofed after this manner, every column 
Operations , w ill enter the camp at the fame time, and find itfelf oppofite 
to its ground. See Plate DXIV, where a is the army 
formed in order of battle, ready to march, b, The park 
of artillery, where the baggage belonging to the army, and 
their efcorts, alfo are aflembled. c, March of the cavalry, 
to form the column on the right, d, March of the cavalry 
to form the column on the left, e, March of the infantry, 
to form in three columns, f March of the artillery and 
baggage, to form in a column, g, Parties of huffars, cover¬ 
ing the flanks of the army, and forming the rear-guards of 
the column, when the army hath palfed. h , Bridges and 
fords, difcovered by the advanced detachments, who have 
marked the route of the army, i. Bridges built by the 
fame detachments, k Front and rear-guards of the columns 
drawn from the troops of which the columns are formed. 
I, Parties of hulfars, marching upon the flanks of the army. 
ti, Parties of hulfars marching at the head of the army, 
to fcour the country through which the army is to pafs, 
and alfo to examine the routes marked by the advanced 
detachments. 

If, by the enemy’s pofition, although at a diftance, the 
army ftiould, on its march, prefent a flank to the enemy, 
without fearing its being attacked ; yet as the enemy may 
have ftolen one or two marches, as hath happened on many 
occafions, there muft be only two columns of infantry placed 
in the centre. The third muft be placed upon that flank 
which the army prefents to the enemy ; fo that the army 
will find itfelf difpofed upon its march after the following 
manner : Suppofing it is the right which prefents the flank 
to the enemy, the firft column will confift of infantry, the 
fecond of cavalry, the third of artillery, the fourth and fifth 
of infantry, and the fixth of cavalry. The baggage will 
then be diftributed to the three columns upon the left; fo 
that neither the two columns upon the right, or the artillery, 
will have the leaft embarraflrnent, in cafe an adfion enfues. 
The fame difpofition muft be made upon the left, if it is 
that which prefents the flank.' Particular care muft be 
taken that the artillery have orders, fuppofing the enemy 
advancing in full force to attack, to transport itfelf to the 
column of infantry, and to divide itfelf along the front, when 
it fliall be in order of battle, and to keep up a conftant fire, 
in order to give the general time to make fuch difpofitions 
as he fhall find neceflary. 

The column of cavalry fhould be divided into two, and be 
polled upon the flanks of the infantry that is drawn up in 
the face of the enemy ; the other columns muft follow the 
orders which have been delivered to them, and execute them 
with the utmoft difpatch. 

If it appears, either from the proximity or pofition of 
the enemy, that the army is liable to be attacked in front, 
the difpofition for the march fhould be in the fame order as 
the army is to form in for adlion: the artillery muft then 
be diftributed among the columns of infantry; fo that, 
following the divifions where it is placed, the brigades will 
find themfelves fpread over the front of the firft line. In 
this cafe, the infantry will form four columns, which will 
march in the centre of the two columns of cavalry upon 
their flanks; fo that the head of each column, as far as the 
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centre, when placing itfelf in order of battle, (hall make the Defenfive 
firft line, and the remainder, from the centre downward, the Operations, 
fecond ; and the referve which follows fliall form itfelf be¬ 
hind the other two lines. 

It is neceflary that an army difpofed after this manner 
ftiould have orders to draw itfelf into order of battle on the 
very firft fignal, which fhould be a difeharge of two or three 
pieces of cannon. The fignal being given, the firft and 
fecond lines, and the referve, will find themfelves formed in 
a very fhort time. If, from the proximity and pofition of 
the enemy, and the facility with which he can attack, the 
general hath reafon to imagine he will do it, the heavy bag¬ 
gage, with a good guard and efcort, ought to be removed 
into the rear. 

On this occauon the campement (a) fhould not be far be¬ 
fore the army, the efcort ftiould be increafed, and fome de¬ 
tachments of light horfe fhould march in front to cover it, 
and alfo to make obfervation at a diftance. The remainder 
of the body of light horfe fhall continue upon the flanks of 
the army fuftained by dragoons, who, on the fignal being 
given, fhall immediately go and form themfelves in the place 
affigned to them during the aeflion. 

On the firft fight of the enemy the campement fhould re¬ 
tire ; for when fighting becomes neceflary, ail thought of 
encamping muft be laid afide; but the efcort fhall put it¬ 
felf in order of battle, and the light horfe fhall approach the 
enemy as near as poflible, in order to reconnoitre his difpo¬ 
fition and ftrength. The officer commanding them will 
immediately fend a report of the difeoveries he hath made 
to the commander in chief, who on every occafion fhould 
be in the front, and even a little advanced, to furvey the 
nature of the ground ; it being very certain, that in thefe 
cafes a man can much better rely upon his own than upon the 
judgment of others. This was marfhal Saxe’s method; 
particularly when he was apprehenfive of being attacked 
upon a march, or had himfelf an intention of attacking. 

In proportion as the enemy fhall advance, the efcort of the 
campement muft retire in good order, at the fame time 
not neglecting the opportunity, if it offers, of haraffing the 
enemy’s advanced guard, fo as to retard his march, and 
give more time for the army to form in order of battle, and 
to the general to make fuch difpofitions as he fhall judge 
neceflary : after which, the efcort having amufed the enemy, 
or caufed him to flacken the brifknefs of his march, muft 
retire in good order ; and when it fhall be near the body of 
the army, each body fhall return to its own brigade. 

If, from his knowledge of the country, although an open 
one, the general knows there are any thickets, hollows, or 
heights, either on the right or the left, and that this fpot 
may prove favourable to the enemy, he fhould try to poflefs 
himfelf of it. If that attempt is not praClicable, as the 
enemy will undoubtedly take advantage of it, and poft in¬ 
fantry either at thefe thickets or heights, the general muft 
place a brigade of infantry at the head of each column of 
cavalry, which fhall mix by platoons with that line of cavalry 
when formed in order of battle. This difpofition was made 
by M. de Turenne at the aClion of Sinzheim, and at the 
battle of Enzheim. 

If, by the fituation of the country, the flanks cannot be 

fheltered 


(a) This is a French term, for which we have not a fynonyme equally expreffive in the Englifh language. It is 
ufed to denote a certain number of troops, who proportion their time of fetting out before the army, by the diftance or 
proximity of the enemy, in order to trace or mark out the camp. For *Iiis purpofe, a quai ter-mafter and a trooper is 
draughted from every troop of every regiment of horfe ; and a ferjeant and a corporal, in like manner, from every regi¬ 
ment of infantry, fumifhed with ropes and pickets, to lay out the ground for the tents and tire intervals ; fo that every re¬ 
giment will, on its arrival find its ground properly marked out. A field-officer of every regiment alfo marches with th - 
campement, beiides the officers of each corps, who command the detachment. 
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Dtf rtfivc (heltered either by an hollow, a rnorafs, a river, a town, or a in a narrow road, for the general, in order to enable them Eefcnfive 
village, the huflars and dragoons muft. be ported upon the to move with greater eafe, to lengthen the columns too 
wings, but fidewife, fo as to be able to take the enemy in much: from whence would arife two inconveniences ; the 
flank when he fhall come down to charge the firft line, or firft of which is, that the columns would be weakened, 
at leaft to keep back his fecond : thefe huflars and dragoons and that in cafe of a furprife it would not be difficult for the 
fhould be fuftained by the infantry of the light troops be- enemy to feparate them entirely, and it would alfo be im- 
longing to the army. If the right can be formed next a poffible for them to rally ; in the fecond place, thefe 
village, and the left next an hollow, fome infantry and artil- columns thus lengthened, in going round a mountain and 
lery muft be ported there: if there is only the right or the defcending into a valley, would take up a prodigious ex¬ 
left that can be (heltered, that which cannot muft be properly tent; from whence it hath often happened, that the wind- 
fuftained ; and the fame difpolition muft be obferved that ings of the road hiding the middle of the column, thofe who 
hath been juft now mentioned, with regard to an army march in the front rank can fee only thofe who are in the 
whofe flanks cannot be covered. laft, and retard their march, becaufe that, being deceived by 

If, on leaving the camp, the army prefents a flank to the diftance, they will be fcarcely able to diftinguifh whether 
enemy, who may have it in his power to attack it on the they advance or whether they are halted, 
march, it muft then march but in two or three columns at In order to avoid thefe inconveniences, it is not barely 
moft. Each column fhould be difpofed after fuch a man- fufficient for a general to have a thorough knowledge of 
ner, that by a motion to the right or to the left, according the country: he ought immediately to inform himfelf of 
to the wing that is liable to be attacked, each battalion and every particular, however minute, relating to it; he fhould 
fquadron may find itfelf formed in order of battle before take the fame precautions which have been pointed out as 
the enemy. neceflary for a march in an open country, and fend out a 

The advanced guard fhould be compofed of light horfe, detachment, fuch as hath been fuppofed in the-foregoing 
fuftained by dragoons: the rear-guard of cavalry fuftained feftion. This detachment will examine the narrow pafles* 
by infantry : ‘there fhould be alfo fome light horfe upon the furvey and found the fords, run round the windings of the 
. flanks of the cavalry, and fome pieces of cannon with the mountains; and if there are many roads, it will find out 
infantry. The artillery fhould be diftributed by brigades which is the moft pradticable, and that through which the 
in the column of infantry neareft to the enemy; fo that, army, the artillery, and baggage, can pafs with the greateft 
performing the fame movement as the troops, it may find it- eafe ; what ftreams crofs it, and whether there are bridges 
felf placed in the front of the firft line, ready to fire on the over them : it will examine whether they are fufficiently 
firft order. The number of three columns is given to the ftrong, and repair them, or build new ones. It often hap- 
army, in order that the firft and fecond lines and the referve pens in a mountainous country, that the road which would 
fhall be fotmed at the fame time, which cannot be done if be very fhort and commodious proves to be divided, either 
the army marches only in two columns: for troops muft by the reparation of two rocks or by hollows. As thefe 
then be taken from thefe two lines in order to form the breaches, however deep they may be, cannot be all of a 
referve, which would require a confiddrable time, and con- certain breadth, therefore, in order to avoid marching over 
fequently retard the difpofitions ; whereas this referve, form- the unneceflary ground that going round them would take 
ing the third column, is feparated from the main body, and up, bridges fhould be thrown over, if poffible, from one rock 
in a condition to adt with readinefs, according to the orders to another. 

it fhall have received. As the baggage, in this manner of But as in a march, whether in an open or in a moun- 
marching, muft neceflarily be an embarraflment, it muft be tainous country, occafions for throwing bridges very often 
fent into the rear under a good efcort, with orders to join prefent themfelves it is very neceflary to fay a word or two 
the next day at the new camp. relative to the manner of their conftruflion. 

* Six or eight thick pieces of timber are laid acrofs a ri- 

Sect- IV. The March of an Army in a mountainous and vulet, or any other bad place neceflary to be pafled, at fix 
woody Country . feet diftance from each other; thefe muft be crofted again 

by other pieces of timber not fo thick, at the diftance of 
If the fituation of the places in a mountainous country three feet from each other ; which muft be fixed to one ano- 
furnifhes a general with a greater variety of expedients to ther by large pegs, and faggots well faftened together muft 
conceal his difpofitions, it alfo renders more precautions, be laid over them. When the bridge fhall be thus covered, 
and a greater degree of knowledge, neceflary to avoid being fome earth muft be thrown over it, which ought to be well 
furprifed. If thefe kinds of countries, on the one hand, pre- trampled, in order to fill up the vacancies of the faggots ; 
fent greater advantages for the concealment of marches, nnd then, for the greater nrmnefs, new earth fhould be 
they alfo, on the other, offer many difficulties in the tranf- thrown over it, which ought to be well beaten down. The 
porting of the provifions and the artillery, and require a bridge thus made, the troops, the artillery, and the baggage, 
greater degree of vigilance for the fafety of the magazines will P a fs over it with great eafe. 

and the prefervation of the communications with .the frontier It muft be obferved, that the bridges fhould be of the 
townSi fame breadth with the roads ; they fhould be broader rather 

It is to be feared, that in mountainous countries, in roads than narrower, becaufe, exclufive of the danger the artillery 
that cannot be enlarged, the troops prefled too clofe to- an d baggage would run if they were narrower, the ranks 
gether will not be able to move but with great difficulty; being obliged to be ftraitened and the column to be length- 
ar.d as they will embarrafs each other, the front, the rear- enec h the march would of courfe be retarded, and it would 
guard, and the flanks, muft be equally fecured ; the columns be difficult to avoid confufion. The labourers that accom- 
muft be unbroken and clofe, that there be no diftance left P an y the detachment ought to be furnifhed with every fort 
between them ; and halting fhould be particularly avoided, °f tool neceflary for the removing of earth, the felling of 
as that is a circumftance by which an army is moft fatigued, trees, and working and fitting them for ufe. 

It is again dangerous, as the commentator upon Onofan- ° n the report of the commanding officer of this detach¬ 
er obferves, when troops find themfelves ftraitened of room mei « to the general, he will order as many detachments as 

there 
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Defenfive there are columns intended, to fet out two or three hours 
, Operations, before the time appointed for the march of the army. Thefe 
detachments will march carefully over the ways already ex¬ 
amined and prepared : they will fcour every thing, hedges, 
narrow paffes, entrances of paffes, woods, heights, villages, 
in ffiort all that may ferve as fhelter for troops in ambufcade; 
and for greater fecurity, they will poll guards in the villages, 
which guards are not to retire till the rear-guard of the army 
comes up. 

The commanding officer of each detachment ffiould pof- 
fefs himfelf of the heights on the right and left, and ffiould 
diftribute platoons of infantry at proper diftances from the 
rocks and narrow paffes : he ffiould be careful of what may 
be done to oppofe him, and be attentive even to the fmalleft 
paths. When the commanding officer of the detachment 
ffiall be advanced to the end of the paffes, or to the ground 
intended for the camp, he will eftabliffi his infantry in the 
mod advantageous pofts; he will place his light horfe or 
dragoons in the front, but within reach of affillance ; he 
will fend out patroles of light horfe advanced before the in¬ 
fantry. If he receives any intelligence of the enemy, he 
will fend immediate notice of it to the general j but if, from 
the report made to him, the enemy does not appear to be 
fufficiently ftrong to annoy the army on its march, or only 
fome parties were willing to try if they could enter the 
paffes, his detachment will be fufficient to keep them at a 
diftance, particularly as he is in poffeffion of the heights and 
the paffes. 

With fuch precautions as thefe, if the enemy is at too 
great a diftance to attack the army, the march will be per¬ 
formed without any trouble : there will be no obftacle in 
the roads, or reafon to fear that the waggons will be mi¬ 
red ; and if the wheels or axle-trees of any of them ffiould 
break, they will be repaired from thofe which have fpareones : 
if, on the contrary, the enemy ffiould be fo near as to give 
caufe to apprehend an attack, the neceffary precautions are 
taken for forming the troops in order of battle, and for the 
neceffary difpofitions during the aftion. 

It has been already obferved, that an army on a march 
Ihould be divided into as many columns as the detach¬ 
ments have found openings or roads leading to the camp the 
general intends to occupy ; fuppofe two, the army will con¬ 
sequently march in two columns. The difpolition of the 
troops in their march differs entirely from what it w ould be 
in an open country; the advanced-guard of each column 
muft confift of infantry, fome muft be diftributed either in 
the narrow paffes or on the heights, and there ffiould be 
fome advanced detachments of light horfe to fcour the nar¬ 
row paffes : the rear-guard ffiould conftft of infantry only. 
The remainder of the troops may be difpofed after the fol¬ 
lowing manner : 

Four or five brigades of infantry, according to the num¬ 
ber which compofes the army, fliould be placed at the head 
of each column ; the fame partition ffiould be made with 
regard to the artillery, which mud follow the infantry ; the 
cavalry muft march next, and the baggage of each column, 
well efcorted by infantry, muft follow the cavalry ; then 
the remainder of the corps of light horfe which are not 
detached ; and the dragoons are placed the laft, in order 
to difmount and fuftain the rear-guard in cafe it ffiall be 
attacked. 

Each column ffiould confift of the fame number of troops 
as well infantry as cavalry. Platoons of infantry ffiould be 
detached to march on the heights, at proper diftances, in 
order to cover the flanks on the right and left. Care muft 
be taken to march very leifurely in the front, otherwife the 
rear will not be able to keep up ; then, in order to give the 


rear time to come up, the front will be forced to halt, by Defenfive 
which the march will be much retarded and the troops fa^ °r crat!oni - 
tigued. 

Plate DXV. reprefents the march of an army through a 
mountainous country. A is the pofition of the army be¬ 
fore it begins its march. P is the artillery and baggage, 
with their efforts in the front of the camp. B, Parties of 
huffars forming the advanced-guard of the army on its 
march. C, Parties of infantry of the advanced-guards 
of the columns. D, The infantry of the army forming the 
head of the columns. E, The artillery, and waggons be¬ 
longing to the artillery. F, Battalions of artillery. G, 

The cavalry. H, The baggage of the army. I, The ef- 
cort of the baggage. K, Parties of huffars. L, Parties 
of dragoons. M, the infantry of the referve, forming the 
rear-guard of the army. N, Platoons of infantry marching 
upon the heights, to cover the flanks of the columns. O, 

Villages in front of the camp the army is to occupy, and of 
which the light infantry have taken poffeffion. 

Thefe difpofitions are. neceffary, becaufe, as the enemy 
in a mountainous country will be able to attack with infan¬ 
try only, he muft be oppofed with troops of the fame na¬ 
ture : the reafon why the artillery is polled behind the infan¬ 
try is, that in cafe the enemy ffiould attack brilkly in front, 
and the road through which the columns pafs be broad 
enough feme pieces of cannon may be fent into the front, 
which firing with grape-ffiot will foon thin the enemy’s 
ranks, and abate fomething of his ardour: if the road be too 
narrow to permit the bringing forward of the artillery, re- 
folution muft fupply the want of that affillance which the 
cannon would give, and the enemy muft be charged with 
bayonets. The cavalry does not follow immediately, becaufe, 
not being able to. adt in this fort of country, it muft be co¬ 
vered by infantry. The baggage which follows is fufficient¬ 
ly defended by the columns that cover it, and the infantry 
that efcorts it : this infantry ffiould neverthelefs join as of¬ 
ten as circumftances will permit, without being fearful of 
expofing itfelf, that upon the heights being to reinforce 
it in cafe the head of the army ffiould be attacked. 

There are fome mountainous countries fo difficult of ac- 
cefs, that it is impoffible for the cavalry to follow, becaufe 
fome poll muft either be immediately feized, or the enemy, 
being in poffeffion of the hills, muft be driven from them be¬ 
fore it can advance ; or becaufe it would be difficult for it 
to be fubfifted. 

If the army can march in four columns, the difpofi¬ 
tions ffiould ftill be tire fame ; blit as the head of the co¬ 
lumns will be weaker in infantry, the heights ffiould be 
guarded accordingly, and the rear-guard fufficiently ftrong 
to refill the enemy : the fame difpofition ffiould be made for 
one column only. 

If the march is to be made through a woody country, 
the precautions which have been already mentioned in re¬ 
gard to examining the ways through which the army is to 
pafs, and for the detachments which fet out in order to be 
before the army, fliould Hill be obferved : but the difpofition 
and order of the troops muft- be different. If by the fitua- 
tion of the country, the army is obliged to march continu¬ 
ally through woods till it arrive at the camp, the cavalry 
and the baggage ffiould be in three columns in the centre ; 
but fome infantry ffiould be placed at their head and their 
rear-guard : the infantry ffiould march in two columns, one 
on the right the other on the left r f the cavalry and 
k a gg a g e > fome brigades of artillery ffiould be diftributed to 
each column of infantry the remainder muft march at the 
head of the columns of baggage ; the flanks of the columns 
muft be covered by platoons of infantry, placed about at 

proper 



712 W A 

Defence proper diftances, which r.re to follow the columns at 40 or 
Opera tions. paces diftance, without everlofing fight of them. 

Plate DXVI. reprefents the march of an army through 
a woody country. A, Is the army formed in order of 
battle previous to the commencement of the march. B, 
The cavalry, which have marched fome paces in advance, 
in order to make room for the infantry. C, The infantry, 
which, by facing to the right, forms the column upon the 
right. D, The infantry, which, by facing to the left, forms 
the column upon the left. E, Bodies of infantry, which 
are to march at the head of the columns of cavalry. F, 
The park of artillery, where the baggage belonging to the 
army, and the efcorts, alfo are affembled. G, The march 
of the infantry, forming in cojumns, H, The march of the 
cavalry, forming in columns. I, The march of the artille¬ 
ry and baggage with their efcorts, forming in column. K, 
The army in march. L, Huffars of the advanced guard 
keeping the roads, marked out by the detachments fent on 
before. M, Infantry, forming the advanced guard of the 
columns. N, Small parties of infantry, marching upon the 
flanks of the columns. O, Parties of huffars, marching up¬ 
on the flanks of the army. P, Infantry of the referve form¬ 
ing the rear-guard of the army. 

If by the knowledge which the general has of the coun¬ 
try, or rather from the report of the officers who command¬ 
ed the detachment fent out to view, open, and repair the 
roads, he knows that the country is interrupted by woods 
and little plains, the difpofition ought to be wholly chan¬ 
ged ; it will then be fufficient that the fecond detachment, 
which in other cafes ought to fet out the evening before, 
fets out only two hours before the campement. This de¬ 
tachment Ihould be compofed of infantry, light horfe, and 
dragoons ; the infantry to fcour the villages and the woods, 
the light horfe to penetrate into the woods wherever they 
can enter, and clear the inarch of the Infantry, and the dra¬ 
goons to fuftain the whole. 

When the difpofition for the march of the army is fop- 
pofed to be in five columns, the infantry fhould form two, 
the cavalry two more, and the artillery and baggage the 
fifth. If it is thought there will be any occafion for artil¬ 
lery, a brigade or two may bediftributed to the columns of 
infantry ; and the remainder may march at the head of the 
efcort of the baggage, which is to be defended by the regi¬ 
ment of artillery ; to which muff be added a detachment of 
infantry, which will form the advanced guard. The caval¬ 
ry and dragoons are to keep the open country as much as 
poffible, and the infantry the inclofed ; and the beft and 
mod acceffible road Ihould always be given to the artillery 
and baggage. In order that the columns may preferve the 
fame length in marching, a brigade of infantry Ihould be 
placed at the heads of the columns of cavalry 5 if this pre¬ 
caution, which fixes the head of the columns of cavalry, is 
neglected, the cavalry will extend a great way before the 
columns of infantry, which Ihould be always avoided. The 
rear-guard Ihould confift of infantry, cavalry, or dragoons: 
the light horfe Ihould always march on the flanks on the right 
and left, and before the army. 

It is after this manner that the march of an army may 
be difpofed through a woody and a mountainous country ; 
but an army muff always fuit its motions to circumftances, 
and to the fit nation of the country where the war is carried 
on. If the general is inferior in point of number, he Ihould 
make choice of defiles ; becaufe in them he can always pre- 
fent a front equal to the enemy’s. Who can be ignorant 
-that Leonidas with 8000 Greeks, at the ftraits of Thermo¬ 
pylae, flopped the almoft innumerable army of Xerxes, who 
was unable to force him ? 

A mountainous and woody country, when thoroughly 
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known, becomes a more favourable theatre for praftifmg Defenfive 
the wiles and ftratagems of war than an open country ; it is Operatio n*, 
true that the knowledge of it is more difficult to attain, and, 
that it requires more vigilance and readinefs in the general. 

Hannibal was even drawn into the ambufeades by his own 
guides ; an example worthy the notice of a general who takes 
guides that have either but little regard for him, or are unac¬ 
quainted with the country : it is impoffible to try them too 
much ; and their ignorance is often more fatal than treachery 
itfelf. 

The marches that require moft precaution are thofejnade 
in the night, thpfe made in fight of the enemy, and thofe 
that Ihould be kept fecret. 

The firft Ihould be avoided as much as poffible ; but if 
circumftances require and force an army to march over a 
mountainous country in the night, care Ihould atleaft have 
been taken to furvey the roads during the day ; to make the 
guides march at the head of the army ; to keep the ranks 
very clofe together, that the men may notlofe fight of each 
other ; and that part of the troops do not miftake one de¬ 
file for another, which may eafily happen in the dark, if the 
advanced guard has marched a little too faff, and the offi¬ 
cers haftened too much. The Greeks, according to Xeno¬ 
phon, on like occafions, gave the heavieft arms to the troops 
that marched at the head, thereby to oblige them to proceed 
leifurely. 

In thofe marches that are made in fight of the enemy, 
befide the precautions neceffary to be taken for the fafety 
of the troops, and which have already been mentioned, the 
general Ihould endeavour to deceive them by falfe appear¬ 
ances, and by an oftentation, often in fuch circumftances, ne¬ 
ceffary : as extenfive a front as poffible Ihould be given to 
the army ; the inteivals of the ranks and columns Ihould be 
widened, but not fo as to weaken them ; the general Ihould 
take advantage of an height, poffels himfelfofit, and poll 
fome troops on it, in order to make the enemy fufpedt there 
may be Hill more behind ; advantage Ihould be taken of a 
wood, and, by marches and countermarches, the fame troops 
Ihould be made to pals and repafs, in order to make the ene¬ 
my believe the army ftronger than it really is. There have 
been inftances of generals, who, on like occafions, have 
made fuch good ufe of their ground, that, by the arrange¬ 
ment of troops, they have feemed to multiply them in the 
enemy’s eyes; and who, although inferior in ftrength, ap¬ 
pearing to have the advantage of numbers,- have kept the 
enemy in awe. 

But Hill, unlefs it is to deceive the enemy, a general 
Ihould conceal his force and management: his force, be¬ 
caufe, if fuperior, he will not fail to profit by that advan¬ 
tage ; and if inferior, he Ihould avoid.a battle : he will con¬ 
ceal his management, becaufe he will prevent the defigns cf 
the enemy’s general, who will receive as much information 
from his fucceffes as from his mifearriages. Pyrrhus, who 
taught the art of war to the Romans, was in the end con¬ 
quered by them. The Mexicans often turned the arts and 
wiles of Cortez and the Spaniards ag linft them ; and the 
Czar Peter I. never regretted a defeat when tt became the 
means of inftrudting him howto conquer in his turn. 

It is impoffible to lay down fixed rules for fecret marches : 
it is by his addrefs that a general will improve circumftances': 
it is by art and contrivance that he will evade the enemy’s 
vigilance, and deceive his fpies. 

General rules only can be given for the difpofitions to 
be made of troops upon a march ; particular ones would 
be merely conjeftural, becaufe the general of an army muft 
always depend upon circumftances : it is the fituation and 
nature of the country, the number of troops, the near- 
nefs of the enemy, the facility of foraging, and the paffes 
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WAR. 


Defenfive 0 f w hich the enemy Is poflefled, that ought to determine 
Operations, him. 

In a word, whatever is the order and difpofition of the 
troops, it mul be fuch, that they flia.ll always be able to 
fuftain each other ; that the flanks Iha.ll be well guarded, 
and the fronts fecured ; the roads null have been i'urveyed 
and opened ; and whatever the nature of the country is, all 
the columns fltould arrive at and enter the camp at the 
fame time. 

Sect. VI. Of Camps in defenfive War . 

It is in general more difficult to carry on a defenfive than 
an offenfive war, but more particularly fo in an open than in 
a mountainous country. In the former, there is nothing to 
conceal the movements and difpofitions of the army from 
the enemy ; whereas, in the latter, the nature of the places 
prevents the enemy from difeovering them : but whatever 
may be the nature of the country, the choice of a camp, 
when on the defenfive, and the art of pitching upon an ad¬ 
vantageous fituation, is what proves the genius and talents 
of a great officer. Exclufive of a thorough knowledge of 
the country, this operation requires a quick and penetrating 
eye in a general, to enable him to feize the polls which from 
their fituation may prevent the enemy either from attacking 
him or penetrating into the country. 

A general who adts on the offenfive, takes what ftate or 
circumffances he pleafes; he may aft as he choofes, and is 
not under a neceffity of regulating himfelf entirely by the 
enemy’s motions : whereas a general that is not fufficiently 
flrong to attack, is commonly obliged to continue quiet till 
the enemy hath afted, and then to regulate his motions ac¬ 
cording to thofe made by the oppofite army, unlefs his fu- 
perior abilities give him a particular advantage over the ene¬ 
my’s general. 

Although it is always neceflary for a general to have a 
thorough knowledge of the country, this knowledge will 
yet become more neceflary to him when afting on the de¬ 
fenfive. He ought to prevent the enemy’s entering his 
country, and forming any fiege there (a plan which he can¬ 
not execute, unlefs he is poflelfed of the mod advantageous 
pods, and alfo of thofe which cover the towns liable to be 
threatened), by proper difpofitions that fecure his camp : by 
covering his fronts and rears, and keeping the communica¬ 
tion between the camp and the places where the magazines 
are ; by endeavouring to annoy the enemy in his convoys 
and foragings; by harafling him in his camp, and perplexing 
him with fmall detachments, to which he will be obliged to 
oppofe more confiderable ones: thefe difpofitions, properly 
managed, may deffroy any enterprifes the enemy may have 
formed againll the army. 

Plate DXV1I. reprefents an army properly encamped 
to lerve thefe purpofes. A, Is the camp of the main body 
of the army. B, An advanced camp, compofed of dragoons 
and huflars, in order to cover the right of the army, to 
guard the pafles by which the enemy might make incurfior.s 
upon the flanks and rear of the army, moleft the convoys, 
and cut off the communications. C, Villages and bridges, 
guarded by the light infantry. 1), Polts of difmounted 
dragoons in the fr-nt of iheircamp. E, Polls of dragoons 
on horfeback, to fecure the communication between their 
camp and that of the main body of the army. F, Bridges 
built, to keep up the communication between the grand 
and the advanced camp. G, Bridges and villages guarded 
by detachments of infantry. H, Grand guards of Jurfe. 
I, Guards of infantry. K, Bridge, village, and mill, guard¬ 
ed by the infantry belonging to the army. L, Camp of 
dragoons and huflars covering the left of the army, and fup- 
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porting the light infantry. M, Villages and bridges guard¬ 
ed by the light infantry. N, Polls of difmounted dragoons 
in the front and on the flanks of their camp. O, Pods of 
dragoons on horfeback. P, Polls and detachments of huf- 
fars, to patrole in the front and upon the flanks of the army, 
and their camp. 

By the enemy’s fuperiority, the nature of the country, 
and the fuccefs of campaigns, the general Ihould determine 
whether or not his camp Ihould be entrenched: the en¬ 
trenching of camps requires much obfervation. It is eafy 
(fays Vigetius) to entrench a camp while at a diftance from 
the enemy ; but it becomes a very difficult operation when 
the enemy is near at hand. The Romans, according to 
him, ufed to keep all their cavalry and half their infantry- 
drawn up in order of battle, in order to cover thofe troops 
that were employed in working at the entrenchments. Cas- 
far, when in Spain, fortified himfelf after this manner under 
the eyes of Afranius and Petreius, without their having the 
lead knowledge of it. 

Before a general fortifies a camp in a plain, he muff 
obferve the polition in which the ground will permit him to 
form his camp; whether or no it will be liable to be fur- 
rounded •, if it will entirely cover the country it is to pro¬ 
tect, and the towns for which there is moft reafon to be ap- 
prebenfive ; if the parts in the rear are open ; if forage is in 
plenty ; if provifion can eafily be brought; if there is wood 
and water; if it is impoffible for the enemy to enter the 
country without forcing the camp ; if all thefe circumffances 
concur, it is certainly moll advantageous to entrench the 
camp. 

A general Ihould never be too fecure by having a fuperi¬ 
ority of numbers ; he ought not on that account to negledl 
fortifying his camp: even when he ads on the offenfive, 
thefe entrenchments will not hinder him from marching 
out to the enemy whenever he judges it proper, and his 
army will by that means be flieltered from the enemy’s at¬ 
tempts. 

There are many methods of entrenching a camp by lines 
beginning on the right, and covering the whole front of the 
camp to the left; thefe lines, in their extent, have redoubts 
and angles at proper diftances; and the line being continued 
from one to the other, forms the curtains. In the front of 
them there is a large and alfo deep ditch ; fometimes a co¬ 
vered way is added, which is pallifadoed and lloccaded 
throughout the whole front of the lines. To render them 
yet flronger and more difficult to be forced, there are pits 
funk before the covered way. Thefe pits are ranged che¬ 
quered-wile, about fix feet deep and five broad, and are in 
form like a reverfed cone. Such were the pits which the 
duke of Berwick caufed to be made in 1734 to the lines of 
circumvallation before Philiplburg ; only with this diffe- 
rance, there was no covered way. Without doubt thefe 
lines are formidable, and even very difficult to attack ; hut 
a great deal of time is required for conftrudling them ; and 
if there is not a fufficient number of peafants in the army 
to work at them, troops mull be employed to expedite 
them ; which will not only greatly fatigue them, but may 
alfo coll the lives of many ; becaufe the removing of earth 
often caufes great diforders, particularly where the ground 
is fwampy or clayey. 

The method praftifed by marlhal Saxe feems much fupe- 
rior to thefe lines. It contained as large an extent of 
ground, without diminiffiing the labour; becaufe, inllead of 
lines, it confided of redoubts, which require as much work 
to form the four faces and the covered way as lines always 
continued. At the fiege of Maellricht, in 1748, he ufed 
thefe redoubts inllead of lines ; their diftance from each 
other was 48 yards ; they were lloccaded, and the covered 
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Defc-.O.- way pallifadoed. Thefe redoubts prefen ted an angle to the 
Operations, field, and consequently were a mutual protection to each 
other ; they were each of them capable of containing a bat¬ 
talion. 

His defign, fuppofmg the enemy come to attack the- ar¬ 
my, was to caul'e all the redoubts to be occupied ; to plant 
ten pieces of cannon between each, and to draw the army 
up in order of battle behind them :. by this means the ene¬ 
my would be obliged to force the redoubts before they could 
attack the army, which could not be done without great 
lofs. But fuppofmg the redoubts to be forced, how would 
the enemy be able to enter the intervals without dividing ? 
The army behind, in order of battle, would charge him, 
without giving him time to recover himfelf, and it is highly 
probable would beat him. 

By following this method of entrenching a camp, if 
feme of the enemy’s battalions fhould, for example, force 
three or four redoubts, they certainly would not dare to ad¬ 
vance as long as the remainder fhould hold out; fo that a 
general might, by detaching feme brigades, and caufing 
them to march to the affiftance of the battalions that have 
been forced, retake the redoubts; or, without difordeiing 
the order of battle, drive away the troops which are in pof- 
ieffion of them with his cannon. In fhort, this method 
feems to be excellent, becaufe it proves that all the redoubts 
may be forced, and yet the army not be beaten, becaufe it 
has not fuffered in the action, but remained the whole time 
in order of battle with all its cannon; fo that the enemy will 
be reduced to the neeeflity of beginning a fecond battle.— 
.Lines, on the contrary, have not the fame advantage; all 
the troops, or the greateft part of them, muff line them; the 
cannon .is planted at proper diflances either on the angles 
of the redans, or thole of the redoubts. If one part only 
is forced, the aimy.is beat, and the cannon taken,'becaufe 
the enemy makes the attack with his whole front. 

Lines are indeed never good, unlefs when there is a large 
extent of country to be guarded, and fome frontier to be 
covered from the incurfions of the enemy ; the front of an 
entrenched camp feldom .exceeds fix miles, more or lefs, 
whereas lines to cover a country have fometimes extended 
30 miles in front. By fomer it is thought, that, in order 
to cover a country, it is fufficient to have certain holds, 
which lhall be llrong, and well entrenched, with patroles 
continually going from one end of the polls to the other, 
and each poll to be provided with fignals both for day 
and night. It is unneceffary that thefe patroles Ihould be 
llrong,. provided they follow, and are continually eroding 
each other ; this will be fufficient to prevent the enemy pal- 
fmg undifeovered. It is certain that the enemy will not 
dare to pafs between thefe polls, whether he be llrong or 
weak ; if he pafs in a body, he will be cut off behind, and his 
convoys intercepted ; -if he pafs only in parties, they will be 
cut off with the greater eafe. However, lines of this nature 
would require much labour, and alfo take up years to com¬ 
plete them. 

M'atlhal Saxe’s method for entrenching a camp in a woody 
country interfperfed with fmall plains, feems alfo to be a ve¬ 
ry good one. The redoubts are to be erected in the plain ; 
and lines thrown up in the woods according to the ufual 
method, with redans placed on the fide of each other, at 24 
toifes diltance; there fhould be a pallifadoed ditch in the 
front, and the lines as well as the half-moon Ihould be frai- 
fed with pointed Hakes; behind thefe lines, which cannot 
be very extenfive, becaufe they only cover part of the front 
of the camp, mull be placed the troops necelfary for defend¬ 
ing them ; a confiderable entrenchment of felled trees mult 
be made behind, with the branches of the trees entangled 
with each other, and fome openings mull be left wide e- 


nough to permit the troops who <vuard' the lines to pafs Defenfivc. 
through, in cafe they fhould be overpowered and obliged to Operations, 
retire ; the cannon mult be planted in the front of thefe 
openings; and the remainder of the army mutt be drawn up- 
in order of battle, too paces at moll behind the retrench¬ 
ments of trees and the half moons. The retrenchments of 
trees are placed about 60 or 80 paces behind the lines, and 
not before them, becaufe it will be a new and unexpected 
obllacle to the enemy. Thefe retrenchments, carefully- 
made, and with large trees, can be deftroyed by cannon on-, 
ly, which would take up a confiderable time ; if they were 
in the front of the lines there would certainly be a rampart 
more; but that might be ufelefs, and perhaps hurtful, be¬ 
caufe the fire of the enemy to make a paffage would drive 
the fplinters of the trees into the lines,, which would do more 
harm than even the Ihot itfelf. 

PlateDXVIIl.reprefentsanentrenchedcamp; inwhich A is 
themain body of thearmyencamped behinditsentrenchments, 

B, The c-amp of the troops of the referve, C, Camp of the 
dragoons, to fecure the rear of the army. D, Camp of huffars,, 
to cover the ground upon the right of the army. E, Villages 
and redoubtsguarded by the light infantry, tofecure the camp 
of the huffars. F, Bridges built to fecure the communica¬ 
tion of the army with the ground upon the right, and to fa¬ 
vour the retreat of- the troops polled on the oppofite fide. 

G, Brigades of artillery diftributed upon the flanks, and a- 
long the whole front of the army. H, The park of artil¬ 
lery. I, A bridge entrenched, to fecure the communica¬ 
tion between the army and the ground upon the left. K, 

Villages and farm-houfes, guarded by detachments of huf¬ 
fars and light infantry, to patrole in the front of the army: 

In a mountainous country the difpofitions for entrench¬ 
ments are different: it is impoflible there to find plains fuf- 
ficiently large to draw up an army in order of battle, and 
place it beyond redoubts, as in an open country ; the ave¬ 
nues and the pafles only can be entrenched ; the redoubts 
would not be fufficient, becaufe not only the avenues mud 
be guarded-, but the heights alfo occupied. Now, as it will 
often happen among mountains that there is not a foot of 
earth, how can redoubts be erected there? A general 
mull then make ufe of fuch affiftance as the country can 
furnilh him with, whether by heaping Hones uponeach c-- 
ther, or by retrenchments of trees well joined ; and thus 
contract lines fufficiently llrong to Ihelter the foldiers from, 
fire and all injury. In an open country, a general in a man¬ 
ner furts the ground to his difpofitions; in a mountainous 
country, he mull apply his difpofitions to the ground 
but in any country whatever, he mull ufe all the affift¬ 
ance of art for entrenching of camps. In mountainous 
countries there are more inequalities of ground, which ren¬ 
der the enemy’s approach to the lines difficult; and altho’ 
it is almoft impoflible for a camp in a mountainous country 
to be attacked in front, nothing Ihould be neglected for its 
fafety: but all the avenues by which it-may be furround- 
ed mull be entrenched with care, and all the heights which 
overlook it fecured ; becaufe the enemy, without intending 
to attack in front, will amufe him during the time necelfary 
for troops to take a long round, in order to penetrate to the 
camp on another fide. If Leonidas, with his 8000 Greeks, 
had been poffeffed of all the avenues, ways, and heights, by 
which he could be cut off, in the fame manner as he was of 
the pafs of Thermopylae, Xerxes with his innumerable ar¬ 
my could never have forced him in the defiles which he 
guarded. 

The entrenchment fhould never be more than 250 or 300 
toifes,. which make from 50.0 to 600 paces, diftant from the 
camp, and which ought to be divided into three parts. 

This diftance fhould be made, that the troops may be able 
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Defenfive to judge of the parts that can he carried with greateft 
Operations. e afe, and of thofe which are mod in need of affidance, that 
they may march there with greater order, difpatch, and fa¬ 
cility : whereas, if this didance is not obferved, it will hap¬ 
pen, as hath been fometimes feen, that the troops not hav¬ 
ing ground fufficient to range themfelves in order of battle, 
the difpofit.ons will be impeded by confudon and diforder, 
and the enemy will have forced the lines before the troops 
can be in a condition of oppofing him. 

But in a mountainous country, it is not fufficient for a 
general that he cannot be turned ; that he hath profited fo 
well by the advantages of ground, as to render the enemy’s 
approach to the camp difficult; that the affidance of art 
hath been joined to nature; and that the country to be 
guarded is entirely covered : he mud alfo be careful that the 
communication with the neighbouring towns where the ma¬ 
gazines of war and provifion are edablifhed, isfafeand eafy. 
If any one of thefe particulars is negle&ed, the camp is ex- 
pofed, neither can the general continue in it the time that 
would be necedary to retard the march and defigns of the 
enemy. As it hath been already obferved, that there is 
fcarcely any pod that is not liable to be turned or overlook¬ 
ed, the camp (hould be entrenched only fo far as the en¬ 
trenchments may become an obdacle to the enemy, and as 
they may be a means of giving the general time to retire to 
occupy another pod. 

When the enemy undertakes the fiege of fome town, 
and the general, although with an inferior army, is whiling 
to fuccour it, or caufe the fiege of it to be railed, he fhould 
feek out a fpot naturally drong, and entrench it according 
to its fituation: if an open country, according to the me¬ 
thod above mentioned ; if among mountains, according to 
the affidance that the nature of the country may give; and 
make ufe of thefe entrenchments as a fure afylum from 
whence to make fallies upon the enemy, to attack his fora¬ 
ges and his convoys, and to oblige him to raife the fiege as 
well by the fatigues of it, when it hath been drawn out to 
a greater length of time than was defigned by the enemy, 
as by the want to which he is reduced by the continual in¬ 
quietudes that the entrenched army hath given him. 

When an army is in an open country, it generally conti¬ 
nues in the fame camp for fome fpace of time ; becaufe it 
is certain the enemy cannot conceal his defigns fo effectually 
from the general, but he may be able to circumvent them ; 
but in a mountainous country, it is uncertain whether an 
army will continue in the fame pod till morning that it oc¬ 
cupied overnight. A general mud then encamp in fuch a 
pofition, and after fuch a manner, that in cafe the enemy 
comes to attack him in force and with advantage, he may 
be able, without danger, to proceed to another pod, and e- 
vade the enemy’s defigns. 

It requires great Hull in a general to judge when it is pro¬ 
per or improper to make choice of places which have a great 
many avenues on one fide ; becaufe if he fhould be attacked 
in a camp inclofed by rocks, or deep in a valley which hath 
but one or two paffes open, it will be very difficult for him 
to difengage himfelf from the enemy : on the contrary, if 
there are many fmall paffes or avenues to the ground of 
which he is poffeifed, and by which the enemy may eafi- 
ly inved his camp, it will require a great number of men to 
guard them. But on thefe occafions a general ffiould be 
ever careful to m ike a good difpofition of his troops, to 
maintain drift order and difeipline in his camp, and to 
fend out his patroles with the greated regularity ; by wbicti 
means he will free himlelf from all apprehenfions of being 
fu: prifed. 

There ought to be no difference between a well-govern¬ 
ed town and a well-ordered camp ; the exafted order fhould 


be obferved, and the drifted difeipline kept up : if a fol- Defenfive 
dier is at liberty to q"it or enter it at fkafure, the Operation?, 
enemy’s fpies will not fail to make their advantages of it. 

If the camp is unhealthy, or didroffed for provifion, water, 
wood, or forage, and the foldier hath real caufe of com¬ 
plaint, every method iliould be tried to avoid the danger 
that will attend his being difeouraged. It is often owing 
to the little order exifting in the camp, that the foldiers are 
feized with a panic, occafioned by the abfurd and ground- 
lefs reports that are diffufed throughout it; troops thus 
terrified, are in a manner vanquiflied before they come to 
adlion. 

In a mountainous country, fuch places fhould be avoided 
as are fubjedt to be over flowed, either by the melting of the 
fnow, or by torrents, which at fome feafons appear no more 
than trifling rivulets, but which, at others, fweli and carry 
off every thing they meet with in their way : of this nature 
were thofe mentioned by M. de Feuquieres which he found 
near the rock that he attacked and took in 1690 from the 
Baduais. Situations in the neighbourhood of woods are 
generally to be feared, becaufe the enemy may fet them on 
fire, and the flames be communicated to the camp. The 
general ought alfo to fatisfy himfelf with regard to the na¬ 
ture of the fprings, wffiich may agree very well with the in¬ 
habitants, but prove very unwholefome to ftrangers : fuch, 
according to the reports of the French, is the nature of the 
fprings in many parts of Italy. The water belonging to 
certain ftreams or rivers will be pernicious, while that be¬ 
longing to the fountains and wells in the fame country will 
be very wholefome and falutary. 

Sect- VII. Of efcorting Convoys. 

The conducting of convoys is one of themoft important 
and mod difficult of all military operations. In the efcort 
affigned them, and the number of horfe and foot of which 
this efcort is compofed, the general ought to be guided by 
the diftance of the town from whence they fet out ; the dan¬ 
gers to which they are expofed from the different parties 
they may meet; the diftance and ftrength of the enemy, 
and the extent and nature of the country they have to tra¬ 
vel over, whether an open or a mountainous one ; the num¬ 
ber of waggons, and the quality of the convoys, whether 
they confill of money, or ammunition for war or provifion ; 
and whether they are extraordinary or daily. When efcorts 
are too numerous, the troops are fatigued, and no end an- 
fwered ; and when they are too weak, they are liable to be 
beaten. M. de Puyfegur obferves, that it is as dangerous 
to give an efcort of 2000 men to a convoy where only rooo 
are requifite, as to give but 50010 one where ioco are ab- 
folutely neceffary; in the firft, the troops are unnectffirily 
fatigued, and in the fecond, the convoy is expofed to the 
danger of being carried off. 

All thefe confiderations fuppofe the general to be a man 
whofe natural parts are matured by experience, and who is 
fenfible that, without a thorough knowledge of the country, 
the foundation of all conduct, it will be impoffible to make 
a proper difpofition of troops. It a general is ignorant 
of the places mod proper to form ambufeades; of thofe 
where there are bridges and fords ; of the paffes which are 
molt dangerous, and thofe which will favour the enemy’s ap¬ 
proach in order to attack, and whether in head, flank, or 
rear —he aCts but as chance directs, and his difpofitions wi'l 
have no meaning, either with refpeCt to the fituation of pla¬ 
ces, or the nature of the ground ; the orders wi'l be ill exe¬ 
cuted, the evolutions performed without exaCtnefs, and the 
difpofition of the troops will be faulty ; the feparate bodies 
being, confequently, unable to fuftain and affift each other, 
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will Toon be beaten and difperfed, and the convoy carried 

off. 

The general officer commanding the convoy ought, for 
its fecurity, to diftribute his troops after fuch a manner 
that they may be a mutual affiftance to it. The choice of 
the troops to form the effort is undetermined, as it is by 
the nature of the country their quality fhould be decided. 
In mountainous and woody countries, only infantry, huffars, 
or dragoons, can be made ufe of; the huffars or dragoons 
are to march in the front and on the flanks, to ffour the 
woods, examine the avenues, and make fare of the defiles ; 
in a,n open country, the effort lhould be compofed of infan¬ 
try, cavalry, huffars, or dragoons. But whatever may be 
die nature of the country, the convoy ought never to ad¬ 
vance without firfl fending out detachments to reconnoitre 
at a diftance. 

If the convoy marches through a mountainous country, 
a large body of cavalry would not only be ufflefs, but alfo 
an embarraffment, as it would be unable to aft, except with 
great difficulty; whereas, in an open country, cavalry is 
very ferviceable. In any kind of country a convoy can be 
efforted with infantry, efpecially when the enemy can only 
adt with his ; but as in an open country it is neceffary for the 
infantry to be fupported, the cavalry mull be ufed for that 
purpofe. In a mountainous country, infantry can carry on 
war alone. 

In this lad cafe the officer commanding the effort ought 
to place a body of infantry at the head, another in the cen¬ 
tre, and a third at the rear-guard ; to diftribute fmall bodies 
at proper diftances on the right and left; and he fhould be 
particularly careful to poffefs himfelf of the heights. The 
huffars mull be diftributed to the advanced and rear-guards, 
and, in order to be more certain that every part hath been 
flrictly examined, as the convoy advances, notwithftanding 
the huffars of the advanced guard have already ffoured the 
avenues, woods, valleys, villages, and hollows, the huffars 
belonging to the rear-guard fhould again look into thofe 
places, to fee whether any thing hath effaped the notice of 
the advanced guard. Thefe precautions are never without 
their ufe, and do not in the leaf! retard the march of the 
convoy. 

The fmall detachments fhould advance as far as poffible 
into the country, without expofing themfflves to the dan¬ 
ger of being cut off, the huffars with piftol or mufquetoon, 
and the dragoons with their carbine in hand, in order'that, 
if they fhould meet the enemy, they may, by firing, give 
the officer commanding the effort notice of it, fo that he 
may have time to make his difpofitions for defending and 
preferving the convoy. The convoy may continue march¬ 
ing on till the enemy is diffovered : but on the firfl notice 
of him, it mull Hop, and the officers belonging to the con¬ 
voy fhould park their waggons ; or, if the ground will not 
admit of that, they fhould caufe them to keep very cloff to¬ 
gether, and double them up with the diftance of four paces, 
which fhould be filled with infantry, between each waggon. 
By this movement the length of ground taken up by the 
waggons will be contrafted, the troops will be brought 
cloffr together, and will form a ftronger and heavier body, 
capable of affifting each other with more eafe. 

In a mountainous country it is almoft impoffible for the 
enemy to attack the advanced and rear guards and the centre 
at the fame time. Nevertheleff, if he fhould find an opportu¬ 
nity of forming thefe three attacks at once, by following the 
difpofitions above mentioned, he will find troops at every 
part to receive him : neither will he be able to make himfelf 
mailer of the heights without attacking them, and the troops 
already in poffeffion of the ground will eafily repulff him ; 
and by the affiftance which the officer commanding the ef- 


cort fhould endeavour to fend them, they will be enabled to Defenfiye 
maintain themfelves in them, to protect the convoy, and Operation*, 
the enemy will be unable to attack by more than one or 
two paffes. 

If the enemy forms but one attack, only a part of the 
troops muft be oppofed to him, becaufe it is to be fuppofed 
this attack may be made only with a defign to draw the 
whole ftrength of the detachment to that part, and which, 
by being altogether in that one place, will give the enemy 
concealed in ambufh an opportunity of falling with eafe 
upon that part of the convoy that is unprovided with troops, 
and which will of courff be incapable of making any de¬ 
fence. The troops of the centre fhould never march to the 
affiftance of the advanced guard, if it is that which is at¬ 
tacked, nor thofe of the rear-guard to the affiftance of the 
centre ; but a party from thofe troops which cover the flanks 
of the convoy fhould be collefted in a body, and ffnt to 
affift the part that is attacked. However narrow and con. 
fined the country may be, a convoy may be eafily conduc¬ 
ed by infantry, when it would be impoffible to do it with 
cavalry. 

When any pafs or avenue croffes the road on which the 
convoy marches, it fhould be covered by a body of infantry, 
which will remain there til) the rear-guard is come up; then 
it will fall into the poll affigned it for conducing the con¬ 
voy. It is always to be fuppofed, that this pafs hath beetx 
examined by the advanced detachments. If the effort is 
compofed of infantry and dragoons, the latter fhould be dif- 
mounteJ, in order to give an additional ftrength to the 
guards, and their horfes may be tied to the waggons. The 
huffars, if the nature of the country renders them unfer- 
viceable on horfeback, may alfo be difmounted ; by which 
means, inftead of being an embarraffment to the infantry, 
they will become ufeful to it. The nature of huffars is fuch 
as will admit of their being employed on every occalioti ; 
and although the difference of their arms will not permit 
them to be as ferviceable as dragoons, they may neverthe- 
lefs amnfe a party of troops belonging to tjpe enemy in fuch 
a manner as to enable the infantry to beat them, or at leaft 
to oblige them to retire. 

Huffars are more particularly neceffary in the efforting 
of convoys, becaufe they ffamper about on all Tides, and arc 
very aCive and ready in ffouring a country thoroughly j 
they leave no place till they have perfeCly examined it, 
unlefs the thicknefs of the woods, or any other unavoidable 
obftacle. fhould prevent their penetrating as far as they 
would other wife do ; and even then they proteC the in¬ 
fantry, who can with greater eafe pafs into thofe places 
where the huffars cannot. Whatever country the convoy 
paffes through, there fhould always be huffars with it; o- 
therwife the officer commanding the effort cannot be cer¬ 
tain that the country is thoroughly furveyed, becaufe for 
want of huffars he muft employ cavalry on that fervice. Not 
that there can be any doubt of the cavalry’s expofing itfelf 
to danger with as much cheerfulnefs and courage as the 
huffars ; but as the horfes belonging to the cavalry are na- 
turallyheavier than thofe of the huffars, and often encum¬ 
bered with forage, they cannot venture to a proper diftance 
without running the danger of being taken, becaufe they 
cannot retire with that expedition which is requilite : Or> 
the other hand, the huffar being more aftive, and more ac- 
cuftomed to reconnoitre, knows how to go over a country 
with proper caution and care to himfelf: befides, the trooper 
who is ufed always to march in a body, and to be under 
command, will have a very imperfeft idea of the method of 
ffouring a country. Although the difpofition of the troops 
fhould always be regulated by the nature of the country- 
through which the convoy marches, and by the nature and 

number 
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Operations, yet the general fhould never negleft, whatever his fituation enemy’s infantry can come to the attack without being 

may be, to fecure the head, centre, and rear. Before the under the neceffityof mounting behind the cavalry. Age- 
convoy begins its march, the difpofition in cafe of an at- neral, to whofe care a convoy is intrufted, fhould never feek 
tack fhould be fettled ; by which means the commanding any other advantage than the conducing it in fafety, even 
officers of different corps will know where to poft them- though he fhould be fure of beating and taking a detach- 
felves, and after what manner to act at the time the attack ment belonging to the enemy ; a real advantage is often 
is made. By the knowledge which the commanding of- given up by endeavouring to follow an uncertain victory, 
ficer ought to have of the country, he will form a judgment There is ltfs fhame in being bear, when an officer hath done 
of thofe places where it is moft probable he may be attack- his utmoft, and afled with propriety, than there is glory 

ed, and of courfe make his difpofitions accordingly. In acquired in-conquering when he hath exceeded the limits of 

any difpofition that may happen, a general fhould always his duty. An officer is no longer praife-worthy, than w^rlfb 
forefee in what manner the attack, defence, and retreat, he affs up to the orders he hath received with exadtnefs 
will be conduced. and diferetion ; whereas lie who, depending too much on 

When a convoy marches through an open country, the his own courage, rafhly fuffers himlelf to be drawn on by- 
advanced and rear guards fhould confift of cavalry fultained the appearance of fuccefs, is not only charged with, but 
by infantry ; the infantry in the centre lhould be continued ought to be anfwerable for, the confequences. 
on the right and left of the waggons, and the cavalry di- There ftill remains another dilpofition to be made in an 
vided into troops fhould be diftributed on the flanks, at ioo open country, whether the convoy marches on a caufeway 
or 150 paces from the infantry; fquadrons of horfe, in- or in the high road, which is to divide the efcort into many 
termixed with platoons of infantry, fhould be placed at pro- equal parts, with troops of every fort belonging to each ; 
per diilances on the flanks of the remaining part of the con- the firft body fhould let out an hour before the convoy is 
voy. By this poiition, if the convoy fhould be attacked in to begin its march, the lecond halt an hour after, with or- 
head, centre, or rear, thefe fquadrons and platoons fhould ders to "the commanding officers to fconr the adjacent 
have orders to march immediately to the affiflance of the country with great exaftnd's, and to be careful not to be 
party that is attacked. cut off by any detachments the enemy may have in the 

The advanced detachments of huffars, and thofe upon country ; for which reafon thele two bodies fhould never 
the flanks, by giving notice that the enemy is at hand and be more than three quarters of a league dillant from each 
coming to attack, will furnifh time for parking the wag- other, by which means they will be within reach of atfifting 
gons, and uniting the troops ; in which cafe the infantry each other. The body which fets out laft fhould never be 
muft form in the park, and the cavalry poft itfelf on the more than half a league before the advanced guard of the 
flank of that front which expe&s to be attacked, and the efcort. 

huffars place themfelves upon the flanks of the cavalry. As the convoy is fuppofed to march through an open 

The attack of a convoy is always fudden and rapid, and country, the above-mentioned diftances are allotted between 
the fuccefs of it is generally decided in the firft onfet; and the firft and fecond bodies, and between the fecond body 
as the enemy, whether he fucceeds in his attempt or not, and the advanced guard of the convoy ; but if the country- 
mu ft retire with great expedition, for fear of any fuccour fhould grow rough and unequal, tl eieb'dies fhould draw 
that may arrive, it is evident that it can be attacked only clofer together, and always keep fight of each other, fo as 
by cavalry, huffars, or dragoons; there have indeed been to be able to affift one another in cafe of an attack, 
fome inftances where the cavalry have brought infantry be- When thefe bodies are fet out, the general muft put the 
hind them. If the convoy has had time to park itfelf, the convoy in motion, and form the advanced guard of one at 
effort of the infantry can only be turned againft that which the divided detachments belonging to the efcort; the in- 
it intrenched behind the waggons. The enemy’s cavalry fantry of which detachment will remain at the head of the 
and that belonging to the eicoit attacking each other, will waggons, the cavalry fhall march by troops 300 paces in 
fight upon equal terms : but with regard to the infantry, it advance, and the rear-guard muft be formed equal to the 
will be different ; that which is fheltered by the carriages advanced ; but befides this rear-guard, there fhould be a 
Laving a great advantage over that which attacks it. On body of huffars and dragoons relerved, to march a quarter 
the o utran , if the enemy’s infantry is fuftained by huffars of a league or more, according to the nature of the country, 
only, they will be brifkly attacked by tire cavalry and huf- in the rear of the convoy ; the remainder of the infantry 
fars belonging to the elcort, who will take them in fl nk' fhall be diftributed at proper diftances on the fides of the 

and rear. The enemy’s huffars being hemmed in, his in- convoy, ai d the remainder of the cavalry fhall be placed on 

fantry, for want <>t being fuftained, will be eafily beaten: the flanks of the convoy, about 300 paces diftance. 
part of the cavalry and huffars belonging to the efcort When a convoy happens to be of fuch importance that 
fhould be left in purfuit of the enemy’s huffars, and the re- its being taken may influence the operations during the re¬ 
mainder ought to take his infantry in flank. If the enemy mainder of the campaign, the general fhould not only affign 

is beaten, as it is probable he will, his retreat feems imprac- a ftronger or more numerous efcort to it, but fhould alfo 
ticable, or at belt very difficult; becaufe, being deprived of fend off detachments, which, without having orders to at- 
his cavalry, he will be forced to make head againft the in- tack the enemy, fhould keep between him and the road 
fantry that attacks him in front, and to repulle the cavalry that the convoy keeps, in order to oppofe and baffle any 
that haraffes him in flank. defigns the enemy may have formed to carry it off. The 

It the enemy gives gr und, the general fhould be cauti- following examples will fliow both the fecurity and neceffity 
ousof purfuing him too far, left, if he fhould receive a re- of this method. 

inforcement, ihe troops in purluit of him, finding them- During the campaign of 1746, marfhal Saxe, being en- 
felves a; too great a diftance, will not only be beat, but alfo camped in the Orne, was in expeffation of a confiderable 
be deprived ot every method of retreating. convoy from Judoigne. As its fafe arrival in the camp was 

There are fome occafions on which the enemy muft not of great confequence, he caufed the marquis of d’Armen- 
be purfued at all; fuch as when the armies are very dole tieres, then major-general, to fet out with a large detach- 
to each other, or the convoy draws near to fome of the er.e- ment in the night preceding the day on which the convoy 

was 
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was to begin its march, with orders to march on the fide 
of Rimillies. At the fame time he caufed another de¬ 
tachment to fet out from the camp of his ferene highnefs 
the prince of Clermont, with orders to march on the fide 
of the abbey of Rame : thefe two detachments, by amufing 
the enemy on one fide, and by entirely concealing the march 
of the convoy on the other, enabled it to proceed in fecti- 
rity, and it arrived in the camp without having been at all 
molefted. 

In the beginning of the campaign in 1748, the fame ge¬ 
neral having a deiign to lay fiege to Maeilrichf, and confe- 
qutntly having occafion for all his troops, was willing to 
throw a fupply of provifions into Bergen-op-Zoom, as he 
was going to a diftance from that place, and could no 
longer be in a fituation of affifting it. For that purpofe 
he ordered a confiderable convoy, which fet out from Ant¬ 
werp for that town under a good efcort; but in order to 
prevent an attack, which circumllance had often happened 
during the winter, and that with lofs, the allies at that 
time occupying a chain of quarters from Breda as far as 
Voude, he detached the count d’Eftrees with a confiderable 
body of cavalry to march on the fide of Breda, with orders 
to pufli on detachments almcft to Voude. This detachment 
had two objects in view ; one of which was to keep the 
allies in fufpenfe with regard to the fiege that was to be 
formed, and the other to caufe them to remain near Breda. 
This large body of cavalry kept the allies, who were in the 
neighbourhood of that town, in fufpence ; during which 
interval marfhal Saxe marched to Maeftricht, the allies not 
daring to attack the convoy, becaufe they would have put 
themfelves between the efcort and the troops under count 
d’Eftrees. From thefe two examples may be concluded 
the neceflltyof coveiing convoys of importance by detach¬ 
ments, independent of the efcort affigned them. In fhort, 
a general (hould do every thing that will contribute to the 
fecurity of his difpofitions; and precautions ought never 
to be thought fuperfluous when they are managed with 
prudence, and have for their end the fuccefs of a well-con¬ 
certed plan. 

Sect. VIII. Of Detachments for forming a chain of 
green Forage . 

It is very difficult to provide a large army with Forage ; 
and a general often expofes it to inevitable danger, if he is 
not thoroughly experienced in this operation, or if he is 
deftitute of that knowledge which at once prefents all the 
wants of an army, and the means of fupplying them, to 
his view. 

Foraging parties, like convoys, are attended with a greater 
Or leffer degree of danger, according as the country is more 
or lefs acceffible, and the forage at a diftance or near at 
hand. The difpofition for the chain in an open country is 
different from what it muft be in a mountainous one. When 
forage is within reach of the camp, and the enemy at a dif¬ 
tance, fewer troops and attendants are required ; becaufe, 
in cafe of an attack, there is affiltance near at hand : but 
in proportion as the forage is farther from the camp and 
nearer to the enemy, the precautions ftiould be increafed, 
and more troops {hould be allotted to the chain, which 
{hould alfo fometimes be furniflied with cannon. 

A general {hould never forget that maxim which fays, 
The enemy muft always be oppofed by troops of the fame 
nature as thofe with which lie makes the attack ; if the 
forage, therefore, is in an open country, the chain, as it is 
certain the enemy will be more numerous in cavalry than 
infantry, ftiould confift chiefly of cavalry, and only have 
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infantry fufficient to occupy fuch pofts as are neceffiry to 
be guarded: in a mountainous country the difpofitions will 
be quite different; becaufe as it is impoffible for cavalry 
to move eafily, the chain fhould be ftrongeft in infantry. 
In fhort, the number and quality of the troops for the 
chain ftiould be regulated in the fame manner as in regard 
to the convoys 5 in proportion to the nearnefs or diftance 
of the enemy ; by the extent of ground to be foraged ; 
and by the nature of the country : and as marfhal Puyfegur 
obferves, before the ground to be foraged is examined, there 
ftiould be a calculation made of the number of horfes to be 
fed, and of the fertility of the ground that is to be fora¬ 
ged ; for if it is a plentiful fpot, a lefs extent will be fuf¬ 
ficient ; if it is not plentiful, a larger muft be taken ; but 
in either cafe the chain muft be always proportionable. 

Before a forage is undertaken, the ground on which it 
is to be performed fhould be always thoroughly known ; 
in order for which the general fhould fend out in the even¬ 
ing, or the day before, the officer who is to command it, 
with a detachment, to furvey the fituation of the country ; 
the places where he muft poft his troops of cavalry and 
dragoons; the pofts which the infantry muft occupy ; the 
ground neceffary for the forages ; that where the corps of 
referve muft be polled ; and what part in front of the 
chain it will be neceffary for the huffars to fcour. After 
having examined all thefe particulars, the officer makes hi.s 
report to the general, who, from the account given him, 
will order the troops neceffary to fecure the forage, and 
render the execution of it eafy. The chain of forage ftiould 
be in proportion to the number of troops that are to foragS, 
as well as to the quantity of fown fields and the thicknefs 
of the grain. Befides the horfe, dragoons, and infantry, 
there {hould be huffars to fcour the country in the front 
of the chain : the number of them is undetermined, as it 
will be fufficient for them to cover and protect the front, 
and give the commanding officer immediate notice of every 
-thing that makes its appearance. 

If the forage is to be made at a diftance from the camp, 
the troops deftined for the chain {hould fet out at day-break, 
or the evening of the foregoing night. The commanding 
officer muft take care to eftablilh the chain before the fo¬ 
ragers arrive, and alfo that the huffars have fcoured the 
country ; firft, becaufe the foragers ftiould not, by waiting, 
fatigue the horfes ; and fecondly, that no trooper or fervant 
{hall pafs; which will undoubtedly be the cafe if there is any 
vacancy where troops are not placed. 

The whole of the troops {hould be difpofed after fuch 
a manner as to be able to fee one another ; and the vedets 
alfo, that are placed between the troops to prevent the fo¬ 
ragers from palling, {hould be within hearing. The infan¬ 
try ilrould be ported in hollows and villages and behind hed¬ 
ges, with horfe or dragoons to fuftain it and fupport the 
flanks ; and the difpofition of the chain will be ftill better, 
if thefe troops can be mixed with it, provided the infantry 
can be flickered by any hollows, hedges, or bufties. 

Grenadiers, fuftained by horfe and cannon, if there are 
any, ftiould be polled on thofe fides which, either from the 
fituation of the country or the nearnefs the enemy, are 
moll liable to be attacked : but in reinforcing thefe polls, 
the commanding officer muft be careful not to weaken 
the chain too much in any particular part. When an ene¬ 
my attacks a foraging party, he generally attempts to pe¬ 
netrate at different parts ; but if he forms only one attack, 
the difpofition of the chain becomes ufelefs, as all the troops 
muft be brought to that part where the attack is made. 
But as it is naturally to be fuppofed the enemy will form 
many attacks, particularly if his general afts like a man 
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Defenfive underftanding his bufmefs, hemuft be ftrong in every part; 

Operations the referve, which is in the centre, will, with expedition 
and fpeed, fend ailiftance to the parts which are attacked. 

Before the commanding officer fixes the chain, he (hould 
detach fome huffars to furvey and fcour with great exaCt- 
nefs the woods, villages, hollows, and all fuch places, for 
at leaft three quarters of a league or a league, in front, as 
may be capable of containing ambufeades: and during the 
time of this fui veying, the troops deftined for the chain will 
remain in order of battle, in the front of the ground that 
is to be foraged, in order to cover it and protect the hulTars, 
in cafe they lhould be attacked. 

When this examination is finilhed, the commanding of¬ 
ficer may begin to eftabliih his chain, and the huffars will 
remain in the front till the foraging is finilhed; and will 
detach fmall bodies to march round about the chain, crof- 
fing each other, halting at times, and fending fome huffars 
before them to patrols. 

If the huffars gain intelligence of the enemy's being either 
in march, or placed in ambufeade, they will fend immediate 
notice of it to the commanding officer of the chain, who 
fhould always fix himfelf in a particular fpot,. that there 
may be no time fpent in feeking him; his poll lhould be 
in the rear of that part of the chain that is neareft to and 
moll in front of the enemy, and he will regulate the diff 
pofitior.s for his defence according to the report made to 
him. When an ambufeade is difeovered, and troops march¬ 
ing to attack, a general lhould always fufpeCt there may be 
more ambufeades, and more troops in march, to form dif¬ 
ferent attacks; he mull therefore, inftead of weakening the 
chain in any part, lirengthen it as much as he can, by cau- 
ling either the whole referve, or part of it, to march where 
circumllances lhall require. 

The avenues and the heights in a mountainous country 
lhould be occupied by infantrythe avenues, in order to 
prevent the enemy from penetrating into the valley or plain 
where the forage is made ; the heights, in order to obierve 
the enemy at a dillance, and to prevent his getting poffef- 
lion of them, and flanking the troops which guard the ave¬ 
nues. In this cafe there lhould be a greater number of in¬ 
fantry than cavalry ; no more of the latter being requiiite 
than what is neccffary to fuftain and fupport the inlantry, 
in cafe it lhould be attacked, repulfed, and obliged to retire 
through a valley or pla.n. Then, if it hath no cavalry to 
fupport it, the wings will be entirely expofed, and the ene¬ 
my being fuperior, can at the lame time attack the front 
and the flanks ; whereas, by the means of horfe, which can 
aS with eafe in a plain or a valley, this inconvenience will he 
prevented, and the infantry greatly affifted. 

If the forage is made at a dillance from the camp,.and 
in the neighbourhood of the enemy, the infantry guarding 
the avenues lhould throw up fome entrenchments in its 
front, which will be loon done; and it is then cannon be¬ 
comes neccffary, as there lhould be two or three pieces 
planted at each avenue. The heights alfo mull, on every 
occalion, be occupied, which fhould be conllantly obferved 
as a general rule, whether the enemy is at a dillance or 
near at hand, in every difpofitien that is to be executed in 
a mountainous country. 

If the enemy forms one or. more attacks, the fmall efforts 
belonging to each regiment mull join on the firil order, and 
cover the foragers as much as poffible, who lhould at the 
lame time afftmble in the centre by regiments. The fora¬ 
gers {hould always be provided with their cat bine or fword ; 
and although they may not be very formidable againll troops 
completely armed, yet there have been inllances where they 
have charged with luccefs. 

If it is in a.plain, and the enemy, having formed but one 
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attack, charges the chain in one particular part, the troops r-fuifivc 
of horfe and dragoons which are oppofite to him fhould Operations, 
march up refolutely and fullain his efforts : if they are re- 
pulled, they will be fupported by the infantry that hath re¬ 
mained in its poll; the huffars which were in front wdi 
unite, and place themfelves upon the flanks of the troops 
which are attacked, in order to cover them, and endeavour 
to defeat the enemy by charging him in flank and rear. If 
the general is certain that the whole of the enemy’s troops 
are engaged in this one attack, he may then bring up all the 
troops belonging to the chain, both cavalry and infantry, in 
order to oblige him to retire the fooner : which if he does, 
fome huffars, luftained by horfe and dragoons, lhould be lent 
in purfuit of him, till his retreat becomes certain ; but with 
caution not to purfue too far, left he fhould rally upon thoff 
troops, who, being too far from th: chain, cannot receive 
ailiftance fo foon as would be neceffary; and belides, the 
making and accomplilhing the forage being the grand ob¬ 
ject, the commanding officer fhould be contented with fuc- 
ceeding in that,, without feeking for any other advantage 
unconnected with the original deftination of the troops. 

If the enemy forms more attacks than one, the foragers, 
who, as hath been already obferved, mull be aflembied in 
the centre, fhould have orders to take the road to the camp, 
and will re-enter it covered by the fmall efforts from the rear¬ 
guard: but as a forage fhould never be abandoned till the 
laft extremity, they fhould be ordered to draw up in order 
of battle, when they are within a quarter of a league of the 
camp, in order to return and complete the forage on the 
firft order. But if the enemy is in force, and by his fupe- 
riority all hope of obtaining the forage is deftroyed; or if it 
is made, at.fo great a dillance from the camp that the troops 
belonging to the chain cannot expeCl to be readily affifted; 
the commanding officer ought to make a retreat, with every 
difpofition a good officer is capable of, and to join courage 
and vigilance with knowledge, and experience. 

if, on the contrary, the enemy is weaker, or of equal 
force with the chain, he lhould be chaiged without hefita- 
tion ; hecauff the enemy, regulating his attack by his de¬ 
fence, will be obliged to contract himlell' in order to make 
his attack heavier and more confiderable ; fo that the troops 
being united, will charge the enemy : and if, by the affiic- 
ance of the huffars who are advanced, and aft after the man¬ 
ner already mentioned, the enemy is farced to retire, he mull 
be purfued in the manner above directed ; after which the 
troops mull return and complete the forage. 

As a commanding officer is, in caff of a forced retreat af¬ 
ter being beat, obliged to fubmit to circumllances, and re¬ 
gulate his difpofitions by the enemy’s, he mull retire with 
the greateft order poffible, caufing the infantry to march in 
the centre, either in columns or in order of battle, as the 
fituation of the ground will bell allow ; the horfe and dra¬ 
goons upon the wings, the huffars upon the flanks, that they 
may not confufe the difpofitions, but lerve as a fupport for 
the chain, and prevent its being taken in flank; and the dif¬ 
pofition of the troops fhould be fo managed, that the enemy 
lhall not be able to preffnt a.larger front than that which is 
oppofed to him ; and although it is impoffible for a general 
to forefee, for certain, what will be the dilpofuions lor an 
attack and retreat, becauff they mull be changed according 
as thoff of the enemy alter, or as the nature of the ground 
varies; they lhould neverthelefs be fo ordered, that each 
body lhall be fupported, and capable of aCiing without con- 
fufion. It is only on occafions thus preffing, that the com¬ 
manding officer lhould fuffer the forage to be abandoned ; 
and even then it will be fome fatisfaffion thpt he hath been 
able to place the foragers and their horfes in a ftate of fe- 
curity,. 

If, 
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Defenfivs If, duiingthe retreat of the chant, it fhould receive af- 
OperatioiiB. f,ft ance f rom the army, it fhould charge the enemy, not- 
withftanding its being too late to go on with the foraging; 
and if this charge fhould prove fuccefsful in either beating 
or cauling the enemy to retire, he fhould be purfued without 
intermiffion, in order to deprive him of all defire for repeat¬ 
ing the attack. In order to improve this advantage to the 
utmoft, the commanding officer fhould leave a large detach¬ 
ment, confiding of infantry, cavalry, dragoons, and huffars, 
to continue all night upon the fpot, and the next morning 
betimes, the foragers, properly efcorted, will come to take 
away the forage; and as foon as,the efcort is arrived in the 
front of the chain, the detachment which hath remained 
there all night mull return to the camp. 

There dill remain many other precautions to be taken for 
the fecurity of foraging parties, but the limits prefcribed to 
us will not admit of our dating them. We fliall only add, 
that the foragers, in entering the ground they are to en- 
compals, do not occupy more than is abfolutely requifite, 
and that they do not fpoil more grain than they carry away 
with them; fird, becaufe by extending the chain it would 
be weakened, and become eafier to be forced ; and in the 
fecond place, every prudent officer fhould be an economid 
in the article of forage ; the officers commanding the fmall 
efcorts which march at the head of each regiment fhould be 
charged with the care of this. Thefe officers will caufe 
their troops to march as much as poffible through roads and 
over grounds which are untilled, till they arrive at the place 
intended to be foraged. If all the grounds are fown, the 
commanding officer mud caufe the cavalry to difmount at 
the place where the chain halts, and part of the troopers 
furnilhed with fcythes mud go and cut the grain, while the 
remainder hold the horfes; and when there fhall be no far¬ 
ther toom to fear damaging the forage, the cavalry will re- 
, mount and take it up. Each place fhould be marked out 
for a brigade or a regiment; which didribution fhould be 
made by the daff-officers before the troops arrive. 

Sect- IX. Of the Detachments for forming a Chain 
of dry Forage • 

If there is great exadtnefs and knowledge required in the 
conducing of parties for green forage, thofe for dry forage 
perhaps require more; and, in general, every thing that re¬ 
guards foraging parties, whether green or dry, excites a par¬ 
ticular attention in the commander in chief; and according 
to the chevalier Folard, all fuccefs in war depends upon fe- 
crecy, diligence, activity, and the thorough knowledge of 
the country. 

The difpofitions for forming a chain of dry forage, which 
differ from thofe for forming one of green, will direft the 
> means for extending the chain in proportion to its drength, 
and at the fame time place the foragers in fecurity; although, 
in parties of dry forage, the foragers generally take up lefs 
ground, according to the didance of the villages that are to 
be foraged from each other. 

The difpofitions for a chain of dry forage are alfo varied 
according to the nature of the country ; but whether it be 
open or mountainous, each different body fhould be placed 
in that part where it can act with th^greated facility ; the 
infantry therefore ihould occupy the villages, and the cavalry 
the plain in front, and fhould be difpofed after fuch a man¬ 
ner as to be able to retire eafily to the protedlion of the in¬ 
fantry. Before the foraging is put in execution, the com¬ 
mander in chief fhould mark out the villages to the general 
officer who is to command the foraging party, and regulate 
their number by the quantity of troops that are to forage. 
The fird difpofitions will be the fame with thofe mentioned 


in the foregoing fection in relation to green forage : there- Dden-five 
fore the general who is to command the forage ought to Operation#, 
fet out with a detachment in order to examine the ground, 
the pods neceffary to be occupied, the villages which are to 
be foraged, their fituation, the rivers which cover or run 
through them, the bridges to be guarded, the didance from 
one village to another, and with what degree of cafe the 
communication with them may be fecured. After having 
thoroughly examined into thefe particulars, he can with 
eafe form a judgment of the number of troops that will be 
neceffary to form the chain and fecure the foragers ; after 
having done this, he will order the bailiff or burgomader 
of every village to come to him, and inquire of them the ' 
number of hufbandmen, and how many ploughs each huf- 
bandman hath belonging to him ; by which he will be able 
to calculate the number of fheafs reaped by each hufband- 
man. 

The general may, for every plough, reckon about 30 
acres of ground; and, in proportion to the fertility of the 
grodnd, every acre will produce from 120 to 160 fheafs : 
by this method may be computed the number of fheafs 
reaped by a hufbandman who had three or four ploughs; 
and from this calculation the general will judge whether the 
number of fheafs, fuppofed to be in each village, will be dif¬ 
fident for the troops coming to them. 

Let every acre-of ground be fuppofed to yield 144 fheafs ; 
then a hufbandman who hath three ploughs will have reap¬ 
ed 12,960 fheafs; fo by reckoning 12 fheafs to a trufs, and 
every trufs to weigh 600 pounds weight, this hufbandman 
will fupply fufficient for 124 truffes. It is true, that fome 
deduction fhould be made from the number of truffes that 
every acre may yield, as the hufbandman or farmer may- 
have preferved or confumed fome either for daily ufe or for 
feed. 

It is very neceffary that the general fhould take care to 
leave fufficient grain, not only to enable the hufbandman to 
live, but alfo to fow his grounds; particularly if he forefees 
a probability of the next campaign being carried on in the 
fame country. 

Nevertheleis, as this manner of reckoning may be attend¬ 
ed with inconveniences, becaufe there are fome villages which 
keep up a particular trade of forage and grain, and therefore 
the granaries and barns may fometimes be found empty, yet 
the quantity of fheafs and grain remaining in the village may¬ 
be calculated by the number of inhabitants to be fubdiled. 

Maifhal de Puyfegur’s method, which confifts in informing 
hirnfelf of the number of horned cattle and horfes, and by 
deducing the time they graze, is a very good one ; but 
ftill there muft be fome deficiency in this calculation, as 
it will be impoffible to fix with certainty the time of their 
grazing. 

When the general fhall have arrived at a tolerable cer¬ 
tainty of the quantity of forage 5 the ground where to efta- 
blifh his chain ; the polls which the infantry are to occupy ; 
and taken a note of the quantity of forage ; he will carry 
away one or two of the bailiffs or burgomaflers, as hofta- 
ges for the fecurity of the forage : he will alfo diredt them 
to inform the inhabitants, that if they conceal or purloin 
but even a fingle ffieaf from the whole, he will caufe their 
village to be firll pillaged, and afterwards fet on fire; fo 
that the peafants, on whom thefe threats have often great 
effedl', will fcarcely give the enemy information of the in¬ 
tended forage. The general mull leave forrje' companies of 
infantry, fultained by a detachment of huifirs in every vil¬ 
lage, who, by conftantly patroling on the ouclkirts, will 
Hop all comers and goers; while the infantry will keep a 
ftndt guard on the infide of the village, and permit no 
perfon to go out of it; nor fuffer the bells to be rung, 

• colour* 
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Defenfive colours to be hoifted upon the fteeple, or fires to be light’ them, it is more with a view of preventing the troopers and Defenfive 
Operations. e£ j. anc j w ;j] p Ut a ft 0 p t0 ever y thing that may be fuppofed fervants from marauding than any thing elfe. Operations 

to be a fignal agreed on with the enemy. When the ge- The efcort belonging to each regiment, commanded by a 
neral hath completed all thefe difpofitions, he will return and captain, fhould remain upon the fpot where the regiment 
give an account of them to the commander in chief. * forages, and, with the affiftance of the infantry, prevent 
The fame general (hall, upon the day appointed for the diforder among the foragers, and fend off thofe who are 
forage, fet out at day-break, with the troops deftined for the loaded. As foon as a regiment is fet off, the captain corn- 
chain, and the ftaff-officers. As foon as he fhall be got manding the fmall efcort muft report it to the general of- 
within fight of the villages, he will not fail to have them ex- ficer commanding the forage ; after which he will follow, 
amined, notwithftanding he left troops in them the forego- and form the rear-guard of it. 

ing evening. When they are all examined, he will leave As foon as the general fhall be apprifed by the ftaff-of- 
them in the rear, march on into the front, and draw up in fleers, and the captains commanding the fmall efforts, that 
order of battle ; after that, he will form the chain, regula- a village is evacuated, he may contra# his chain, and draw 
ting the difpofitions of it by the fituation of the ground,,and itnearer together, till the foragers are gone; which when 
of the villages examined over-night. The huffars will ad- they are, he will affemble his troops, and detach as many 
vance three quarters of a league or a league, in order to platoons of infantry as there are villages: or rather the 
ffour the country; during which time the ftaff-officers, body of infantry pofted in each village during the forage, 
inftruAed by the general of the quantity of fheafs contained fhould leave a party to make a ftridt fearch after all ftrag* 
in each village, will, attended by the bailiffs or burgomafters, glers and marauders ; the firft they fhould keep with them, 
make a diftribution of the forage by regiment or brigade, and make the others prifoners, and punifh them feverely on 
and affign a barn to each, or one to two. When this diftri- their return to the camp. When all the different bodies 
bution is made, the ftaff-officers will make a report of it to fhall be re-affembled, and the officers commanding them 
the general commanding the party. have made the report, the general will order the huffars to 

As all the villages marked out to be fofaged are not be called in, and form a rear-guard according to the man- 
in the fame line, thofe which are in the rear, and covered ner direded in the foregoing ffdion, and return to the camp 
by others in which there is infantry, and by the chain of in the fame order, and with the fame difpofitions, as if he 
horffi and dragoons in the front, require but a fmall number expected to be attacked, 
of troops; and if a detachment of infantry is pofted in 

Part II. Of the OPERATIONS of OFFENSIVE WAR. 

J USTICE and humanity having been confidered, in this ment of their parts and comprehenfion ; and he fhould alfo 
article, as the firft principles of war, the chief intention employ them often in bringing him intelligence, 
of the firft part hath therefore been, rather to convey maxims Although a general ftiould always be upon his guard with 
for a juft defence, than to lay down rules for attacking, a fpy whom he hath caufe to fufpe# of treachery, he may 
But though defenfive war be that alone to which religion, neverthelefs draw great advantage from him, provided he 
and philofophy give their fandtion, it does not follow that knows how to deceive him properly; becaufe he may be 
a nation is bound to wait patiently for the attack of its very certain he will inform the enemy of all the refolutions 
enemies. When the condu# of other nations is fuch as which have been taken. 

evidently to ffiow that they meditate a war, the nation The emperor Leo, inhisTadlic, advifes a general, wht> 
threatened may arm itfflf, and ftrike the firft hlow when it hath reafon to imagine his counfels are betrayed to the 
can be firuck with advantage. There is only one precau- enemy, to conceal his real defigns, by fpeaking in a manner 
tion for avoiding the danger with which it is befet. By quite oppofite to them: For, fays he, in the maxims at the 
obferving the various operations of an offenfive war, it may end of his book, an enemy muft be deceived who receives 
indeed be often ffen that the whole is nothing more than a intelligence from fpies or deffrters diredtly contrary to what 
ffries of defence, and that the fear of being attacked is the is adlually refolved upon. But, adds he, fhould thefe fpies 
real fource whence thefe precautions for attacking fpring. be entrufted with the general’s real intention, he fhould, by 

fome alteration in his operations, endeavour to perfuade the 
Sect. I. Of Spies. enemy that they have deceived him ; upon which he will 

grow miftruftful of them, and be obliged to look out for 
It is impoffible for a general, or even for an officer char- others, no longer daring to confide in the former, 
ged with the command of a detachment, to a# with certain- If a fpy employed by the enemy is diffovered, and 
ty if he have not fpies or fecret intelligence difperfed about brought to the general, he ought to take him in private, 
the enemy’s army ; for, without the information which they queftion with mildnefs, fpeak to him with a fort of confi- 
alone can give, he will have the mortification to fee all his de- dence, and, inftead of threatening, fhould promife him a re- 
figns miffarry, and all his precautions become ufflefs, becaufe ward if he will diftover to him what he knows of the ene- 
improperly taken. my’s intentions. If the general finds him intelligent, he 

No expence therefore fhould be fpared to procure intelli- fhould endeavour to engage him in his ffrvice; and, pro- 
gent fpies; but care fhould be taken that they are unac- vided he can gain him over by force of money, a thing not 
quainted with each other, and particularly that they are not difficult, he may derive great advantage from him ; but he 
known to any inferior officer : they fhouid be always fpoken fhould be careful how he employs him, till he hath very good 
to alone, and never be fuffered to meet each other. The reafon to be affured of his fidelity. 

general fhould ftudy their charadter, and prove them by re- There are many different methods of trying the veracity 
peated trials; he fhould found them by degrees, beginning of a fpy ; if, for example, the general receives information, 
with things not difficult to be explained, ar.d which if dif- that, on fuch a day, a detachment of the enemy is to fet 
covered, will not be of great confequence ; he fhould en- out on fome expedition, he fhould then fend out troops to 
gage them in long converl'ations, thereby to form a judge- double the number of thofe detached by the enemy; bv 
S Vol. XVIII. Part II. & 4 Y which 
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Ofi'cnfi f wlrch means, if the fpy’s .intelligence is true, the enemy 
will not only be baulked in his deiign, but may alfo be beat- 
by the foperior detachment. If the enemy’s detachment 
has but a trifling object in view, it will be fufficient to fend 
juft troops fufficient to examine into the truth of the fpy’s 
report. The general may alfo pretend to appoint a fora¬ 
ging within two days, and order but few troops for the 
chain ; in which interval, -if the fpy is falfe, he will find an 
opportunity of giving the enemy notice of it: but inftend 
of the few troops publicly ordered, the general will privately 
add another body to them, which will be placed in ambu- 
fcade behind the place where the pretended forage is to be 
made. If the enemy, in confluence of this information, 
fhould come and attack the chain, it fhould immediately 
retire, as if too inferior in number to continue the forage, 
toward the troops in ambufcade ; when, being joined, they 
will fall upon the enemy on all fides. 1 f this attack is made 
with vivacity and refolulion, there may be great reafon to 
exped it will terminate in a complete v ; idory. 

If, on the contrary, the fpy does not appear intelligent, 
or affeds flupidity, the general fhould puniffi him with 
death, and caufe him to be hanged in the fight of the whole 
army, in order to deter others, which may bedifperfed in the 
Camp, by his fate. It would be needlefs to queftion him con¬ 
cerning the enemy, becaufe it would appear inhuman to ex¬ 
ecute a man who had given intelligence of importance, 
whether extorted from him by fear, force, or perhaps a pto- 
mife of pardon. 

Spies are as neceflary to a general as arms are to an 
army : but it is money only that can fecure their fidelity ; 
and if a general finds himfelf ill ferved, it is becaufe he has 
been too fparing of the funds intended by his fovereign for 
that purpofe. Notwithftan’ding it is the duty of a good 
fubject to manage his mailer's finances as much as it is in his 
power, yet there are intelligences of fo great importance, 
that it is fcarcely poffibk to pay fufficiently for them. A 
man is- fufficiently indemnified when, by means of the in¬ 
telligence he has received, he has concerted his meafures 
in foeh a manner as to beat the enemy, gain fome marches 
over him, or to be beforehand with him in fome enterprife. 

Spies, when difcovered, fhould not always be puniflied 
with death j great advantage may be made of them by pre¬ 
tending ignorance of their real quality, efpecially if they are 
not fufficiently difguifed. Tacitus, in his Annals, fays, 
that Vitellius’s party got information of Otho’s defigns by 
means of his fpies, who, by endeavouring to dive too mi¬ 
nutely into their enemy’s fecrets, did not fufficiently conceal 
their own. Vigetius’s method for difcovering fpies who are 
fufpeded to be ranging about in a camp, is to order all the 
foldiers and fervants into tlxeir tents during the day, and the 
fpies will be taken immediately. 

When a general is ignorant of the enemy’s defigns he 
fhould always affed a knowledge of them ; but whenever 
he is informed of them, he fhould, on the contrary, pretend 
to be ignorant of them ; by which means the enemy, being 
eafy with regard to his fpies, will not alter his defigns, or 
fufped the general of having any knowledge of them. 

If die general can procure fuch fpies as, by their em¬ 
ployment, are near the perfon of the enemy’s general ; 
as, for example, a fecretary, or any others who are near 
him-, and who confequently can give intelligence more to 
be relied upon than thofe who are conftantly paffing from 
one army to another; their fervice may be turned to a very 
great account. 

If a general difcovers an enemy’s fpy to be one of thofe 
■who, by their employment, are near his perfon, he can re¬ 
ceive great advantage, by forcing him to write a letter of 
falfe intelligence, thereby to divert the enemy's attention 


from the plan he would execute ; but "he fhould caufe him Offenfive 
to be hanged immediately after, for it would be very im. Operations, 
prudent to ufe him above once. The prince of Orange, 
when he came to attack M. Luxemburg at Steinkirk, ha¬ 
ving difcovered one of his muficians who gave the enemy 
intelligence of every thing he intended, made ufe of this- 
ftrat2gem ; and although it was rendered abortive by the 
vigilance of M. de Luxemburg, and the courage of his 
troops, there are neverthelefs but very few inftances where 
it hath failed : and even M. de Luxemburg would have 
been beaten, if he had not had early notice given him 
by his advanced detachments ; by which means he hacl 
time fufficient to make his difpofitions, and to avoid being 
furprifed. 

There is a ftratagem which may be made ufe of when- 
fpies are wanting, and which is lefs expenfive ; that is, to 
fend fuppofititious letters by the firft peafant that comes in 
the way, who will have nothing to fear; and fo far from 
concealing himfelf, he mull take a road where he will be 
fure of falling into the enemy’s hands : thefe letters fhould 
be direded to the-general officers commanding a body of 
troops ; or even to the general of the army, fuppofing they 
come from an advanced-body. They fhould contain fchemes 
that are good, and practicable in their execution, but quite 
oppofite to what is intended and will really be undertaken: 
k often happens that the enemy, too credulous, abandons- 
his original defigns to purfue chimerical ones, which to him 
appear very good, and do not prefent any obftacle to thofe 
which the general defigns to execute. Prince Eugene 
fucceeded, by this ftratagem, in raifing the fiege of Coni, 
formed by the French in 1691. 

But neverthelefs a general fhould take care that, through- 
a fear of being deceived by fuppofititious letters, he does 
not himfelf too much negled tire intimations which are given 
him: a general ought, fays Onozander, to liflen to every 
body at all times, and upon all occafions. Alexander, when 
at a great diftance from his own country, not being able to 
receive his couriers till very late, refufed to give attention 
to a peafant, who came to inform him of a fhorter route ; 
but foon repenting of whathe Lad done,, he fentto feek after 
him, but in vain. 

The fame reafon that fhould make a general always have 
fpies in the enemy’s army,.fhould alfo make him fufped 
that the enemy has fome in his; therefore he fhould endea¬ 
vour to deceive them, he fhould. keep his intentions fecret,. 
mention them to very few, and always talk openly, contrary 
to what is really defigned. Onozander obferves, that it 
flio-ws great folly in a general, to mention his defigns pub¬ 
licly, efpecially when they are on the eve of execution ; 
for deferters generally go over to the enemy at the time an 
adion is unavoidable. 

But if it is difcovered that the enemy has received in¬ 
formation, Vigetius fays, that the difpofitions mail be im¬ 
mediately changed. Polybius, on like occafions, particular¬ 
ly recommends filence and diflimulation ; he even ftretches 
this rule as far as the thoughts themfelves, which he fays 
mull fometimes be repreffed, for fear our adions fhould 
fometimes betray and difcover them. Metellus anfwered 
one of his friends, who, "on an important occafion, afked him 
the reafon of certain difpofitions, “ that if his -fhirt knew 
what he thought, he would burn it.” 

To avoid the danger of treachery, fealed orders have 
been ufed with great fuccefs, which have been font to of¬ 
ficers, with exprefs orders not to open them till at fuch 
a time and at fuch a place : this is an eftablifhed rule at 
fea, and can alfo be pradifed on fhore when employed 
in an expedition which it is effential to conceal from the 
enemy. 
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Operations. Sect. II. Of Ambufcades from the Army. 

A General who lofes a battle, fays Vigetius, may attri¬ 
bute his ill luck to fortune,'although thefe kinds of events 
are generally the effe&s of art and fkill; but he who fuffers 
himielf to be furprifed, and who falls into the fnares laid 
for him by the enemy, has no excufe to make, becaufe, by 
his vigilance, and the goodnefs of his fpies, he might have 
avoided them. 

A defign fhould never be formed for an attack upon 
marches, detachments, convoys, forages, or upon one or 
many quarters, without knowing the ways which are to be 
palled, and the places where ambufcades may be formed; 
whether to avoid, or whether to conceal troops in them, in 
order to facilitate a retreat, or to draw the enemy into it. 
A general who receives information from his fpies that 
fome enterpriies are intended upon fome bodies detached 
from the army, upon one of his convoys, on a forage, or 
upon his quarters, ought alfo, on his fide, to form ambu¬ 
fcades in the ways leading to it. The number of troops in 
ambufeade ought to be regulated by that of the detach¬ 
ment intended to be furprifed; it fhould be lufficiently 
ftrong to attack the enemy on all fides, that is, in head. 
Hank, and tear. The troops who fet out to form an am- 
bufeade fhould always march by night, unlefs it be in a 
country fo covered that the enemy cannot perceive them. 

A general, according to Santa Cruz, fhould endeavour 
to form as many ambufcades as poffible; fo that if the 
«nemy fhould not fall into one, he may not efcape the 
others : they ought to be difpofed after fuch a manner, that 
one can neither attack nor be attacked without being heard, 
fuftained, and affifted by the others: this jundtion is a 
flratagem which the enemy could not expedt, and which 
will afTurethe vidfory. If, from the fewnefs of the troops, 
or the fatigues of the campaign, it is impoffible to form 
many, there fhould at lead be one fufficiently ftrong to re¬ 
fill the enemy it would attack : but ftill it is not requifite 
that it fhould be as numerous as the enemy, becaufe troops 
in ambufeade, who charge a detachment that is unprovided 
on all fides, ought, by this fuiprife, to have a particular 
advantage, and confequently fupply the place of number; 
which will certainly be the ca!e, particularly if the enemy 
falL into the ambufeade during the night, and that care hath 
been alfo taken to place a great number of drums and trum¬ 
pets, that when the troops of ambufh charge, they may ferve 
to increafe the numbers in appearance, by the terror which 
noife always raifes in the night time. 

In order to deceive the enemy who is in detachment, 
{mail bodies fhould be fent out towards him, with orders 
to retire to the troops in ambufeade as foon as they meet 
him, 

Ambufcades fhould always have fome objedt. Before 
they are undertaken, it fhould be known whether the enemy 
is in the field ; if he intends either to attack or moieft the 
quarters; whether it is proper to wait for him or to feek 
him : without thefe precautions the troops will be fatigued, 
and no end anfvvered. 

Ambufcades may be compofed of infantry, buffars, or 
drageons; but it is the fituation of the country that muft 
determine which, Thefe troops may be mixed together 
or fent fepsratdy ; but that muft be according to the defign 
intended to be executed, or according to the nature of the 
troops employed by the enemy in his detachments. 

If the defign is to attack a convoy, all thefe troops are 
neceffary, becaufe the efcort of it will undoubtedly confift 
of infantry, cavalry, or dragoons, and alfo fome huffars to 
clear the inarch ; if a green forage, infantry is very necef- 
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fary, but it fhoiild always be left in the rear to fecure the OJfen.five 
retreat e cavalry, with huifars or dragoons, is fufticient to < - > ! v ' r -‘ t,onv 
attack a forage, to beat the cfcort of it, or at leaft to pre¬ 
vent the foraging being executed. If a dry forage is to be 
attacked, it muft be done with it.fantry, becaufe, as it can 
only be performed in the villages, it is certain they will be 
occupied by infantry, and that there will be a chain of ca¬ 
valry in the front, which will be protedkd by it: if a de¬ 
tachment, it is according to the nature of the country- 
through which it marches; if an open country, horfe, huf¬ 
fars, or dragoons, muft be employed : but in a woody or 
mountainous country, infantry muft be made ufe of. After 
all that can be faid, it is impoffible to lay down fixed rules 
for the kind of troops which fnould be employed : there 
are fome woody countries where huffars and dragoons can 
ad with eafe, and be of great fertile : there rue mountains 
where they can ad fecurely, becaufe very fine plains, di¬ 
vided by woods, are to be found in the bodies of them, 
where they can place themfelves in ambufeade ; but care 
muft be taken to fecure their retreat. There are, on the 
other hand, plains fo divided by hollows and canals, that 
infantry only are capable of ading ; therefore it is tire ge¬ 
neral’s buftnefs to difeover from which kind of troops-, in 
either country, he may exped the greateft advantage. 

There is no country but prefents fome place proper for 
forming ambufcades ; hollows from which it is eafy to fally, 
the leaft height, woods, hedges, ruins, vineyards, fometimes 
corn-fields, marfhes covered with reeds, all prefent expe¬ 
dients to a general who knows how to take advantage of 
them : he muft only be careful to place the ambufcades after 
fuch a manner that they fha.ll not be difeovered by the ene¬ 
my’s parties ; and that they are not themfelves difeovered 
by the inattention of any of the foldiers, by noife, or by 
other accidents. 

If the ambufeade confifts of huffars or dragoons, the 
horfes muft not be together ; their neighings may prove 
very prejudicial. Even a peafant, attraded by the barking 
of a dog or the neighing of a horfe, may go into a wood, 
difeover an ambufeade, and, often induced by the hope of 
a reward, will go and give the enemy information of the 
whole. Every perfon paffing near an ambufeade fhould be 
flopped, and that without noife; the peafants fhould be 
tied to trees, and guarded by fentries. If the ambufeade 
is formed in an hollow-way, behind an high ground, or in 
any places whatever, the general muft caufe every body 
that is taken to be tied together, and well guarded. 

The troops in ambufeade muft fall on all parties of the 
enemy that pafs near them, unlefs when the defign is to carry 
off a convoy or to attack a large detachment. It fhould in 
that cafe continue filent, and let them pafs: but if thefe 
parties, by making a ftridt examination, difeover the ambu¬ 
feade, as there can no longer remain any hope of attacking 
the convoy or detachment, it fhould fall upon and endeavour 
to furround them, and, if poffible, take them prifoners; and 
if the troops in ambufeade are fo lucky as not to let any of 
the enemy efcape, the ambufeade may remain in its firil 
fituation, but always purfue its firft objedf, becaufe here will 
be no reafon to apprehend the enemy’s having received in¬ 
telligence of it. 

The troops in ambufeade fhould attack thefe parties 
fwordin hand, and not with their fire arms, and, if poffible*, 
prevent them from ufing theirs. From this manner of at¬ 
tacking, there will refult two confiderable advantages. The 
firft is, that a brifk and unexpedled attack aftonifhes, and 
fcarcely gives them time to think of their defence. The 
fecond is, that, by firing, it is to be feared, that if there are 
any other parties farther off they will hear it, and fend and 
give notice. In that cafe, the ambufeade mull change fitu- 
4 Y 2 ation, 
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Offenilve ation, and place'itfelf In Toms other part, but not abandon 
• ^ e - at -° ^ 3 ' * ts original projeft till the laft extremity, and till there is no 
longer any hope of fucceeding otherwife. 

The lead thing, as has already been faid, may be the 
occafion of an ambufcade’s being difcovered. The fire of a 
pipe may be feen at a great diftance in the night-time : be- 
fides, however fmall the number of foldiers who fmoke may 
be, the wind may carry the fmoke and the fmell of the to¬ 
bacco toward that part where the enemy patroles. The 
ambufcade fhould not be cumbered with fervants, or any 
thing elfe that is unneceffary ; orders fhould be given that 
the horfes are tied with care, and that a profound filence is 
obferved by every body. As it is very difficult for huflars 
or dragoons to march without leaving marks behind them, 
by which means the road leading to the ambufcade may be 
difcovered, they fhould try to enter it by tome bye-way, 
or at lealt by as dry a one as poffible. In order to efface 
the marks of the horfes feet, eight or ten huflars or dra- 
goons may tie branches of trees to their horfes tails, and, 
by marching behind the detachment, in as large a front as 
the whole body, will deftroy any marks that are made: as 
foon as they fhall have entered the wood, they will clofe up 
the entrance with the fame branches, of which they will 
make a fort of hedge. 

If the detachment intended to form an ambufcade, 
whether infantry or cavalry, is obliged to march upon a 
high way, as foon as it comes near the place appointed, the 
commanding officer fhould detach a body en before, with 
orders to take up the fame front as the whole detachment. 
As foon as it fhall have proceeded a quarter' or half a 
league, it will return by another way; and it fhould alfo 
make a large circuit, fo that the enemy’s parties, coming 
the fame way, will not perceive that they fhall be flopped 
by any troops in that place. This body will rejoin the 
-troops which are in ambufcade, by a road the moll out of 
the enemy’s view, never in a body, but fcattered, fo that 
they may leave fewer marks behind them. Sentries 
fhould be concealed behind bufhes, in the front of the am¬ 
bufcade, fo that they may be able to fee the country and 
ways about them, without being feen themfelves: two or 
three foldiers fhould alfo be made to climb into trees, in 
order to fee at a great diftance, and give notice if they per¬ 
ceive any troops; the fame method mull be obferved with 
regard to huflars or dragoons. 

Before the commanding officer enters the wood where he 
would form his ambufcade, he fhould detach two or three 
patroles to fcour it, for fear the enemy fhould happen to 
be there in ambufcade himfelf; after every part has been 
fearched, the troops mull enter the wood, and range them¬ 
felves according to the order that fhall have been given 
them. The commanding officer will form three bodies of 
his detachment, and place them at a diftance one from ano¬ 
ther ; one will be deftined to attack the advanced guard, 
the other the centre, and the laft the rear-guard. If the 
detachment confills of cavalry, the half of each corps fhould 
be on horfeback ; no perfons fhould flip or pals the fentries 
or vedettes under pain of being declared deferters. Dur¬ 
ing the night, the cavalry fhould be mounted, and the in¬ 
fantry under arms: in the day-time, half thofe on foot 
will relieve thofe on horfeback every three hours ; and the 
fame fhould be done with the vedettes, as well as the in¬ 
fantry and fentries. 

If the ambufcade is behind an height or fmall mountain, 
fentries mull be placed on the top, lying on their bellies, 
and without hats; in other refpefts the fame difpofitions 
■ought to be obferved, whether on the march or for the con¬ 
ducing of ambufcades, always, paying a proper regard to 
circumftances and the fttuation of the country. 


There are divers methods of drawing the enemy into Offenfive 
ambufcades. The general commanding the army or quar- Operation#, 
ters fends out a detachment under the command of an in- 
telligent officer, to form an ambufcade, at the diftance of 
one or two leagues, more or lefs, according as the country 
is fitting for thofe forts of difpofitions, or according to the 
diftance of the enemy. The general mull acquaint this 
officer, that two hours after he is fet out, he will fend out 
another detachment, of lefs force, with orders to go on the 
fide where the enemy is, to endeavour to meet him, and at 
firft fight to make a feint of charging him ; but, as if find¬ 
ing him too ftrong, he will begin his retreat, direfting it 
toward the place where the troops are in ambufcade: fur- 
nilhed with thefe inftruftions he will fet out. 

Then the general will fend for the officer intended to com¬ 
mand the detachment that is to go in fearch of the enemy, 
and inform him of that which is fet out to form the am¬ 
bufcade, and of the place where it is; he will order him to 
advance as near to the enemy as he can, and to draw him 
by a feigned retreat upon the troops in ambufcade. 

Thefe two officers Ihould be the only perfons informed 
of the defign : but nevertheleis the commandant of the de¬ 
tachment which is to go towards the enemy, may commu¬ 
nicate it to the principal officers under his command ; fo 
that in cafe he Ihould be taken or killed in the retreat, he 
that fucceeds in the command may be able to aft according 
to the general’s intentions. He mull be particularly care¬ 
ful, that no foldier, trooper, huflar, or dragoon, penetrate 
into the defign of the detachment, as it would then be in 
the power of a fingle deferter to make the ambufcade mi£ 
carry. The detachment which is to go and feek the enemy, 
in order to draw him into the ambufcade, ought to be com- 
pofed of huflars, unlefs the country be of fuch a nature that 
infantry only is capable of afting. 

During the time that the huflars are gone before, endear 
vouring to draw on the enemy, the troops in ambufli will 
be on horfeback, and waiting in filence for their command¬ 
er’s order to go out and charge. As foon as they fhall 
have charged and beaten the enemy, for fear left another 
detachment, at a little diftance from that which has been 
beaten, fhould come to its affiftance, they will take the 
fhorteft way, and march leifurely, but with order, towards 
the camp or the quarters. The detachment which drew 
the enemy into the ambufcade, muft form the rear-guard of 
it, and will march flowly on, while the reft of the troops 
will retreat, conducting the prifoners with them. If the 
enemy fends any fuccours, as foon as the rear-guard per¬ 
ceives them, it will double its pace, but with order ; there 
will be no reafon to apprehend the enemy’s coming too 
brifldy upon it, becaufe he will be fearful of falling into 
another ambufcade: thus the rear-guard will retreat with 
eafe, and the troops who conduit the prifoners have time 
enough to reach the camp, without any moleftation. 

It is on thefe occafions that a man fhould know how to 
keep his courage within proper bounds, and be fenfible 
that flight is glorious: the defpair of an enemy that is fur- 
prifed, and even beaten, is always to be feared, when he is 
not entirely defeated. A man fhould always be content 
with one victory, without attempting a fecond : he may, 
by purfuing the enemy too eagerly, fall himfelf into ambu¬ 
fcades more dangerous than that he has juft drawn the ene¬ 
my into. 

If there is reafon to apprehend that the enemy, having 
notice from fome deferters, are coming in full ftrength, the 
ambufcacje muft then change its fuuation and draw nearer to 
the place from whence it fet out. This will ferve two pur- 
pofes; for fhould the enemy appear in force, the ambufcade 
will have the fhorter way to retreat; or it may again happen 

that 
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Gffenfive that the enemy, not finding the ambufcade in the places 
Operations, pointed out by the deferters, will imagine it to be retired, 
and, in that belief, will negleft the precautions neceffary in 
/ fuch a fituation. 

An ambufcade that is fuccefsful may caufe the deftruc- 
tion of a whole army. The example cited by M. de Feu- 
quieres, in his Memoirs, on that head, is flfiking. M. de 
Luxemburg, dill attached to the prince, took all the bag¬ 
gage belonging to M. Turenne’s army, becaufe the lieute¬ 
nant-general who commanded the efcort did not forefee 
that the enemy, fhutup in his lines of circumvallation be¬ 
fore Arras, having two armies near his camp with a defign 

attacking him in his lines, could think of fending out a 
large detachment of cavalry on an enterprife of fuch a fort. 
In the mean time M. Luxemburg, who was in ambufcade, 
within reach of the column of baggage, feeing that the 
lieutenant-general was gone on before with the head of the 
efcort, imagining the baggage in fecurity, marched fpeedily 
to the head of that column, whofe march he flopped, and 
turned toward St Pol, where he condudted the whole bag¬ 
gage belonging to M. Turenne’s army, without his know- 
ing any thing of the matter. It is thus that, by the negli¬ 
gence of an officer, and by an ambufcade feafonably placed, 
an army finds itfelf dripped of all its baggage, and, as may 
be faid, notin a condition of continuing the campaign. 

If this lieutenant-general had been provided with fpies, 
detachments in front and on the flanks, thefe detachments 
would have difcovered the ambufcades, and, by the precau¬ 
tions ufual on fuch occafions, he would have placed the 
baggage of the army in fafety. Again, his fpies would 
have given him notice, that a large body of cavalry was 
detached from the camp before Arras, confequently he 
would have been upon his guard ; inflead of which, being 
full of a falfe confidence, he marched as if in a champaign 
country, and, by this unpardonable remiffnefs, occafioned 
the lofs of the whole baggage. An officer who commands 
a detachment for any expedition whatever, cannot poffibly 
take too much care to forefee the checks that may happen 
to him ; if he is beaten, it ffiould be wholly owing to a 
fuperiority of force. He who, after having taken all the 
precautions poffible, is beaten by an enemy who has the 
advantage of number, has nothing to reproach himfelf with : 
but he who, with ability, has neverthelefs negledled certain 
precautions, and is beat becaufe they were not taken, is 
certainly culpable in the eyes of intelligent men. 

Sect. III. Of Camps in offenfve War • 

To take an advantageous pofition for an army; to make 
choice of a fpot that by its fituation is ilrongly fecured ; 
to edablifh a camp there, and to be alfo able to have the 
army within diilance of marching eafily to the enemy, 
without fear of being molefted ; in fliort, to throw fuch 
difficulties in the enemy’s way as may prevent his haraff- 
ing the army, is one of the mod eiTential branches of know¬ 
ledge for a general. He who is endowed with this talent 
can, with an inferior army, not only make head againll the 
enemy, but alfo caufe his defigns to mi (carry ; fatigue him 
the whole campaign by marches and counter-marches, which 
lead to nothing ; oblige him to remain inaflive, and at 
length draw him into a favourable pofition, where he will 
be morally fure of beating him. “All this was done by M. 
Turenne in 1675, who, after having exhaufted every expedi¬ 
ent wherewith his military knowledge could furnifh him 
to draw M. de Muntecuculi into a difadvantageous poll, 
at length fucceeded, found an opportunity of attacking him, 
and glorioufly fell at the inftant victory declared itfelf in his 
favour. 


Before a general takes the field, -fee eught to be very O.Tinfive 
certain what number of troops he fhall have, that his ma- Ope n.ti oas. 
gazines both of war and provifions are ready, as well as the 
waggons, pontoons, and all other implements whatever that 
are neceffary for an army ; for events may happen that it is 
almoft impolfible to forefee, and which often alter the bed 
concerted defigns. But when every thing is in order, a ge¬ 
neral poffeffed of the neceffary talents can forefee the event 
even before taking the field : he will know beforehand the 
marches he is to make, the camps he is to occupy, and thofe 
which the enemy will endeavour to feize in order to oppofe 
his defigns. 

An offenfive war is undoubtedly carried on with greater 
eafe in an open shan in a mountainous country. But 
whether in the one or in the other, no fuperiority of number 
fhould make a general negleftful of the fafety of his troops 
in their camp; he fhould always be affiduous in preferving 
the drifted order and difcipline among them ; one or two 
checks are generally fufficient to difcourage the foldier, and 
take away that confidence which he ought to have in his 
general: the advanced pods fhould be well guarded, the 
flanks fecured, and detachments frequently fent out towards 
the enemy ; for as fuccefs is infured by vigilance and care, 
fo negligence and flack difcipline are ruin to the mod for¬ 
midable army, and entertaining a contemptible opinion of 
an enemy renders him more daring. 

It is to be obferved, that a camp ought never to be fixed 
on the banks of rivers ; but a fufficient fpace fhould always 
be left between them and the camp, to draw out the army 
in order of battle. If this precaution is not taken, it may 
happen that the enemy, encamped either near to, or at a 
didance from the other fide of the river, being informed 
of the pofition of the army, will come in the night to alarm 
the camp, and by a difcharge of artillery and fmall arms 
throw the whole camp into confufion, without rifking the 
lofs of a Angle man. For this reafon a camp fhould always 
be placed at lead eight or ten hundred yards from a river ; 
fo that the guards may be advanced without being expofed, 
and within the circumference of the camp and compafs of 
the guards the army may be fupplied with forage for at lead 
four days, and more if poffible. 

There are fome fituations for a camp which are in ap¬ 
pearance drong, but may notwithdanding prove very dan¬ 
gerous, if care be not taken to examine whether or not the 
army can with eafe come out of it, to form itfelf in order 
of battle ; or whether the enemy can prevent it, by block¬ 
ing up the avenues and outlets. If this precaution be not 
taken ; an army may be the means of (hutting itfelf up ; as 
was done at Seneff in 1674, and by the allies at Afchaffen- 
bourg in 1743. 

The choice-and drength of a camp depend on the pofiti¬ 
on of the enemy and fituation of the country : a general 
fhould always avoid encamping the cavalry in a wood, and 
fliould be particularly careful that the wings are fheltered ; 
the woods fliould be occupied by the infantry, and entrench¬ 
ments thrown up in front, according to the defigns intended 
to be put in execution. If the wings are fheltered by a 
village, it fliould be entrenched, and infantry poded in it; 
and the camp fhould be covered by a river as much as pof¬ 
fible, unlefs the intention is to inarch towards the enemy ; 
then all the obdacles that can prevent the army coming up 
with him fhould be avoided : but if, from fome fucceifes of 
the enemy, or from his fuperiority of troops, the general 
cannot determine upon opening the campaign offenfively, 
he mud ufe other means to bring it about; and in the mean 
time fhould firengthen himfelf in his camp, edablifh pods 
cn the banks of the river, and cover them by continual de¬ 
tachments cf light horfe; who, by extending themfelves. 
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on on Eve will prevent parties of the enemy from palling to feize on 
Operations. t he p arts 0 f <-3^^ m oleft the convoys, and attack 
the foragers. 

Whatever may be the nature of the country, it is often 
neceffary to have corps detached from the body of the army, 
to cover or keep open a communication with fome place, in 
order to prevent the enemy from foraging too near the 
camp ; to preferve the forage ; to raife contributions at a 
diftance; to occupy fome advantageous pod; to oblige the 
enemy to divide his forces in order to oppofe that body ; 
to cover the camp either in the front or on the flanks, ac¬ 
cording to that fide which is left moil unguarded and ex- 
pofed : in a word, there ihould always be continual detach¬ 
ments toward the enemy, as hath been the praftice of many 
generals, and particularly of marfhal Saxe. The drength 
of this body is to be proportioned to the ufe defigned for 
it by the general; but it is ufually compofed of light horfe, 
fome regiments of light infantry, and a brigade or two of 
dragoons. In the end will be feen what ufe ihould be made 
of this body ; but in whatever fituation it is to be placed, 
the communication betv/een it and the army mud always 
be kept open, that it may at any time be able to join it on 
the fir if order ; and its campmudbe'fochofen, that the ge¬ 
neral may always receive intelligence from it of the lead 
movements made by the enemy. See Plate DXVII. 

In every country, and on every occafion, a camp is al¬ 
ways defective if the wings are not fhelter-ed, or can be 
eafily diftreifed by the enemy ; if the front is not guarded 
and the rear well covered ; if the communications with 
the frontier towns are not fecure and eafy,; if there is any 
want of forage, wood, and water ; and if there are not de¬ 
tachments in front, to .prevent the enemy from approaching 
the camp. 

A general whojoins experience and dudy together, ought 
to fee into the intention of the enemy’s general, and judge 
of his defigns by any of his proceedings, however trifling. 
All thofe who are deftined to the command of armies can¬ 
not indeed be endowed with this quick and exaft eye, that 
ready power of judging of a good motion or a good pofi- 
tion upon the fpot. Some generals have excelled in marches, 
others in the pofition of camps ; thefe in the arrangement of 
troops in order of battle, thofe in their condudt in time of 
a&ion; others in providing fubfidence, others in project¬ 
ing a campaign. There have neverthelefs been fome of 
thefe great men, whofe genius and temper have united and 
carried all thefe qualifications to the greated degree of per¬ 
fection ; but the rarer thefe examples are, the more a man 
ought, by continual dudy, to endeavour to augment their 
number, and drive to merit the honour of being enrolled 
among thofe heroes, the ornament of mankind, their coun¬ 
try’s iupport, and their mafter’s glory. 

Sect. IV. Of the Attack of an Army on its March . 

However difficult certain operations in war may appear, 
they are neverthelefs not impracticable when a general knows 
how to take the neceffary precautions for leffening thofe 
difficulties. The attack of an army on its march feems to 
be above all reach of attempting ; whereas the fuccefs of 
fuch an attempt depends only upon knowing how to take 
proper raeafures, on choofing the ground, and on feizing 
a favourable opportunity. 

When an army would attack another upon its march, it 
Ihould endeavour to be beforehand with it, and by the means 
of dolen marches, come up with it before it can know 
any thing of the matter : fome parties ihould be detached, 

* who mud place themfelves in ambufcade, in order to dop 

all the comers and goers, fo that the march and defigns of 
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the army may be kept fecret from the enemy. Whenever Offenfive 
a general hath determined to attack his enemy, he fhould Operations, 
fend off all the baggage, both great and fmall, belonging to 
the army ; and it fhouid.be left in the rear under a good 
efcort, near enough to join after victory, without the army’s 
being obliged to wait three or four days for it. 

The general fhould be well affured of the day on which- 
the enemy’s army lets out; or the country through which 
it is to march; whether it is an open, mountainous, or 
woody country; if it is divided by rivers; whether there 
are many bridges to pafs; and in how many columns it* 
marches: he fhould alfo get all poffible information of the 
difpofition of it. In the third fedion of the firft part, re¬ 
lative to the march of an army in an open country, the dif¬ 
pofition which it ought to make, in Cafe it prefents its front 
or flank to the enemy, hath been laid down. The general 
defigning to attack ought to regulate his difpofitions by 
thofe which the enemy hath taken, and which he can only 
know from his fpies ; but if he cannot receive any informa¬ 
tion concerning them, the bed rule for him is to fuppofe 
them good, and to form his own accordingly. 

As in the cafe of a furprife there cannot be fignals given, 
without running the rifk of the enemy’s difeovering that he 
is going to be attacked ; it is therefore neceffary, thatevery 
general officer leading columns fhould have a watch, regu¬ 
lated by the general’s, fo as to march all at the fame time, 
at the hour agreed on and ordered. The ancients, defti- 
tute of watches, regulated their motions by the courfe of 
the ftars ; and it is, without doubt, on that account that 
Polybius, Onozander, iElian, and many others, exhorted 
military men to the ftudy of aftronomy: but as it is not 
often that an army marches by night, this knowledge would 
be very ufelefs for an attack in the day time ; befides, the 
fun, by which they were alfo regulated, could be no way 
ferviceable to them, fhould the fky be overcad. 

If the general’s intention is to attack the enemy’s army 
in front, he muft detach all his light troops, fudained by a 
large body of cavalry and fome battalions, with orders to 
harafs the flanks, in order to perplex the enemy with re¬ 
gard to the real attack. It is impoffible to give the enemy 
too many falfe alarms with regard to what is really defign¬ 
ed : the huffars, from their readinefs in retreating and their 
quicknefs in paffing from one fpot to another, are the fit¬ 
ted troops for thefe forts of expeditions. The fame rule 
ought to be obferved if the real attack is defigned to be up¬ 
on the flank ; then the falfe attacks fhould be upon the front. 

In Santa Cruz may be feen the difpofitions which' he has 
made to attack an army on its march. 

Stratagem, and the means of furprifing an army, are al¬ 
lowable in war, provided treachery is avoided. Whild the 
law of nations is not infringed, fuccelsful ftratagems add 
luftre to the genius of the general; but there is no pro- 
feffion in which retfitude of mind is more neceffary than in 
that of war. 

In order to carry on a furprife by ftratagem, one of the 
mod certain methods is, to calculate what time is neceffary 
for the army to arrive at day-break near the road by which 
the enemy is to pafs, fo as to be able to examine the coun¬ 
try, and make the neceffary difpofitions for the attack. In, 
an open country the army may be concealed behind corn, 
or behind a rifling ground. Prince Eugene, in 1702, after 
the battle of Crodolo, having gained fome days march of 
the king of Spain, poded himfelf between the Zero and the 
Po. He fo well concealed his army behind the bank of the 
Zero, that the combined army of France and Spain, which 
was on its march, and ready to enter into its camp, was 
obliged to range itfelf-in order of battle, and to fight, with¬ 
out having fcarcely time to make any dilpofition. 
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Offenfive A woody country offers more expedients for the conceal- 
Optrations. ; n g 0 f troops: but as it is to- be fuppofed the enemy’s ad- 
vanced guard will be advanced at leaft a half or three quar¬ 
ters of a league, to fcour the country ; therefore* if the 
general’s defign is to attack the enemy’s flank, lie mud 
prefent fome cavalry and hulfars in the front of the ene¬ 
my’s army, fo as to engage his attention. Some infantry 
fhould be placed in the woods, in the rear of thefe troops* 
in order to fuftain them : this calvary and the huffars lhould 
retire in proportion as the advanced guard advances, in or¬ 
der to induce the enemy to believe they are not fuffkiently 
flrong, and that the reafon of their advancing was only to 
examine the march of the army. As foon as the enemy 
(hall have reached the place agreed on b.y the generals lead¬ 
ing columns that are to attack, the body of infantry that 
is in ambufeade in the wood, the number of whofe columns 
fhould be regulated according to the fituation of the coun¬ 
try, will march filently, and near enough to the enemy, 
and will charge him with bayonets, without giving him 
time to recover himfelf: during this attack the cavalry, 
dragoons, and huffars, who keep the enemy’s front in awe, 
will charge the troops who have paffed the wood and fpread 
themfelves over the plain- Thefe troops of cavalry mull be 
fuftained by the infantry which was in their rear in the 
wood, and which fhould be furnifhed with cannon. Thefe 
two attacks, made one after the other, but at fome fmall 
diffance of time, will render the enemy doubtful with re¬ 
gard to the difpofitions he is to make ; he will be unde¬ 
termined where to fend affiftance, as the cannon which he 
will hear at the head will induce him to believe that attack 
the real one : he will fly to that part, and will confequently 
weaken the flank, which is defigned to be attacked by all 
the infantry. By this diverfion the flank will with greater 
eafe be broken through, and the enemy taken in rear : the 
enemy thus furrounded, and finding himfelf between two 
fires, cannot avoid being beaten. 

It is more difficult to form ambufeades in an open coun¬ 
try, particularly for a whole army, unlefs it fhould find a 
bank like that at Zero ; then the general fhould conflder 
whether or not tbe attack of the army on its march is prac¬ 
ticable. If the general by his fuperiority can, without 
weakening himfelf, divide his army, and find means to con¬ 
ceal it, he will attempt the attack, provided that each de¬ 
tached body is polled before the enemy has begun his march, 
and thatthey can all join on the firft order, without a pof- 
fibility of being cut off or finding any obftacle to prevent 
their marching up to the enemy : but, in order to a greater, 
certainty of fuccefs, thefe firft difpofitions being made, great 
exaftnefs in giving, and diligence in the execution of the 
orders, is neceffary ; each feparate body fhould charge at 
the fame time, and at different parts.. But as the attack 
may prove unfuccefsful, whether owing to the good difpo- 
fition of th? enemy, or whether becaufe the attacks were 
not made together or executed with equal vivacity, it is ne¬ 
ceffary that the general fhould have provided for a retreat, 
and that the officers commanding different bodies fhould 
know after what manner and from what part it is to be¬ 
gin. For the greater fecurity, the general officers ought 
to communicate their inftruttions to the commanding of¬ 
ficer of each body compofmg that which they command, 
fo that at the time of the attack or of the retreat, they 
may inftantl v comprehend the meaning of whatever they are 
ordered to perform. 

If the army intending to attack the enemy on his march 
is weaker, or equal, either in number or in the nature of 
the troops, it is then only the fituation of the country, and 
the facility with which the enemy may be furprifed, that 
fhould determine the attempt of this grand enterprife : the 


prudence of the general, his experience ; that of the gene- Offenfive 
rals who are under his command ; the quality of his troops ; 
whether they are well difeiplined or not; whether they are 
compofed of one or of many nations ; the quality of the 
troops to be attacked ; and, in Ihort, the genius of their ge¬ 
neral, are circumftances by which the attacking or not at¬ 
tacking fhould be decided. It is impoffible to be decifive 
upon thefe circumftances, which depend entirely upon the 
ground, upon the vigilance of the enemy’s general, upon the 
order which he caufes his troops to obferve in their march, 
and in fhort upon the troops under his command. A general, 
at the head of a well-difciplined army, compofed of veterans, 
and good general officers, will undertake and execute de- 
figns which he would, not even dare think of with a new- 
raifed army, however numerous: it is alfo very difficult 
to furprife a vigilant genera!, who is befides a good ft I- 
dier, and who is alfo affifted by the ccunfels of able and in¬ 
telligent officers.. 

A general fhould alfo be guided, in attacking the enemy- 
on a march, by the country and the nature of the troops of 
which his army is compofed. If the enemy marches through 
an open country, and the general is equal to him in infan¬ 
try but fuperior in cavalry, he fhould make no hefitation in 
attacking him ; but if the country is woody or mountain¬ 
ous, and the enemy’s army is more numerous in cavalry than 
infantry, the general has ftill the fame advantage with a 
fuperiority of infantry; becaufe theenetoy’s cavalry in thofe 
kinds of countries is unable to a<ft againft infantry ; and the 
infantry alfo which the enemy may have will never be fuf- 
ficiently flrong to maintain itfelf upon the heights againft 
forces fo fuperior : and if the heights are forced, there can 
be no doubt of the enemy’s being beaten, of his cavalry 
being ruined and crufhed to pieces, or that his retreat will 
be attended with great difficulty, and that he will lofe the. 
greater part, if not the whole, of his army.. 


Sect* V- Of the Attack of entrenched Camps . 

The principles of war among all nations and in all times 
have been ftill the fame; but the little experience of the 
early ages of the world would not permit thofe principles to 
unfold themfelves, as they have fince done, and to which it 
is owing that new expedients both for attack and defence 
have beeudifeovered. 

What a fenfible difference is there in the military ait,, 
fuch as it at prefent is, compared with that of which the 
rules are handed down to us by Onozander, Vigetius, the 
emperor Leo, Erontinus, aElian, and many others ? The 
towns, in their times, had no other defence than walls, 
raifed at a great charge, flanked at little diftances with- 
towers, and a large ditch in front: it is true that the little 
force of their weapons contributed much to the advantages 
of their fortifications. Their entrenched camps had ohly 
a large ditch with fome waggons placed behind it; and 
whenever the ancients were willing to pradtiie all the art 
at that time known in war, they furrounded the camp with 
walls, in the fame manner as they did their towns, with 
towers at little diftances. Of this kind was Pompey’s camp 
at Dyrachium in Epirus, the plan of which is given in the 
marffial de Puyfegur’s Art of War : the wall by which it 
was furrounded was 15,000 paces in extent. 

The emperor Leo was unacquainted with aDy other me¬ 
thod of entrenching a camp, than by heaping fafeines to¬ 
gether, putting trees upon one another, and polling advan- 
ced guards. 

The experience which hath been fince acquired, hath, 
without increafing the labour, rendered the works of places 
ftronger, and eafier to be defended: the labour of the er- 
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Offenfive trenchments for camps hath been fhortened ; they have 
Operations, taken a new form ; and being conftrufted upon the fame 
principles as the fortifications of towns, they are become 
more difficult to be forced (fee Part I. fedh vi.). By this 
fame experience the means of attacking them hath been dif- 
covered ; and in proportion as offenfive weapons have chan¬ 
ged, and are become more powerful, the fyftem of iortifica- 
tion has been new-modelled. 

Let an army be fuppofed entrenched behind lines where 
art and nature are both joined ; whofe flanks are fuftained 
and fecured, furnilhed with troops and artillery along the 
whole front, with more troops behind to fuftain thofe which 
line the lines. The general who would attack, ought firft 
to furvey the fituation of the lines himfelf, and as much 
as poflible the enemy’s difpofition ; he fhould examine the 
conltrutfion of the lines, how they are fupported, their ex¬ 
tent, and whether the foil is firm or light. As foon as he 
lhall be perfectly acquainted with thefe circumffances, he 
may form his plan of attack, and caui'e his army to march 
in as many columns as there are attacks to be made ; but 
he fhould endeavour as much as poflible to occupy the 
whole front of the enemy, in order to prevent him from 
fending afliftance to thofe places where the attack will be 
brifkefl. The head of each column fhould be well furnilhed 
with artillery ; and as foon as it fhall be within diftance of 
cannonading the lines with effedt, it fhould keep up a brifk 
and continual fire for the lpace of an hour at leaft, fo as 
to beat down the earth of the parapet, and tumble it into 
the ditch, which will in fome meaiure render the paffage 
■of it lefs difficult for the troops. The time of the attack 
fhould be an hour before day, fo that the cannon may have 
fired before the enemy fhall know where to diredt his artil¬ 
lery : after every difcharge, the fituation of the cannon 
fhould be changed either to the righfor the left, in order 
to deceive the enemy’s gunners, and prevent their knowing 
where to diredt their pieces. It there fhould be any height 
within proper diftance, the cannon fhould be planted upon 
it: if the cannon can be brought to crofs each other upon 
the lines, the artillery will then have a very great effefl. 

The infantry fhould follow the artillery, furnilhed with 
hurdles, planks, fafeines, pick-axes, and fhovels ; the fafeines 
will ferve to fillup the wells, if there are any, before the 
•ditch ; or if there are no wells, they will fill up the ditch, 
and the hurdles will be thrown over them. The cavalry 
fhould be formed in two lines in the rear of the infantry, 
in order to fuftain it. The general fhould endeavour to 
find fome ridges, to conceal the cavalry from the enemy ; 
but fhould there be none, it mud be placed at fuch a dif¬ 
tance, as not to be expofed to the cannon of the lines ; for 
•fhould it be placed too near, it will very foon be deftroyed, 
without having it in its power to be of any fervice. In the 
beginning of an attack of lines, the cavalry cannot be of 
any afliftance, and cannot even aft till the infantry hath pe¬ 
netrated in fome part. It would therefore be ufelefs to 
caufe it to advance too near, provided it is within reach of 
marching readily when the infantry has parted, and hath 
made a paffage large enough for it, by beating down the 
lines and filling up the ditch : the cavalry then will have 
no more to fear from the cannon of the lines, becaufe 
the enemy’s attention will be more engaged with endea¬ 
vouring to repulfe the infantry, than with firing upon the 
cavalry. As foon as the lines have been beaten down, and 
the enemy thrown into confufion, the infantry fhould march 
Tefolutely and together ; and fhould take care to leave room 
for the artillery, fo that it may advance at the fame time, 
and continue its (ire. The attack fhould be made by the 
grenadiers, fuftained by the piquets : they will proteft the 
foldiers who fill up the wells and the ditch ; and as foon as 
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they find an opportunity of paffing, they will endeavour to offenfij 
get over the entrenchments, fuftained by the whole in- Operati<| 
fantry of the column, which will then be difencumbered 
of the fafeines, hurdles, &c. in order to drive the enemy 
from his lines. As foon as there are foldiers enough upon 
the lines to bear tire refiftance of the enemy, the foldiers 
who have the fhovels and pick-axes, and who ought to be 
laft, will finilh the filling up of the ditch by beating down 
the parapet of the lines, and making an opening fufficient 
for the paffage of a fquadi on in order of battle. Then the 
whole infantry of the column that has broke through, will 
pafs and divide into two parts, to let the cavalry pals, which 
will form under the cover of the fire of the infantry, and 
will not attack the enemy’s cavalry till it fhall have collected 
its whole force together. 

If one of the attacks fucceeds, on the firft news, which 
will foon be fpread throughout the army, all the troops at 
that time ought brifkly to attack the xvhole front of the 
line, in order to employ the enemy, and prevent his fend¬ 
ing afliftance to that part that is forced. The referve, 
which is compofed of infantry and cavalry, ought to join 
the troops that have broke through the lines, to fuftain the 
cavalry which is charging that of the enemy, and cannot 
be fuftained by the infantry who palled firft, becaufe it is 
employed in taking the enemy in flank to the right and 
left. In this fituation, when the referve and all the cavalry 
which followed the column that hath parted, and to which 
others may yet be joined fhall have palled, it fhould attack 
the enemy ; if it is repulfed, it can never be to any great 
diftance, becaufe it has infantry behind it, to fuftain it, and 
by its fire to flop the enemy. If the lines are forced by 
many columns, the fuccefs and alfo the defeat of the enemy 
will be thereby rendered more certain. 

When the duke of Savoy and prince Eugene, ftill en¬ 
camped between the town of Pianeza and la Venerie, in 
1706, marched to attack the lines of the French army that 
belieged Turin, they caufed their armies to march in eight 
columns ; the infantry formed the advanced guard, the ar¬ 
tillery, diftributed by brigades, marched at the head be¬ 
tween the columns, the cavalry was behind in fix, and out 
of reach of cannon-fhot. 

The difpofition of marfhal de Coigney in 1744, in order 
to attack the lines of Wiffembourgh, of which the enemy 
were in poffeflion, was fimilar to this, except that the whole 
of his ai my had not time to get up ; but as the moments were 
precious, he did not wait for it. The army which came 
from Landau divided itfelf into four which formed the four 
attacks ; one of which was at Wiffembourg, the other at 
the mill between that town and the village of Picards, the 
third at the village of Picards, and the laft was made above 
that village, which was entrufted to the Pleffian troops. 

His cavalry, which was behind, palled after the infantry 
had broke through the lines j but the enemy were then 
almoft all either killed or taken, and thofe who could fave 
themfelves, retired to Lautrebourg, where their army had 
affembled after having parted the Rhine. It is difficult to 
determine which is mod to be admired, whether the gene¬ 
ral’s difpoiiiion, the quicknefs and exadtnefs of his eye, and 
his coolnefs in a circumftance fo delicate, or the courage 
of the French troops, who forced thefe lines in lefs than 
two hours. 

As foon as the enemy is beat and abandons his lines, he 
muft be purfued, but with precaution. The vivacity with 
which he fhould be purfued depends upon the order with 
which he retires: if it is an open country, the general may 
follow him fo long as he fees all clear before him ; but if 
the country is divided with defiles and woods, it would by 
no means be prudent- for him to engage himfelf in them, 

for 
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Offenfivc f 0 r fear of any ambufcades being placed there by the enemy. 
Operations. ; n or der to fecure his retreat: neverthelefs, the general 
Ihould endeavour to make the moll; of his vi&ory, and Ihould 
never be content to win a battle by halves j at lea.ft it Ihould 
be carried fo far as to make the enemy fenfible of his lofs, 
and of rendering him incapable of continuing openly in the 
field. 

But if the army that attacks the lines Ihould be unable 
to force them, after many repeated attacks, and if the general 
perceives that his troops are difcouraged, he Ihould imme¬ 
diately retire. If the retreat is made over an open country, 
he Ihould begin it by marching off the cannon, the infantry 
next, and the cavalry will form the rear-guard in two or 
three lines ; the hulfars and dragoons will be upon the flanks 
of the cavalry: if there are any defiles or woods to pafs 
through, the general Ihould leave fome infantry at the en¬ 
trance of them, to fuftain and protect the cavalry, which 
will retreat by files. If the enemy is in full llrength, the 
general Ihould leave fome field-pieces with the infantry that 
is polled at the entrance of the woods and defiles, which 
will certainly flop the enemy’s impetuofity: if, on the con¬ 
trary, the enemy purfues the army with only a few troops, 
it will be proper to charge him if he approaches too near. 
In this difpofition an army may retreat eafily, provided that 
order is obferved, and the movements not made with too 
much precipitation. 

Sect. VI. Of the Attack of a Convoy. 

The fame motive that ought to oblige a general to prac- 
tife every refource of art, in order to condudt the efcort of a 
convoy in fafety, Ihould alfo induce him to ufe the fame ex¬ 
pedients to carry off the enemy’s fubfiftence ; for to deprive 
him of the means of fubfifting, is, in reality, to overcome 
him without fighting. 

An advantageous method for attacking a convoy is, by 
forming three attacks, one real and two falfe. Thole at¬ 
tacks are called real which the troops make with vigour and 
in full llrength, and when their charging is provided for and 
determined ; the falfe onto are when the general’s intention is 
only to keep back the enemy, and prevent his fending affift- 
ance to the troops that are really attacked. 

Thefe attacks, true or falfe, are determined by the fitua- 
tion of the country, and in proportion to the degree of eafe 
with which the convoy may be turned from the road it is in ; 
that is, if the general Ihould meet with an avenue near the 
advanced guard, which v\ill draw the enemy fome diftance 
from his main body, and which alfo leads to that of the 
troops which attack, it is at that part the real attack Ihould 
be made : if this avenue is found at the rear-guard, the two 
falfe attacks Ihould be made at the advanced guard and at 
the centre, fuppofing there is an opportunity of attacking 
the centre. Thefe falfe attacks ought to be fufficiently nu¬ 
merous in troops, to be able to employ the enemy, without 
running a hazard of being beaten, and to prevent his fending 
affiflance to other parts. 

If the troops defigned to attack the convoy are fufficient¬ 
ly numerous, although divided into three bodies, to attack 
every part at the fame time with equal vigour, the fuccefs 
will thereby become more certain. The efcort of a convoy 
is often more numerous than the troops which attack it; but 
it being certainly weakened by the divifion it is obliged to 
moke in order to guard the whole length of the convoy, the 
troops which att ick have greatly the advantage, although 
inferior in number, becaui'e thofe which they attack cannot 
fend alii fiance to the parts attacked, efpecially if attacked 
on all fides. 

If the road is wkl ■ enough, and there is room for a wag- 
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gon to turn, the general Ihould rather choofe to attack the Afinfivo 
advanced and rear guauU than the centre, to prevent the Qp^ r a u °” i - 
enemy’s faving any of the waggons belonging to the tear- 
guard, which will undoubtedly be the cafe, if only the ad¬ 
vanced guard and centie are attacked. If the road is fa 
narrow that the waggons cannot turn about in order to go 
back, the general Ihould attack the advanced guard, and em¬ 
ploy the centre and rear-guard as much as pollible. 

A convoy may alfo be attacked at the opening of a de¬ 
file into a fmall plain ; then it is again the advanced guard 
that the general fliould attack, though he fhould alfo con¬ 
trive to have the rear-guard attacked at the fame time. The 
troops in the centre will be confut'd, and not know where 
to fend affiflance, becaui'e they will hear firing b' ;h in front 
and rear; neverthelefs, the general Ihould defer charging 
till part of the vvaggons are palled, and the tro ps of the 
centie are Hill on this fide of the defile. An attack, when 
unforefeen, brifk, and fuftaineJ, can never fail of fucceeJing, 
particularly when the troops attacked are fo divided as net 
to have it in their power to affill each other; and if the 
whole convoy is not taken, there is almoft a certainty of 
taking a great part of it, or at kail of fitting it cr. fire, and 
hamltringing the horfes, if there is not lime to carry them 
off. 

The fuccefs of thefe attacks partly depends upon the 
choice of thofe places where the troops which aie to fall 
upon the convoy are placed in ambufeade; the mod fecure 
are thofe which are lead liable to the infpection of the ene¬ 
my’s parties. It is fufficient to have fentries upon the tops 
of the hills, fo that they may fee into the roads, and give 
notice when the convoy is near the place appointed for the 
attack : then the troops charged with the attack of the rear¬ 
guard, having nothing more to apprehend fiom being dis¬ 
covered by the enemy’s parties, may draw near the entrances 
of the avenues. 

If the ambufeade is difeovered, the conduft which ought 
to be obferved by the troops compoling it depends entirely 
upon their force and that of the efcort; neverthelefs, even 
when they are weaked, the attack fnould be attempted, 
which, if unfuccefsful, will at lead have retarded the march 
of a convoy, for want of which the enemy may be greatly 
didreffed. A general never rifles much in attacking a con¬ 
voy; the objedt of the officer commanding the efcort being 
to condudt it in fafety, and to avoid fighting : it is the fame 
with the efcort of a convoy as with a chain of forage, 
the end of which is only to complete it; and c. nferju’enlly 
the troops charged with them will rather be attentive to 
execute the orders which have been given them, than to pur- 
fue the enemy, although beaten and driven back. 

When a convoy marches through an open country, there 
Ihould be many ambufcades formed: an enemy is lels tp- 
prehenfive in an open country, becaufe, feeing all,before 
him, his fearches become the lefs exadt, in proportion as the 
country is unfavourable for troops to form ambufcades ; ne¬ 
verthelefs, a general may always find fome hollows, height-.:, 
or places of the fame nature, where troops may be conceal¬ 
ed. As foon as the convoy fhall be arrived at the place fix¬ 
ed on for the attack, the general Ihould fall upon" the ad¬ 
vanced and rear-guards, in order to take in the whole, and 
to induce, if poffible, the troops in rhe centre to divide 
themfelves, to run to their affiflance ; then the third ambuf¬ 
eade mull fhow itfelf, and attack the centre; and endeavour 
to divide the convoy, before the commandant of the efcort 
has had time either to park it or double it up. If the 
general fucceeds in dividing the convoy, and il the troops 
in the centre of the efcott are beaten and broke, he Ihould 
detach fome infantry, cavalry, and hulfars in purfuit of 
them : the remainder mull be divided into two parts, in or- 
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offence der to attack the troops lining the convoy; after which 
Operations, t h e y mu ft. j 0 j n t h 0 f e w h 0 attac ij the advanced and rear¬ 
guards. The troops, when re-united, ought to make this 
attack with vigour, and entirely determine the defeat of 
the efcort, and confequently the taking of the convoy. 

A convoy that is divided is half taken, as foon as the 
detachment of the centre is beaten; becaufe the victori¬ 
ous troops can be divided, and part fent in purfuit of the 
body that is beaten, and the other part employed to rein¬ 
force thofe who ftill meet with refiftance; whereas, if only 
one part is attacked, that which is not attacked can readily 
fend affiftance, efpecially in an open country, where there is 
nothing to prevent either cavalry or infantry from aCting, 
and being a mutual affiftance to each other. 

A general who would attack a convoy never runs any 
hazard by dividing his troops, in order to divide thofe of 
the enemy : the more the troops of an efcort are divided, 
with the greater eafe will they be beaten. An officer who 
would attack, ftiould know the ftrength of the efcort, in or¬ 
der to regulate the number of his troops by the enemy’s, 
and to be proportionably ftronger. He v’ho is attacked, 
being ignorant of his enemy’s force, and being charged on 
all iides, is at a lofs where to fend affiftance, and how to 
take care of every part: he who attacks by the knowledge 
he fhould have of the country, is enabled to poft his troops 
after fuch a manner as to employ all thofe belonging to the 
enemy, without weakening himfelf. The troops which at¬ 
tack have certainly great advantages, becaufe, in dividing 
them, they are ftill ftronger than the body attacked ; and 
then they can choofe the place mod favourable for the at¬ 
tack : whatever may be the precautions taken by the officer 
commanding tire efcort, whatever may be his vigilance, itwill 
be very difficult for him, confidering thefe different attacks 
and the number of the enemy’s troops, to difpofe his own 
with fufficient quicknefs to place the convoy in fecurity, 
efpecially if the attack is made with great quicknefs and 
vigour. 

When a convoy is to be attacked as it paffes a bridge, 
the commanding officer fhould divide his troops into three 
bodies., placing two of them in ambufeade on that fide of the 
bridge to which the convoy is advancing, and the third on 
the fide from which it is marching. All the three bodies 
fhould remain concealed, if poffible, till the advanced guard 
of the convoy, the body at the centre, and feme of the wag¬ 
gons, have paired the bridge ; when they fhould inftantly 
advance and attack, each that divifion of the convoy pro- 
perly oppofed to it. Three fuch attacks, made at the fame 
time by fuperior force, will have the whole advantage of 
the action ; and the more fo as the troops of the efcort be¬ 
ing everywhere employed, cannot fend affiftance to any par¬ 
ticular part. If the two bodies which attacked the advan¬ 
ced guard and the centre fhould break them and put them 
to flight, there fhould be troops enough left in purfuit of 
them to finifh their entire defeat, without any fear of being 
repulfed ; the remainder ought to march to the bridge, and 
caufe the waggons that are upon it to be-ranged in order, 
and march to the rear-guard, in order to finifh its defeat, if 
it ftill continues to make refiftance. 

It is neceffary to obferve, that fome troops ought to be 
left at the head and along the convoy, in order to take 
care that the horfes are not taken off from the waggons, 
and that none of the foldiers or drivers make ufe of that me¬ 
thod to efcape. 

If the general has not troops fufficient to be divided into 
three bodies, he can place ambufeades to attack only the ad¬ 
vanced guard and the centre. This muft be done with vi¬ 
gour, but not till the troops of the centre fhall have paffed ; 
and the attack fhould always be executed by the infantry 


with the bayonets fixed, and without firing, and by the ca- Offenfive 
valry, huffars, and dragoons, fword in hand. The gene- 
ral fhould not then ftay to make prifoners ; but fhould put 
to death all thofe whom he finds armed. If the two firft 
detachments are beaten, he fhould march with the remain¬ 
der to the rear-guard, which, not being ftrong enough to 
refill a body of troops much more numerous, will undoubt¬ 
edly betake itfelf to a retreat. As it is the convoy, and 
not the troops of the efcort, that is the s principal objeft, the 
general fhould leave only fome troops of huffars to purfue 
the rear-guard; he ftiould make the waggons file off as faft 
as poffible, and condudt them the neared way to the camp 
or the neighbouring town; or if this cannot be done, he muft 
burn them and carry away the horfes. 

Sect- VI. Of the Attack of green and dry Forages . 

Next to the convoys, the forages become moll neceffary 
for the fubfiftence of an army, as it is by them that the ca¬ 
valry is fupported ; and if a general can contrive to deprive 
the enemy of them, or to moled him in the making of 
them, his cavalry will foon be without refource, his infantry 
without baggage, and his artillery without the means of be¬ 
ing conveyed. 

The detachment deftined to attack a party on a green fo¬ 
rage, made in an open country, fhould be compofed of in¬ 
fantry, cavalry, and huffars: the infantry fhould not appear, 
but ought to remain in ambufeade in fome hollows, behind 
fome hedges, or other favourable places: arid it fhould be 
careful not to ftiow its arms; becaufe, by the glittering of 
the fteel, they may be difeovered: the cavalry fhould be di¬ 
vided into two bodies, three quarters of a league one ftqm 
the qther, taking care te be able tq join in cafe of neceffity. 

As fnr the huffars, they fhould be diftrib.uted about in many 
fmall detachments to the right and left, and in the centre 
of the two bodies of cavalry; upon one of the flanks there 
fhould be a more numerous body of huffars placed in am- 
bufh, at a greater diftance than the fmall detachments. 

Every one of thofe fmall troops fhould have a number of 
trumpets, with them; and when the chain is formed, and 
the foragers fpread over the plain, a part of thefe detach¬ 
ments ftiould leave the ambufeades, making a great noife, 
and attack thofe belonging to the enemy which are advanc¬ 
ed ; and thefe detachments will charge them with fo much 
the more vigour, as they will be fuftained by the large body 
of huffars in ambufeade behind them, and which fhould march 
to fuftain them, and attraft the attention of the officer com¬ 
manding the efcort. It may happen that this firft attack, 
mad? op one. fide only, may induce the enemy to unfurnifh 
the chain in fome place,, by which it will confequently be 
weakened; and if fo the other detachment of huffars lliall 
inftantly advance, followed by one of the bodies of cavalry, 
in older to attack that part that has been unfurnifhed. If 
the enemy, more pruaent, does not weaken the chain in any 
particular part, but contents himfelf with making the referve 
march to the affiftance of the troo,ps which have been at¬ 
tacked, the fecond attack ought always to take place; but 
in order to employ the enemy everywhere, the fecond body 
of cavalry fhould march and attack the centre. This at¬ 
tack ought to be made with great brifknefs fword in hand, 
whether the enterprife fucceed or not; if it fucceed, a great 
advantage may be drawn from the rout of the chain. Whilfl: 
the cavalry and part of the buffers are purfuing the troops 
of the chain, the other part fhould fall upon the foragers, 
where they will without doubt find but little refiftance. If 
the attack do not fucceed, and that, by the good difpofi- 
tion of the troops of the chain, the detachment has not been 
able to force it, it ihculd retire to the infantry that has re¬ 
mained 
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Offirnfive maised behind in ambufeade; this infantry will facilitate 
Operatio ns re treat of the cavalry and huffars. But fuppofe that the 
enemy, too eager, is carried away by this firft fuccefs, a 
great advantage may be derived from his imprudence, by 
attacking him refolutely. The whole ftrength, and each 
body being united, it is to be imagined, and even hoped, 
that the advantage will turn on the fide of thofe troops 
which were repulfed but a moment before; and the more 
fo, as the general commanding the chain can have purfued 
only with his cavalry, his huifars, and dragoons; becaufe 
his infantry will have remained in the pofts which it occu¬ 
pied, either to guard them, or to fuftain the horfe, fuppof- 
ing they ihould be repulfed. 

If the forage is made in a mountainous country, the in¬ 
fantry muft ad alone, the cavalry being only neceffary when 
it can have ground on which to aft, and fuftain the infantry 
in cafe it is repulfed: the infantry fhould attack the ave¬ 
nues and the heights, and poffefs itfelf, as much as poflible, 
of thofe which have the greateft command, and make the 
attack in many places as in an open country. Thefe dif¬ 
ferent attacks render the enemy undetermined with regard 
to his difpofitions; he does not know where to fend affilt- 
ance : the uncertainty of the general becomes vifible to every 
officer, and communicates itfelf to all the troops; and thence 
proceeds their confufion, and confequently their defeat. 

The prifoners and horfes that have been taken fhould be 
fent off firft with an efcort; the reft of the troops will re¬ 
tire immediately after by the fhorteft road. It is cruelty 
to abandon the wounded, whether friends or enemies ; and 
as the detachment has undoubtedly found, within the cir¬ 
cumference of the chain, fome waggons with horfes to them, 
they fhould be made ufe of to carry off the wounded, who 
fhould alio be fent on before: if there are no waggons, the 
detachment muft take them from the neighbouring towns. 

The attack of a dry forage is conduced nearly in the 
fame manner as that of a green one ; but it is often necefli- 
ry to employ a greater number of troops ; becaufe, as the 
forage is made in the villages, it is almoft a certainty they 
will all be guarded by infantry fuftained by cavalry ; where¬ 
as the chain of green forage is formed with a much greater 
number of cavalry than infantry, unlefs it fhould be in a 
country where cavalry cannot aft. It is difficult to force 
the villages where infantry is fuftained by cavalry ; whereas 
it is eafy for cavalry to attack each other in a plain, where 
the affair is immediately determined ; but it is not fo foon 
decided when entrenched infantry is attacked by infantry: 
but whatever refiftance a commander may find, he fhould 
always attempt to force it. As the principal objeff is to 
prevent the forage, it is obtained by attacking the chain 
brifkly and in all parts; becaufe it is certain that the gene¬ 
ral commanding the forage will caufe the foragers to af- 
femble ; or elfe, feeing the chain attacked, without waiting 
for an order, they will of their own accord dilmifs, and fly 
toward the camp : but whether they affetnble, retire in or¬ 
der, or fhift for themfelves, the end is anfwered, and the fo¬ 
rage is left unperformed. If by their flight the commander 
cannot hope to make any prifoners, he muft keep the troops 
of the chain at bay fuch a length of time as to make it im- 
poffibie to continue the forage for that day : lie fhould even 
if poffibie endeavour to force them to retire ; which if they 
do, he fhould purfue them long enough to be certain of 
their retreat, and then colled all the waggons from the 
neighbouring villages, caufe them to be loaded with the fo¬ 
rage intended for the enemy's army, and conduff it to the 
c. mp : if they do not retire, the commander muft remain 
in fight of them during the night, and fend to the camp to 
demand a reinforcement of troops, in order to oblige the 
enemy to retire. For the fame reafon that a forage fhould 


not be abandoned till the laft extremity, the troops that Offenfive 
would prevent the enemy from attacking it, fhould be ablo- Operntmnv 
lutely bent upon it, at the fame time without expofing 
themfelves to the danger of being beat by any affiftance that 
may come from the camp to the troops belonging to the 
chain. 

Sect* XI. Of the Paffage of Rivers. 

There is hardly an operation of war more difficult than 
the paffage of rivers, whilft war cannot be carried on in 
countries where there are not rivers to be paffed. 

Rivers may be paffed by fwimming, by fording, or upon 
bridges; but fmall bodies alone can pafs with fafety by 
fwimming, and, unlefs the ftream be very fhallow, none but 
the cavalry fhould pafs at a ford ; for it is furely much bet¬ 
ter to throw over a bridge or two, than to expofe the infan¬ 
try to the fatigue of wading through a deep current, or the 
artillery and baggage to the danger of being damaged by 
water. When a ford is difeovered and intended to be made 
ufe of, it fhould be fecured in every part, and the foldiers 
employed for that purpofe fhould be furnilhed with proper 
inftruments to clear the bottom of every thing which may 
retard the paffage. Its banks fhould likewife be examined, 
that it may be known whether they are of difficult or eafy 
accefs, and whether the ground on the other fide be marfhy, 
or fuch as will permit the troops to form immediately on 
their landing. When bridges are to be built for the paf* 
fage of the army, they muft be laid upon boats, pontons, 
piles, or wooden horses (fee thefe articles) ; or in fome 
cafes rafts may be employed inftead of them ; and when a 
general is furnifhed with thefe neceffaries, he will pafs the 
largeft river, in the abfence of the enemy, without diffi* 
culty or the lofs of a man. 

It is not, however, to be fuppofed that the enemy will 
be abfent. When a country is invaded, the army that is 
defending it will endeavour to meet the invaders with the 
greateft advantage; and as in the paffage of rivers the ad¬ 
vantage is wholly on the fide of the defenfive army, the ge¬ 
neral commanding it fhould there, if poffibie, oppofe the 
enemies of his country. We fhall therefore, in this feffion» 
treat ijl. Of the defence neceffary to be made for oppofing 
the enemy, and preventing his paffage ; zdly, Of the means 
which a general fhould employ in order to facilitate the pat- 
fage, notwithftanding the enemy’s oppofition ; afid 3 dly, 

We fhall demonftrate by faffs the fecureft method of re¬ 
treating. 

I. It would be impoffible to run through every precau¬ 
tion that can be taken to difpute the paffage of a river ; we 
fhall therefore confine ourfelves to the principal ones, by a 
fuccinff relation of the different fyftems of the authors who 
have treated on that fubjeff. 

The firft precaution to be taken, according to the che¬ 
valier de Folard, is, to draw off all the boats which are up¬ 
on the river ; to obferve whether any other river has a com* 
munication with it: to examine the courfe, the windings, 
and the uioft acceffible parts of it; to raife good redoubts » 
near the banks; to render the bottom uneven by means of 
facks and bafkets filled with ftones, large trees with their 
branches, and by flopping them with flakes. 

To this precaution may be alfo added another, which, 
executed with exaffnefs, may produce great effeffs ; that is, 
to throw whole trees with their branches into the river, not 
fo heavy as to fink to the bottom, but whofe fize and quan¬ 
tity fhall be fo confiderable. as not to be eafily flopped; 
their branches fhould alfo be interwoven, and formed like a 
chain from one bank to the other ; they fhould be held faft 
till the enemy's army is engaged in the fords or upon the 

4 Z 2 bridges, 
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OfFenfive bridge*, at which time they fhould be let into the current, the river. B, The camp of the light horfe, light infantry, Offcnfive 
the quicknefs of which will increafe the force of this kind and dragoons upon the wings of the army. C, Cattle and Operations, 
of moving bank, which will overturn every thing it meets village, guarded by light infantry. D, A town occupi- 
with, foldiers, baggage, horfes, bridges, and boats: in fhort, ed by the infantry belonging to the army. E, Bridge 
nothing will be capable of wirhftanding it, if there is any broken down. F, Illands occupied by infantry. G, Pods 
degree of rapidity in the torrent. This method is pointed of infantry diftributed along the fide of the river. H, Bat- 
outinM.de Puyfegur as levelled againft bridges only, teries eftablilhed along the fide of the river. I, Polls of ca- 
To avoid alfo giving any fufpicion to the enemy, this chain valry, to keep up the communication between the camps, 
of trees can be placed upon the bank of the river, of which K, Bridges conftru&ed to preferve the communication of 
fome engineer muft have been careful to take the dimen- the iflands. L, Bridges conftruffed for the communication 
fions before hand ; and when it (hall be nearly the fame fize of the camps. 

of the river, and the enemy is palling, it muft be held at If, notwithftanding all thefe obftacles, the enemy attempts 
one end whilft it is fhoved off by the other; the whole of the paffage, he (hould be attacked as he debarks ; and it is 
it will he taken by the current, which, without any other for this reafon that the defending army {hould not be divi- 
affiftance, will direft it againft the enemy. ded into very fmall bodies, which, too weak to refill afupe* 

In regard to the troops defigned for the defence, the bell rior number, will be eafily routed. In attacking the ene- 
method, according to M. Folard, is to form fmall camps of my, there is no danger to be feared from their cannon-, 

2000 or 3000 men, a league diftant one from another, with which they cannot make ufe of without annoying their own 
pati oles and fignals from one to another ; to have canoes, troops; whereas the cannon planted upon the fide of the ri- 
in order that the river may be crofted filently in the night ver, to defend the paffage, can always fire upon the troops 
by foldiers, who will endeavour to make fome prifoners, and which follow, in order to fuftain thofe who attempt the pafi • * 
who will alfo liften in order to difcover whether the enemy fage : there (hould alfo be infantry placed near thefe batte- 
is preparing to march. A general {hould particularly en- ries, to defend them, and to flank fuch of the enemy as have 
deavour to poffefs himfelf of the iflands, if any, under cover already paffed. 

of which the enemy may attempt the paffage; and if the There yet remain many ftratagems to be pradtifed on 
general can be certain that the enemy’s intention is to throw thefe occafions: a general may make ufe of thofe mention- 
over a bridge where they are, in order to fet out from ed in the fedtion which treats of ambufcades ; and they 
thence, to fave fo much of the way, the general will by this {hould be particularly diredted againft fuch places as are 
means affure himfelf of the place where the enemy will at- fuppofed to be moft favourable for the enemy. The hifto- 
tempt the paffage, which circumftance will be almoft fuffici- ry of prince Eugene, whom the chevalier Folard ftyles a 
ent to prevent him. great traverfer of rivers, furryihes many examples. 

But in order the better to explain the manner in which The general fhould be particularly attentive in difturbing 
a river {hould be defended, let two armies be fuppofed, the enemy when conftrudling his bridges; which appears 
one of which, confiding of 46,000 men, defends the the more pra&icable, as the bridge is never properly efta-- 
paffag'e againft another of 60,000. This laft is divided in- blifiied, if not guarded at each end : befides, by the aflift- 
to three bodies ; that of the centre confifts of 40,000 men, ance of artillery, the enemy may be eafily prevented from 
and'the two others of 10,000 each : the centre-body is en- -going on with his work. M. Feuquieres indeed relates ex- 
camped nearly oppofite to the place where the paffage is atnples, where the enemy hath not been able to prevent the 
intended to be effeded; of the two bodies which are upon bridges from being built under their very nofes ; but befides 
the flanks of the centre, one will ferve to keep the enemy in the rarity of thefe examples, the precautions he ufed are a 
fufpence, with relation to the true place where the paffage very convincing proof of the difficulty attending fuch under- 
js defigned. They ought to be continually moving, fome- takings. 

times at a diftance from the main body of the army, and A prudent general, and one who is himfelf acquainted 
pretend to throw bridges higher up, or lower down, in or- with the river of which the enemy would attempt the paf- 
der to induce the enemy to divide and feparate the diffe- fage, is guided by its depth, by the difficulty of gaining-its 
rent bodies of his army in: fuch a manner, that they can banks, and in proportion to its rapidity : he often pretends 
no longer be of affiftance to.each other, or be in a condi- to beinadtive, permits the enemy to throw his bridges over 
tion of oppofing a fuperior body of troops that may attempt it, and waits till he is in the middle of his paffage ; at which 
the paffage. time he makes a furious fire upon him, fpreads diforder a- 

The army defending the paffage is divided into many-bo- mongft his troops, and overthrows his ranks ; and the ene- 
dies; three of 10,000 men each, at a league diftance from my, befides lofing a great number of.men, alfo fails in the 
one another, and two others of 5000 men each, compo- fticcefs of his enterprife. 

fed of the light troops, both horfe and foot, and dra- II. With refpedt to the means to be employed for paffing 
goons, encamped at half a league upon the two flanks of a river in the face of the enemy, it is to be obferved, that 
the army. The communication'{hould be preferved be- the general who attempts fuch a paffage, ought, in the<firft 
tween each feparate body, and conftant patroles kept upon place, to be very certain of the fteadinefs of his trooDS. He 
the fide of the river, which ought continually to crofs each (hould place the moft intrepid in the front, in order to en*- 
other; and detachments of huffars upon the right and the courage thofe who follow them: on fuch occafions every 
left! both up and down the river : the general is alfo fuppo- thing is to be apprehended from ill-difciplined troops who, 
fed to have planted batteries of cannon, in different parts as foon as they are engaged in the river or upon the 
upon the (bore ; and to be poffeffed of two iflands which he bridges, having no longer any place of refuge to fly to, will 
has fortified, and in which he has alfo placed troops and be difcouraged, and fpread the panic throughout the whole 
cannon: in {hort, he is fuppofed to have taken every ad- army. 

vantage of ground for rendering the paffage difficult to the If the army paffes upon two bridges, it is impoffible 
enemy, and to oppofe troops to him in every part where he to take too much care for their fecurity : biftory is filled 
may attempt it. with fatal examples of bridges falling under the weight of 

See Plate DXIX. fig. 1. where A reprefents the camp of troops. One of the greateft dangers ever experienced by 
the main army, divided into three parts, for the defence of Charles XII, was when, having caufed a bridge to be 

thrown 
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Offenfive thrown acrofs the Viftula, the wood which had been mads 
Operations. u f e 0 f being too weak, and the timber-work ill fecured, 
the bridge broke down whilft the king was palling. Charles, 
the prince of Wirtemberg, and many others, fell into 
the water : the king, having caught hold of a piece of the 
timber that was floating, was carried away by the current. 
The troops which had already palled found themfelves at 
the enemy’s mercy, who might have deftroyed them ; but 
they did nothing, fays the hiftorian Nordberg, becaufe of 
the heights of which the Swedes were in pofleffion, and 
from whence they kept a fire upon the Saxons. Was it 
not rather an inftance of the good fortune which ufually at¬ 
tended that intrepid prince ? 

It is probable, when a river is pafled upon bridges in 
prefence of the enemy, that they have been built before his 
arrival, and confequently there has been time to entrench 
them ate^ch end, but particularly on that fidenext the enemy. 
Thefe entrenchments fhould be made in fuch a manner as 
to prevent the bridges from being flanked by the enemy’s 
cannon ; therefore, inftead of the entrenchments ufualatthe 
heads of the bridge, fuch as a horn-work, a crown-work, 
or a half-moon, the general fhould caufe redoubts to be 
thrown up, the fartheft of which fhould be 400 yards di¬ 
ftance, and oppofite to the bridge ; and the others Ihould be 
thrown up nearer to the banks of the river, forming a fe^- 
micircle : in order for their better defence, the general Ihould 
follow the fame difpofitions which have been laid down in 
the preceding part. If there are many bridges, they Ihould 
be conllrufted as near each other as poflible, that the fame 
redoubts may equally ferve to cover them : the reafon of 
thefe redoubts being placed at a diftance from the bridges 
is, that, as the troops pafs, they may have room to form, 
and fullain thofe occupying the redoubts. Thefe redoubts 
it mull be acknowledged, require a greater degree of labour 
than is requifite for the conftruftion of a half-moon, or even 
a crown-work; but it feems impoffible to pafs a river upon 
bridges in prefence of an enemy, however ftrongly they may 
be entrenched, if there is not (pace enough left between the 
entrenchments and the bridges to contain a number of 
troops fufficient to oppofe the enemy, and to give time for 
the remainder of the army to pafs. Labour fhould never 
be conlidered when an enterprife is fuccefsfu); a general, 
therefore, fhould never fpare any pains for the attainment 
of his ends, but fhould take every precaution neceffary for 
fuccefs, without troubling himfelf about the time and the 
labour it will coft : the glory of having forced the enemy 
to leave the paffage open to him makes fufficient amends 
for the trouble he has given himfelf in order to attain it. 

Suppofe an army of 6o,oco men would pafs a river, 
guarded by an army of 40,000. Let it alfo be fuppofed, 
that the army intending to pafs has got the flart of the ene¬ 
my, either becaufe he was not yet arrived, or becaufe he 
has been amufed with marches and counter marches; that 
the general has alfo had time to conftrud three bridges,, 
and to entrench them in the manner above-mentioned : he 
mud begin the paffage by cauling the redoubts to be oc¬ 
cupied by a battalion, or half a battalion, according to their 
fize ; and he mud plant cannon between thofe redoubts, 
with infantry to guard them. Thefe difpofitions being 
made, the army muff march in three columns ; the centre 
column muff be entirely infantry, and the other two c m- 
pofed of infantry and cavalry. As the infantry paffes the 
bridges, it muff divide, and form columns, confiding of four 
battalions each, which mud pafs between the redoubts, ha¬ 
ving cannon upon their flanks : the cavalry muff p.ifs to the 
right and lei t through the interval of the two redoubts near- 
eft the river, and form in order of battle upon the flanks of 
the columns; the right wing with its right towards the ri¬ 


ver, and the left with its left. When ail thefe'columns OiTcnfive 
fhall be formed, and ready to march towards the enemy, Operations, 
the right and left of the two lines of cavalry mud fullain 
it; and the right of thofe of the right, as well as the Ie,t 
of thofe of the left, will march to put themfelves in a line 
in prefence of the enemy : in this pofition the army mu ft 
march towards the enemy, and attack him, it he is lo rafh 
as to hazard an adtion ; and if he Ihould retire before the 
army is entirely pafled, the paffage will be the more eafily 
effedted. 

See Plate DXIX. fig. 2, where AAA are bridges of boats. 

B, Redoubts which cover the bridges. C, A battery, un¬ 
der cover of which the infantry work at the conftrudfion 
of the redoubts. D, A battery to prevent the enemy from 
annoying the army on its march. E, The march of the 
army. F, The artillery diftributed among the brigades of 
infantry. G, Infantry, forming in columns to open on the 
oppofite fide through the intervals of the redoubts. H, 

March of the columns into the front of the redoubts, where 
they halt in order to give time for a part of the cavalry to 
form upon its flanks. I, A battery eredted to facilitate the 
forming of the cavalry. K, Cavalry, which, in gaining the 
oppofite fhore, forms in order of battle and polls itfelf upon 
the flanks of the infantry. L, Eight battalions in column 
upon the right wing of the army, to go and examine the 
village, and attack the enemy in it, in cafe he fhould be 
poflefled of it. M, HufTars and dragoons, who have taken 
pofleffion of the height which is on the left wing of the ar¬ 
my. N, A brigade of infantry polled next the height, co¬ 
vering the left wing of the cavalry. O, The difpofition of 
the army marching up to the enemy. 

From this difpofition it appears, that the army which at¬ 
tempts the paffage is almoft certain of fucceeding ; it is 
flickered behind the redoubts during the paflage of the 
bridges ; it has ground to form itfelf upon, and to Ihow it¬ 
felf in full ftrength. But it is feldom that a general has 
time to build the bridges and entrench them after this 
manner, when the enemy is on the oppofite fide with an in¬ 
tention of difputing the paflage: fo circumftanced, he mull 
endeavour to find fome fords, and, under fhelter of one or 
more iflands, conftruft a number of rafts behind them; ha 
mull endeavour to keep the enemy at a diftance from thofe 
places by marches and counter marches ; and when that is 
done, he mull caufe the cavalry to ford over with grenadiers 
and labourers behind them ; thefe labourers mull throw up 
entrenchments as fall as they can, whilft frelh infantry is 
caufed to pafs over upon rafts. Provided thefe entrench¬ 
ments can flop the enemy for fome time, and contain infan¬ 
try enough to refill him, the remainder of the army will be 
very foon pafled : the cavalry will at the fame time pafs at- 
the fords which have been difeovered, in order to cover the 
flanks of the infantry ; when it will fpread over the plain* 
being itfelf protedled by the infantry, as it leaves the en¬ 
trenchments in columns.. 

The paflage of a river cannot be fafely attempted, if the 
general does not provide for a defence, and take infinite pre-- 
cautions to protect the army in its paflag*. 

All that authors have faid upon this ful-jeft, arifes from 
this principle of Vegetius, which they feem ro have com¬ 
mented upon, and to which they have applied ui tie rent ex¬ 
amples. “ As the enemy (fays he) are accuftrrr.ed to 1 rm 
ambufcades, or to attack openly at the paflage of rivers, the 
general fhould poflefs himfelf beforehand of a good poll on 
the oppofite fide, and entrench himfelf even on that on 
which he already is, to hinder the enemy from attacking his 
troops, feparated by the channel of the river; and (till, in 
order for greater fecurity, the general Ih mid caufe the two 
polls to be entrenched and well pallifadced, that in cafe of 

r-k. 
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oftenfive an attack, he may be able to fuftain the efforts of the ene- 
Operations. m y w i t hout great lofs.” 

It may not be improper, in this place, to relate a difpofi- 
tion of M. de Valiere’s, formed upon this principle. 

He fays, “ After the cannon are planted, a parapet 
fhould be raifed upon the banks of the river, 200 yards 
in length or thereabouts, behind which fome infantry fhould 
be immediately launched from the centre of the parapet, 
and fome foldiers with labourers fent over, who mull imme¬ 
diately ereff a fmall half-moon: as foon as that is done, 
more foldiers fhould be fent in order to defend it in cafe it 
fhould be attacked ; more labourers fhould alfobe fent to e- 
re£t another half-moon, both upon the right and the left. 

“ If the labourers are not annoyed by the enemy, they 
fhould at the fame time ereft an horn-work, whofe wings 
fhould be flanked by the firft parapet, and the cannon plant¬ 
ed in it; if the river is fo large that the wing of the horn- 
work cannot be defended by mufquetry, it muff be defend¬ 
ed from the half-moon, made from thence to the water.” 

In the mean time, the general fhould cauft the bridge to 
be continually worked at; and, as foon as it is finifhed, make 
the troops pafs over it, if the enemy is not in fight; but if 
he is, the horn-work muff be completed, to prevent the 
enemy from falling upon the troops as they pafs. The 
horn-work being made as ftrong as is judged neceffary, as 
much infantry as it will hold fhould be lodged in it, with 
fome field-pieces ; and as the cannon upon the rifing will 
keep the enemy at a diftance, the general may order the ca¬ 
valry to pafs: but ftill all this cannot be effected but be¬ 
fore an army very inferior. If the enemy’s army is of fu- 
perior force, the fafeft method is to try a paffage at fome 
farther diflance, ftill keep'ng the army in fight as long as 
poffible, and concealing from the enemy that any troops 
have been detached. 

It is impoffible to forefee every ftratagem that may be 
employed, as they depend upon many circumfiances; but it 
is always right to fend, if poffible, fome trufty fpy to difco- 
ver the enemy’s pofition on the other fide of the river, what 
obftacles he can place in the paffage, what methods are to 
be ufed to avoid them, and what parts of the bank are moft 
accefiible or beft guarded. 

A. general fhould make many falfe attempts, particularly 
at thofe parts where he lead intends pafiing; they fhould 
be made as fecretly as poffible ; and alfo, in order to deceive 
the enemy, the general may throw over two or three bridges 
at hazard, in fight of the enemy, at thofe very places where 
he has refolved not to pafs: the enemy’s whole attention 
will be directed to that fide ; and a conftant fire fhould 
be made on him from the other fide, fo that he may not be 
miftrufifful of the ftratagem. There is no doubt of thefe 
bridges being taken, which is of no confequence, provided 
the enemy is amufed, and the general has time to throw over 
another bridge at a diftance from that place, by which he 
can pafs. 

We cannot pretend to recapitulate every ftratagem which 
a general maypra&ife: in the hiftories of prince Eugene 
and Chatles XII. the reader may fee the different methods 
which they made ufe of ; it will be fufficient here to relate 
the rules laid down by Montecuculi, with fome modern ex¬ 
amples, by which they feem to be corroborated. 

1. The general muft plant artillery upon the bank oppo- 
fite to the poft he intends taking; which will be attended 
with great advantage, if the river forms a re-entering angle, 
and if there is any ford near it. 2. In proportion as the 
conftruftion of the bridge advances, he fhould poft fome in¬ 
fantry upon it, in order to keep a fire upon the oppofite 
fliore. 3. When the bridge is completed, he muft caufe a 
body of infantry, fome cavalry, fome field-pieces, and fome 


pioneers, to pafs it, in order to fortify the head of the Offenfive 
bridge on the ether fide. 4. The general muff take great 
care that the enemy has not ported armed barks, or other 
machines, to break down the bridge when half the army 
fhall be paffed. 5. If the general would preferVe the bridge, 
he muft fortify it at both ends, and place fufficient guards 
in it. 

In 1743, prince Charles intending to pafs the Rhine, 
kept a continual fire upon all the French ports from 1 1 
o’clock at night till three in the morning, in order to con¬ 
ceal his real deftgn with regard to the paffage. Marfhal 
de Coigny aflembled his army in three large bodies, and lay 
all night upon his arms, the only prudent ftep he could take 
on that occafion. By this difpofition he found himfelf in 
a condition of tranfporting himfelf oppofite to the ifle of 
Raignac, of which the enemy was in poffeffion ; and it is 
well known that they ended the campaign there, without 
being able to penetrate into Alface, 

The number of columns ought to be regulated by the 
breadth of the ford, or by the number of bridges that are 
eftablifhed. 

The third of June 1747, at day-break, the army com- 
manded by M. de Belieifle paffed the Var in five Columns. 

This paffage was effected without any refiftance on the part 
of the enemy, and M. Belieifle had 15 men drowned, al¬ 
though there Was a chain formed of peafants, acquainted 
with the fords, to direft the march of the columns, and to 
affift the foldiers who were carried aWay by the rapidity of 
the current. 

III. All paffages of this nature, whether in a march, 
in defence, or for an attack, may be forefeen. A gene¬ 
ral may, at a diftance, make all the preparations neceffary 
for thefe operations; he may anticipate or forefee the 
difpofitions of the enemy : in regard to a retreat it is other- 
wife ; for although it may have been provided for, a gene¬ 
ral cannot be certain whether it can be effefted after the 
manner he hath intended; befides, he muft, in a retreat, 
unite all the different difpofitions already mentioned ; the 
leaft negligence becomes irreparable, and gives the enemy a 
very great advantage. A moment loft, a movement difco* 
vered, may alfo be the caufe of a rout, and render the re¬ 
treat impoffible, or at leaft very bloody; therefore if a ge¬ 
neral, in thefe circumftances, has not a perfeft knowledge 
of the river he has to pafs, if he has not been careful to pre- 
ferve the bridges, or to keep the materials and inftruments 
proper for the throwing over of new ones, he will be unable 
to pafs in fight of the enemy. Xenophon’s retreat with 
the 10,000 Greeks, furnifties examples of the paffages of ri¬ 
vers, which a general fhould always have prefent to his view. 

What prudence, what aftivity in founding the fords himfelf 
whenever he met with any ftream or river to be croffed ! 

What orders to prevent confufion among his troops, and 
what ftratagems to avoid being repulfed ! 

If a general is certain of returning by the fame place at 
which he has formerly paffed, the beft way svould be, as Vi- 
getius fays, to have the bridges guarded, and to ereft a fort 
with large ditches at the head of each, for their fecurity, and 
to place troops in it to guard the bridges and the paffage, 
as long as fhall be thought neceffary". 

Thus circiimftanced, a general fhould entrench the heads 
of the bridges in the manner already directed ; and that the 
troops may pals the bridges without confnlion, according 
as one brigade of infantry fhall enter the circle formed by 
the redoubts, another fhall pafs the bridge, and that which 
enters fhall take poffeffion of the ports which that which 
paffes occupied ; he mult becareful to efUblifh batteres of 
cannon to the right and the left, on the offur fide of the ri¬ 
ver, to flank the redoubts, and defend the approach to them ; 
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Offcufive fo that when the whole army {hall have pafled, the troops 
Operations. w ho occupy the redoubts may retire with eafe. The ca- 
valry will pafs the bridges without flopping behind the re¬ 
doubts. 

In a retreat of this kinds the infantry (hould march in co¬ 
lumn, and the cavalry in order of battle, upon the flanks of 
the infantry. Before the march is begun, fome troops muft 
be fent to occupy the redoubts ; and as foon as they Ihall 
be in poffeffion of them, the army will put itfelf in march, 
and proceed towards them. The cavalry of the right muft 
pafs over the bridge neareft to it, and that of the left will 
do the fame. The columns of infantry muft enter by the 
fpaces which are between each redoubt; the grenadiers and 
the piquets muft remain, in order to fuftain the troops oc¬ 
cupying the redoubts: fome pieces of cannon fhould alfo 
be left to fire upon the enemy in cafe he Ihould approach 
too near ; the columns muft pafs over the three bridges ; 
the grenadiers and the piquets muft alfo draw near the 
head of the bridges at night-fall; the troops occupying the 
redoubts muft quit them lilently, and pafs the bridges; they 
muft be followed by the cannon that has been let: during 
the day ; the grenadiers mull pafs laft of all; after they are 
pafled, the bridges muft be broken down. This may be ea- 
fily executed, provided order and filence are preferved ; but 
if the enemy entertains the lead fufpicion of the redoubts 
being abandoned, he will come in full ftrength to attack 
the troops ftill remaining on that fide. Thefe troops, too 
weak to refift a fuperior number, cannot avoid being beaten, 
flaughtered, or drowned, the cannon taken, and the bridges 
burnt. " 

For greater fecurity, the grenadiers and the piquets may 
be furniihed with chevaux-de-frife, which will make an en¬ 
trenchment, till the troops which occupied the redoubts are 
retired. A retreat never merits the epithet of fine, except 
it is performed with order, and with the lofs of as few brave 
men as poflible, to fave the reft of the army. 

In every enterprife formed by a general in difficult places 
he muft, according to M. de la Valiere, provide for his re¬ 
treat. In retreats of all kinds, adds the duke of Rohan, a 
general cannot be too attentive to render it fafe, and to 
avoid diforder: when it is the effed of his own choice, it 
ought to be made fo early, and fo expeditioufly, that he 
may not be under a necefllty of fighting. 

During the paflage of a river, or even after a general has 
pafled it, if he fhould be repulfed, the retreat becomes very 
difficult, and cannot be performed without great lofs; it is 
for that reafon that many generals, who have been miftruft- 
ful of the firmnefsof their troops, have burnt their {hips in 
the port, in order to animate them to vidory, from confi- 
dering the impoffibility of retreating. 

The following retreats by M. Saxe acrofs rivers, will give 
the reader fome notion how fuch enterprifes fhould be con¬ 
ducted. 

In the campaign of 1742, the difpofition of that com¬ 
mander for pafling the Danube owed its whole fuccefs to 
i'ecrecy, to his addrefs in profiting by circumftances, and 
particularly to a very thick fog. 

The two armies were encamped two leagues diftant from 
each other, and the light troops fkirmilhed together the 
whole day. At feven o’clock at night, count Saxe fent for 
the general officers, furniihed them with inftrudions, and 
caufed the guards to be doubled. At nine o’clock, the 
baggage filed off over two bridges ; one of rafts and ano¬ 
ther of piles : after which the infantry pafled, and the gre¬ 
nadier-, w'ho formed the rear-guard, cut down and burnt 
the two bridges. The enemy advanced in order to charge 
his rear-guard ; but 18 pieces of cannon that had been 
planted beforehand, very foon filenced the fire of their 


A R. 735 

mufketry, and he loft not a Angle man. At day-break the OfTtufive 
army formed in order of battle, upon two lines, in order to Op e r ations. 
give time for the Imperialifts to retire from Pladling ; and 
as foon as they had joined, the army put itfelf in march in 
four columns. 

It is particularly neceflary, either in paflages or retreats, 
to be acquainted with the nature of places, and if they are 
fit to furnifh the timber neceflary for making rafts and 
bridges. In Germany, and countries where wood is very 
plenty, in order to pafs with greater expedition, a general 
can make ufe of rafts or flying bridges. (See Flying 
Bridge.) Two maybe placed, one upon the right, the 
other on the left, of abridge built upon piles; by which 
means three columns can pafs at once. It fhould be obferv- 
ed, that the flying bridges are by no means fecure againft 
torrents. 

In 1742, count Saxe having beforehand poflefled himfelf 
of Thonaftauf, caufed two flying bridges of rafts, and a 
great work of redans, to be ereded, in which he pofted five 
battalions and fome cannon. 

On the 9th of September all the baggage pafled the Da¬ 
nube : on the 10th the army put itfelf in order of battle in two 
lines, which retired fucceffively toward the river. The lines 
pafled one after the other ; that is, the cavalry at the ford, 
and the infantry upon the flying bridges.—Six thoufand of 
the enemy’s advanced guard were witnefles of this retreat 
without daring to moleft it ; fo prudently were the orders 
given, and fo exaftly executed. 

It is in retreats that bridges are moil liable to break un¬ 
der the weight of the troops ; it is at that time that precau¬ 
tions are negleded, becaufe the danger becomes more pref- 
fing, and they are not fufficiently acquainted with the rivers 
over which the bridges are thrown. 

Sect. XI. Of Battles . 

Of all the operations of a campaign, the moft important, 
and that which is moft deferving of attention, is a battle, 
becaufe it is generally deciiive ; every other operation is but 
preparatory to, or confequent of it. A general engage¬ 
ment, fays Vigetius, is often decided in two or three hours ; 
after which there fcarcely remains any refource for the 
vanquifhed. Battles, fays M. de Montecuculi, beftow and 
take away crowns ; from their decifions princes cannot ap¬ 
peal ; by them war is put an end to, and the name of the 
conqueror immortalized. 

A general fhould by no means fuffer himfelf to be forced 
to a battle ; neither ihould he offer it but when there is a 
real neceffity for it; and even when he gives battle, it fhould 
be rather with an intention of faving than fhedding blood ; 
more with a view of aflerting the rights of his mailer, and 
the glory of his country, than of oppreffing mankind. 

However bloody a battle may be, it is always lefs fo than a 
long war ; which by reiterated troubles, confumes the trea- 
fures of fovereigns, that fraew of a ftate, and drains the 
blood of the fubjeds. 

Neverthelefs, there are fome occafions where it is not left 
to a general’s choice, either to give or accept of battle. An 
army of obfervation, and an army ading on the defenfive, 
neither can nor ought to be defirous of coming to adion. 

Both the one and the other fhould have no other objed in 
view', than that of polling itfelf in fo advantageous a fituation, 
that the enemy may neither entertain a thought of attack¬ 
ing it in its camp, or any hope of forcing it. The army 
of obfervation, whofe only objed is to proted, or to cover 
the troop's forming a fiege, fhould never feek to fight the 
enemy, unlefs attacked by him : the other, obliged by its 
want of ftrength to ad upon the defenfive, fhould only be 

defirous 
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Offensive defirous of occupying advantageous polls, to prevent the 
enemy’s penetrating into the country, and attacking it in 
any pofition it (hall have taken. 

If the choice is left to the general, he ought to be parti¬ 
cularly careful, before he comes to a refolution of giving 
battle, to examine whether he can gain greater advantage 
by winning it, than he will fuftain damage by lofing it. 

It is therefore neither caprice, nor a mitlaken courage, 
or the defire of diftinguifhing himfelf at an improper time, 
that fhould determine a general to give battle ; but his fu- 
periority over the enemy, both in the number and quality 
of troops, the enemy’s incapacity, his ill-chofen encamp¬ 
ments and negligent marches, the neceffity of fuccouring a 
place, or the certainty of a reinforcement, by the junction 
of which the enemy will become fuperior, or circum fiances 
which may change the original defigns of the campaign. 
This was the reafon which induced the vifcount Turenne, 
in 1674, to give the battle of Einfheim, becaufe the prince 
of Bournonville waited the arrival of the Eledtor of Branden- 
bourg, who was coming to join him with a confiderable re¬ 
inforcement ; and if he had not given battle before that 
junction, the enemy’s army would have had a very great fu- 
periority over his. The reafons given by Montecuculi for 
avoiding a battle are, “ when the lofs of it will be more 
prejudicial than the gaining will be advantageous; when in¬ 
ferior to the enemy, or when fuccour is expedted ; when the 
enemy has the advantage of the ground ; when it is perceiv¬ 
ed the army is working its own ruin, either by the fault or 
divifion of the commanders, or through the difagreement of 
confederates.” It may alfo be added, when the enemy’s 
army labours under fome difeafe ; when it is in want of pro- 
vifions and forage ; and that, difheartened by thefe circum- 
fiances, his troops defert from him. 

It is on a day of battle that it becomes particularly ne- 
ceffary for a general to be acquainted with his own ground, 
and alfo that which is occupied by the enemy ; to know in 
what manner his wings are fupported, the nature of the 
places where thefe fupports are ; whether he can be fur- 
rounded, and in what part he can be attacked with the 
greateft facility. 

But however effential thefe branches of knowledge may 
he, it is not always the fuperiority of number, or quality of 
the troops, or advantage of ground, that will fecure the bed 
difpofed army from being routed : it is the forefight of the 
general in the precautions he has taken before the battle; 
it is his genius, his adlivity, his coolnefs, in the time of ac¬ 
tion, and the capacity of the general officers ading under 
him, that determine the fuccefs. 

Ground, feemingly the mod advantageous, often prefents 
obdacles, which do not immediately flrike a general, al¬ 
though an experienced one, and which may prove fatal in 
the courfe of a battle ; how, therefore, will a general be 
able to corred thefe midakes, if he confiders them as only 
trivial ? At the battle of Cerignoli, fought on the 28th of 
April 1503, the enemy’s front being more extended than at 
fird it was fuppofed to be, in order to give a greater extent 
to that of the French army, it was neceffary to continue the 
lines acrofs vineyards and thickets ; by which means, the 
negleding to fill up a ditch, caufed the defeat of the French, 
and the death of M. de Numours their general. 

A general fhould not always purfue his own opinion, it 
being impoffible for one man to fee every thing; he fhould, 
therefore, caufc an exad account to be given to him of 
whatever he cannot have an opportunity of feeing perfonally ; 
to inform himfelf by i’piesof the enemy’s order pf battle, and 
ad in confequence of that knowledge ; he fhould poffefs him¬ 
felf of all places capable of containing ambufcades, which he 
©uglit to have had examined fome days before the battle. 


Santa Cruz hath given a particular detail of all thefe pre- Offenfive 
parations; 1 Operation!. 

It is in thefe moments, which decide the fate of nations, w ~ v '' ,fc ' 
that the genius and prudence pf a general ought to be con- 
fpicuous ; he fhould fee, at the fame time, what is doing 
among his own dnd the enemy’s troops. Befidds the pre¬ 
cautions which ought to have preceded the day of battle, 
thofe which ought to be taken in the courfe of the adion are 
fo numerous, that it is impoffible for them all to find a place 
here. 

Some depend upon the general’s ability, others upon cir- 
oumilances which it is almoll as difficult to defcribe, as to 
mark out the ‘neceffary difpofitions for them. 

It depends upon the general’s genius, - and forefight to 
make choice of intelligent, - adive, and prudent aids-de- 
camp, to affign to each particular body the pTopdreft com¬ 
mander ; not, for example, to place, at the head of infan¬ 
try, one who has been long accuftorned to the fervice 
of the cavalry ; or at the head of cavalry, one who is more 
ufed to the infantry, &c.; to encourage the foldiers by the 
hope of rewards, and by motives which may fpirit them up, 
and to threaten thofe who are fo unmanly as to tremble at 
the fight of an enemy, or rafli enough to run forwards with¬ 
out order. 

The general fhould alfo be capable of forming new 
fchemes, in order to render thofir of the enemy abortive ; 
he fhould alfo take care, whatever may be the nature of the 
country, to difpofe his army after fuch a manner, as to 
render it equally ftrong in every part, that all the bodies 
of which it is compofed may proted and affift one another 
without confufion ; that the intervals neceffary for ading be 
well preferved, and that the referve can eafily march where- 
ever it (hall be ordered : in a word, the troops fhould be dif¬ 
pofed after fuch a manner, that'even before the adion they 
may perceive in what manner they are to ad. 

It is the work of genius to take advantage of circum- 
flances, and to fubmit to them ; it is impoffible to forefee 
the precautions dependent on them, as the very circum- 
ftances muft be themfelves urfforefeen : it is by a general’s 
addrefs, in knowing how to profit by circumftances, that 
lie fhows his fuperiority in the day of battle. M. de Mon¬ 
tecuculi reduces all the advantages that can be gained over 
an enemy to four principal heads, which - , in reality, are of 
themfelves reduced to the knowledge of profiting by cir¬ 
cumftances ; fuch are the advantages of number, when the 
enemy is beaten in his pofts, his convoys, and in his forages; 
when an ambufcade is furrounded, or when a whole army 
falls upon a fmall, weak, and feparated body : the fecond 
head confifts in the knowledge of the commander : the third 
in the manner of fighting ; and the fourth in the advantage 
of the ground. A general, who properly confiders tfieie 
heads, will difpofe of a combined army after fuch a manner, 
that it may, at the fame time, receive orders without mif- 
take, and execute them’ without confufion ; a very neceffary 
precaution, and one which Hanno, general of the Cartha¬ 
ginians, negledted to take with regard to the ftrangers allied 
with them, which occafioned the troubles related by Poly¬ 
bius. He fhould have mixed the foldiers belonging to thofe 
countries, where bravery is in a manner natural to them, 
with thofe belonging to countries where it is more extraordi¬ 
nary. 

Vigetius points out the precautions neceffary to be taken 
by a general, to avoid having either the wind or the fun in 
his front. The wind, which raifed the duft, and blew it 
into the eyes of the Romans, contributed to the lofs of the 
battle of Cannae: the fun, on the other hand, dazzles rbe 
foldiers, and lays open their difpofitions and evolutions to 
the enemy: in a word, the general fhould not negledt even 

thofe 
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Offcnfive thofe precautions which may be in appearance ufelefs, whe* 
©perations. t h er before the battle, or at the very time they may be put 
in execution after the aftion ; as the rallying the troops, the 
refrelhing of them, the retreating from before the enemy, or 
the purfuit of him, fuppofing the battle to be gained. A 
general fhould have beforehand formed the plans of the 
inarches and the enterprifes he would attempt, and be al- 
moft certain of the means of executing them ; if, on the 
contrary, he fails, he fhould have determined the pofitions 
by which the army, fixed in a camp flrong by fituation, 
may prevent the enemy from reaping any great advantage 
from his viftory : he fhould alfo have provided for the fecu- 
rity of the prisoners, the hofpitals, the plunder of the fol- 
diers; in fhort, for all that is neceffary for preferving order 
and difcipline, and every thing contributing to the fecurity 
of the troops : the diftrefs of the enemy, and the glory of 
the fovereign, fhould be provided for without waiting for 
the event; for at that time confufion and diforder would 
prove more fatal than even the battle. 

In the treatife written by Santa Cruz, upon the difpofi- 
tions before and after a battle, may be feen a long detail of 
the precautions depending upon genius, and of thofe which 
are regulated by circumftances. 

The general’s poft during the aftion ought to be, ac¬ 
cording to Vigetius, on the right wing, between the cavalry 
and the infantry. Onozander fixes it upon, fome height, 
and Santa Cruz towards the centre, in the front of the fe- 
cond line. Titus Livius and Polybius have obferved, that 
the polls of Scipio and Hannibal were always in thofe parts 
which were leafl expofed : becaufe, as obferved by Onozan¬ 
der, a general who runs into danger is a rafh man,- fuller of 
prefumption than courage: neither is daringnefs, adds his 
commentator after Plato, always a fign of courage ; befides, 
a man who is really brave, is never daring but when it is 
abfolutely neceffary. 

A general fhould not always fuppofe that what particu¬ 
larly (trikes him is right ; he fhould reafon calmly upon the 
probability of it, in order to come to a greater degree of 
certainty with regard to the practicability : he ought alfo, 
fays Vigetius, to be acquainted with the nature of the ene¬ 
my, and the characters of his generals, whether they are 
prudent or rafh, daring or timid ; whether they fight upon 
principles or at hazard : in effeCt, a general ought to be ear¬ 
lier or later in making an attack in proportion to the rafti- 
nefs of the enemy. If, fays M. de Montecuculi, any fign 
of fear or confufion is perceived among the enemy, which 
will be known when the ranks are difordered, when the 
troops mix together in the intervals, when the colours wave 
about and the pikes (hake all at the fame time, then he 
fhould charge and purfue the enemy without giving him 
time for recolledtion : fome dragoons, light cavalry, platoons, 
fome loofe troops, fhould be fent forward ; who, whilfl the 
army advances in order of battle, will go before to feize 
fome polls into which the enemy mud fall. A general 
ought alfo, fays Vigetius, to found the fpirit of his foldiers, 
and obferve whether they have a firmer countenance than 
the enemy. It is dangerous to lead an army on to adtion 
that is not thoroughly determined to do its duty. “ Bat¬ 
tles,” fays Vigetius elfewhere, “ are generally won by a 
fmall number of men.” The great myflery confills in 
the general’s knowing how to choofe them, to poll them 
well, conformable to his plan, and the fervices required of 
them. 

I cannot affign the reafon (fays he) why particular bo- 
dies fight better againft other particular ones, or why thofe 
who have beat bodies ftronger than themfelves, have in their 
turn been often beaten by thofe that were weaker : It is 
undoubtedly owing to want of confidence; becaufe the place 
Vol. XVIII. Part II. 
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of adlion has been different ; or from other circumftances Offen 
which cannot be laid hold of, but on the very inflant. The 
fituation of the mind is fhown in the countenance of the 
foldiers ; it is declared in their difcotirfe, and by the mod 
trifling of their adlions. The general fhould confult them ; 
he ought even to go farther—the heft countenance is not al¬ 
ways a fign of the firmed courage. Cowardice often con¬ 
ceals itfelf under the mafk of intrepidity ; but foon as the 
adlion begins, the veil falls off, and the coward (hows him- 
felf, notwithflanding all his endeavours to the contrary. 
Neither at this time fhould a proper degree of fear be 
thought blameahle ; nature muft be allowed to fhrink in 
that awful and uncertain fituation : the coward gives him- 
felf up to his fears ; the bully feeks in vain to diffemble 
them j and the rafh man, who cannot diflinguifh between 
danger and fafety, is fenfible of both ; the real foldier is 
always modeft, and contented with having done his duty. 

A good general turns every thing, even want of flrengtb, 
to advantage. Hannibal, at the battle of Cannae, polled 
his bed troops upon the wings, that the centre, which was 
compofed of thofe on whom he had the leafl dependence, 
might be the fooner broke, in order to give the wings an 
opportunity of furronnding the Romans. 

It alfo requires a very ftridt examination in a general, in 
order to be thoroughly matter of the circumftances on which 
he fhould regulate his difpofitions: and he will alfo find 
itfometimes neceffary to make fome change in his oiiginal 
intentions. It is always proper that the corps of referve 
fhould be compofed of veterans, and even of part of the 
flower of the army ; for fhould the army happen to be 
broke, this referve alone may probably give a new face to 
the aftion : it was this method which Hannibal purfued at 
the battle of Zama; where Scipio, after having defeated 
the troops which prefented themfelves to him, was afto- 
nifhed to find he had a new army to fight with. At the 
battle of Fontenoy, the houfehold troops placed in referve, 
with fome brigades of infantry, determined the fuccefs of 
the day. Neverthelefs, on fome occafions this difpofition 
may prove difadvantageous; as, for inflance, where it would 
be neceffary to prefent a large front to the enemy, or where 
it is neceffary to prevent his getting poffeffion of a pafs or 
a defile; where a general finds himfelf too inferior, and 
where there are alfo polls to be defended. 

It would be unneceffary to repeat every thing mentioned 
by Vigetius, relative to the precautions neceffary to be taken 
before a battle ; time, and the difference of weapons, have 
greatly altered difpofitions: fire-arms, which are now made 
ufe of inflead of darts and flings, and the bayonet inflead of 
the pike, have contracted the intervals which muft necef- 
farily be left between every foldier. 

The order and difpofition of troops for aftion depend 
entirely upon the general, who knows how to profit by 
circumftances; the juft execution of them depends upon 
the capacity of the general officers. The general cannot 
be everywhere, or fee every thing ; he is obliged to rely 
upon the underflanding of thofe who command under him 
for the juft execution of his orders ; the general officers 
fhould know how to vary them, in proportion as circum¬ 
ftances, and the fituation of the enemy changes. They 
fhould have an exaftnefs and quicknefs of eye, both to op- 
pofe and profit by them ; and, as M. de Puyfegur obferves, 
the difpofition of the troops being once regulated by that 
of the enemy, by the fituation of the country, and the ge¬ 
neral orders that have been delivered, the only part the ge¬ 
neral can have in the aftion lies in thofe places where he is 
within reach of giving orders himfelf. 

M. de Montecuculi, with great reafon obferves, that there 
cannot be too many officers in an army on the day of battle, 
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OiTen/lve In order to fupply the places of thofe who are killed ; but 
Operations. can a man p 0 fl' e (p e( j 0 f an y degree of humanity approve of 
what he adds, that this number fhould be increafed in time 
of war, and reduced in time of peace ? What a profpeft for 
afoldier, who, after having lavifhed his blood for the fafety 
of his country, and the glory of his prince, fees himfelf ex- 
pofed to the fate of Belifarius! Whatever were the virtues 
of his matter Juftinian, can any one, without indignation, 
fee this general, after having overcome the Perfians, reu¬ 
nited Africa to the empire, punilhed the Vandals, driven 
the Goths out of Italy, ravaged Affyria, fcattered at a 
diftance from both empires that throng of barbarians by 
•which they were over-run, and preferved the throne, and 
the life of the emperor ; upon the bare fufpicion, or rather 
under the pretence of a confpiracy, deprived of fight, and 
reduced to beg alms of paffengers in the ftreets of that city 
which he bad fo often faved ? 

It has been already feen, that the difpofitions in a moun¬ 
tainous country change according to the fituation of the 
ground. Vigetius repeats, fpeaking of a field of battle, 
■what has been fo often eftablithed in the foregoing feftions, 
that an open country is always moll advantageous for an 
army that is ftrongeft in cavalry ; and that an enclofed l'pot, 
divided by ditches and marfhes, covered with mountains 
and woods, is moll convenient for infantry. In this lall, 
the knowledge of the country, the art, the ability of the 
general, and the underftanding of the general officers under 
his orders, fooner afcertain the fucceis, than a fuperiority 
of troops in an open country, which prefents little or no 
variety of ground, and which allows the greateft part, or 
indeed the whole, of the troops to adt ; the fuperiority in 
troops is attended with great advantage, provided alfo the 
difpofiiAn is good. 

The different difpofitions for troops are fo many, the cir- 
eumftances differ fo greatly, that were it even poffible to 
connedl in one body only all the battles which have been 
fought fince the time mankind refolved to regulate their 
properties by the law of the ftrongeft, the number of con¬ 
trivances which remained to be colle&ed would be greater 
than of thofe which have been adlually executed. It is 
importable to give a detail of every thing; for iu that cafe 
every particular fpot, and the difpofition proper for it, every 
country, and all the circumftances that may oblige thele 
difpofitions to vary, muft be defcribed. Thofe now going 
to be mentioned, are only with the view of giving the rules, 
and of more clearly demonftrating thofe precepts which lead 
to the knowledge of all others. 

Disp. I. Let two armies of equal force be fuppofed, 
in an open country divided by a river, confining of 57 
battalions and 72 fquadrons each, cavalry, huffars, and dra¬ 
goons. The two armies are on the fame fide, the right of 
the one, and the left of the other, to the river. Tire left 
of the army whofe right is to the river is unfupported ; and 
that whofe left is fupported, has a wood on its right. By 
this difpofition may be feen the neceffity of covering the 
wing of the army A ..that is expofed. Plate DXX. 

The army I, whole right and left are fupported, is form¬ 
ed upon two lines, and prefents the fame front as the army 
A, with a referve in the rear. The following is therefore 
thought to be nearly the difpofition which ftiould be made 
by the general commanding the army whole left is unfup- 
portedi The firft line ought to confift of 20 battalions, 
with intervals of about three toifes between each battalion ; 
12 fquadrons on the right, with their proper intervals; four 
battalions on the right of the cavalry, 10 pieces of cannon, 
-and a battalion in column clofe to the river ; 12 fquadrons 
on the left of the firft line, with their proper intervals ; 
16 battalions in the fecond line, 300 paces diftance from 
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the firft ; 11 fquadrons on its right, placed behind the in- Offenfive 
tervals of thofe in the firft line ; a nd cn their right,fix^Li^^ 
fquadrons of dragoons next the river, in order to fuftain the 
infantry and cannon covering the right; 11 fquadrons on 
the left, placed in the fame manner as thofe on the right ; 

10 pieces of cannon, fupported by a battalion in column, 
between the infantry and the cavalry of the right; 10 others, 
fupported alfo by a battalion between the infantry and the 
cavalry of the left; four battalions in the rear of the fecond 
line on the left, with orders to tranfport itfelf obliquely, 
orfidewife, asfoon as the army moves to attack that which 
is drawn up againft it ; 12 fquadrons of cavalry in the rear 
of the firft line upon the left, to poft themfelves obliquely 
upon the flank, at 100 paces diftance from the firft fqua-< 
dron on the left, next to the four battalions and the cannon ; 
the referve, confifting of 10 battalions and eight fquadrons 
of dragoons, in the third line upon the left flank, fo that 
it may fall into the firft line as foon as the fquadrons of ca¬ 
valry, which were in the rear of thofe of the firft line, fhall 
be polled obliquely : in this pofition, the army will move 
forward, the right never quitting the banks of the river. 

If the enemy’s army fhould advance, the difpofition of 
the army A will become ftiil better, becaufe the army I 
will quit the fuppori it had on its right : but if, on the con¬ 
trary, it remains in its poft, in order to keep this fupport, 
then the 10 battalions of the referve, followed by the eight 
fquadrons of dragoons, will join the four which fupport the 
flanks of the cavalry which is polled obliquely; When 
marching, this line ported fidewife fhould proceed oblique¬ 
ly ; and when the cannon fhall be near enough to cannonade 
with effedt, it fhould make feveral difeharges, in order to 
break and beat down the entrenchments, or felled trees, 
which the enemy may have made, and alfo to deftroy their 
difpofition. As foon as the army A fhall be near enough 
to cannonade the army I with fuccefs, it muft halt, and a- 
mufe it with a continual fire of the cannon. The principal 
attack ought to be made at the wood by the 14 battalions: 
in order to give more ftrength and certainty to this attack, 
fix other battalions, with 10 pieces of cannon, fhould be 
detached to it fre m the fecond line, always keeping up a 
fire from the front. If during this attack, it is perceived 
that the enemy weakens his line, in order to carry affiftance 
to the wood that is attacked, then the centre and the right 
of the army fhould march up and charge him brifkly. The 
troops who cannonade the wood ought not to advance, but 
fhould only keep the troops ported in it at bay ; becaufe 
that part which the enemy has weakened will then become 
the principal object of attack : it is probable, that the ene¬ 
my having weakened his front, will certainly be broke. If 
the enemy fhould not weaken his front, and the attack of 
the wood fhould fucceed, as foon as the enemy is driven 
out of it, the troops which attacked it fhould take the ene¬ 
my in flank ; then .the body of the army, by advancing, 
ought to determine an affair already half gained. If by 
the intelligence the general hath received, and the number 1 
which he knows the enemy’s army to confift of, and which 
he fees before him, he judges the wood is filled with infan¬ 
try, and that confequently the attack of it will be attended 
with difficulty, he muft attack on the fide of the river, by 
marching by degrees from the right, as if to fuftain the 
left. For the greater certainty of fucceeding in this at¬ 
tack, he fhould reinforce the five battalions upon the right 
with fome others from the fecond line : the left fhould 
continue in the pofition already mentioned, to keep back 
the enemy. If it fhould happen that the enemy, feeing 
his left attacked, caufes the troops to leave the wood in 
order to replace thofe of the centre, which he caufed 
to march to the affiftance of the left, the 14 battalions 
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Offenfive which are polled fidewife, ought brifkly to attack the 
op eratio.-.s. wood fuftained by dragoons. Thefe laft fhould poft them- 
felves upon the left flank of the infantry in order to cover 
it ; and asfoon as it fhall be within 60 paces of the enemy, 
it fhould march up to him with bayonets fixed ; and the 
dragoons ought to attack him in flank at the time the in¬ 
fantry does the fame in head. The wood is all this while 
fuppofed to be practicable for the dragoons on horfeback ; 
but in cafe it (hould not be fo, they mutt difmount, the in¬ 
fantry being fufficiently fupported by the 12 fquadrons of 
cavalry, which are placed fidewife. 

The general may with eafe, efpecially in an open country, 
attack the enemy’s whole army together; but this may be 
attended with great danger, and if the whole front of the 
firft line is broken, there will not be much difficulty in 
breaking the fecond : whereas, by attacking the enemy’s 
army in one or two parts, if one of thefe attacks fucceeds, 
the battle is won ; becaufe the troops who are viftorious, 
take the enemy in flank, at the fame time that he is attack¬ 
ed in head by the reft of the army. In cafe it fhould not 
fucceed, the troops who made the attack can retreat, pro¬ 
tected by the whole army, which hath not at all fuffered. 

The general fhould, as much as poffible, conceal the mo¬ 
tions he intends making from the enemy ; confequently the 
five battalions and jo pieces of cannon which fupport the 
right of the army next the river ought to march in the 
rear of the fquadrons of the firft line, the infantry with their 
arms fccured, and not range themfelves in the order of bat¬ 
tle intended, till the two armies are ready to march to charge 
each other. It is the fame with regard to the fquadrons of 
cavalry, which fhould be ported behind thofe of the firft line, 
to execute the defign already laid down. 

Disp. II. If the two armies are not fupported either 
on their right or their left, the fame pofition fhould fubfift 
that hath already been eftablifhed for the cavalry, which is 
m the rear of that belonging to the firft line, except that 
it fhould be diftributed on the right and the left. If there 
is not cavalry fufficient, huffars muft be fubftituted in its 
place; but if there fhould be cavalry enough, it muft be 
nfed on this occalion ; becaufe cavalry being a greater body, 
its charge is heavier, and it alfo makes a greater impref- 
fion upon'other cavalry oppofed to it, provided they exe¬ 
cute their order with great quicknefs. This cavalry or 
huffars, which are ported fidewife, lhould not quit their 
poll, but wait the fuccefs of the attack. If the enemy is 
repulfed, they muft then fall upon his flanks, and by a brifk 
and vigorous charge endeavour to involve the fecond line in 
the confufion of the firft ; they will be followed by part of 
the wing of cavalry that is viftorious, in order to give a 
greater force to the attack of the fecond line, taking as 
much care as poffible not to leave any body of cavalry upon 
the wing of infantry that is in a condition of protcfting it. 
After thefe two lines of cavalry have been broken and pur¬ 
ified, half of the viftorious line fhould remain in order of 
battle ; and, by a motion to the right from the left, take 
the enemy’s infantry in flank, at the fame time that it is 
attacked in head by the infantry of the army. The fecond 
line fhould then move into the place of the firft, in order 
to be near enough to affift it in cafe the enemy’s infantry 
fhould Hand its ground firmly ; but it is probable, that be¬ 
ing deprived of its cavalry, it will neither have the fame 
firmneis, nor the fame fpirit, as if it was lupported, efpeci¬ 
ally when it is attacked on every fide. 

The cavalry and the huffars who purfue the beaten wing 
fhould not expofe themfelves too much, or break their order 
in the purfuit, for fear the enemy’s huffars which are behind 
fhould fall upon and beat them by attacking them on all 
tides; which may very probably-happen, if they do not 
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take care to keep in order of battle ; which fhould at lea ft Offcnfire 
be attended to by the cavalry. After the huffars have pur- Operations, 
faed the enemy’s cavalry fo long as to entirely diforder 
them, they fhould return and take their former ports, in 
order to march from thence to whatever place they may be 
ferviceable. Although it may appear fomething hard to 
make the huffars return, there is nothing fo difficult but 
what may be accompliflied, when order and difeipline are 
firmly eftablifhed, and when an officer has the art of mak¬ 
ing himfelf obeyed. 

At the battle of Cannse, the Carthaginian cavalry, fupe- 
rior to that of the Romans, having broke through them; 
one part continued the purfuit, and the other fell upon the 
rear and the flanks of their infantry ; at the fame time the 
Carthaginian infantry charged that of the Romans in all 
parts, which decided the viftory, Thus Hannibal owed 
his viftory partly to his fuperiority in cavalry, and to his 
attack upon the flanks. The Numidians, who were upon 
the right wing of the Carthaginian army, and who fought 
nearly in the fame manner as the huffars, performed on this 
occafion the fame fervice as the huffars would certainly do 
in the difpofition now before us ; fo true it is, that infantry, 
deftitute of its cavalry, hath no longer the fame firmnefs, 
nor the fame fpirit; and if it is alfo attacked in head by 
infantry, it cannot avoid being beat. The principal atten¬ 
tion of a general, fays M. de Montecuculi, ought to be to 
fecure the flanks ; experience having taught, that when the 
wings of cavalry are broke, the infantry is eafily furrounded, 
and hath no longer the means, nor even the courage, of de-- 
fending itfelf. The reader may fee the principles he lays 
down upon that fubjeft. It is feen by the example of the 
battle of Cannae, what ufe the cavalry ought to be put to, 
particularly in an open country where it can eafily aft. 
vl hat advantage may not be expefted from it, when an 
army of Romans, 80,000 ftrong in infantry, and 6000 horfe, 
was overcome by the Carthaginians, weaker by the half in 
infantry, but which derived its principal ftrength from 
10,000 cavalry, all veterans, and well dilciplined. 

But if the wing of cavalry is beat, it ought to retreat 
with as much order as poffible. The cavalry, or huffars, 
that are polled fidewife, fhould always continue in the fame 
place ; there is no reafon to fear that the enemy will ad¬ 
vance brifkly to the purfuit; becaufe he will be taken in 
flank by the body that is ported fidewife; a circumftance 
which ought not only to abate the eagernefs of the con¬ 
querors, but alfo animate the conquered. By this man¬ 
ner of afting they gain time to pafs through the intervals 
of the fecond line, and to rally in the rear of it, which they 
can perform with the greater eafe, as they are neither pur- 
fued normolefted, at leaft but very flighjly. 

In order to prevent the inconveniences that may arife if 
the huffars in charging the firft line of the enemy in flank 
are charged.by the fecond, it.is neceffary to detach inftantly 
from the referve a body of dragoons fufficient to fill up 
the intervals of the huffars, which will form a full line with¬ 
out taking up more ground : this can be fo much better ef- 
fefted, as there would be no ground on the other fide of 
the troops who are ported fidewife, and that, befides, thefe 
troops would be at too great a diftance from the main body 
of the army. 

Again, without caufing them to fill up the intervals of 
the huffars, they may be placed in a fecond line behind 
them ; and when the huffars attack the flank of the ene¬ 
my’s wing, the dragoons will take their place, in order 
to keep back the enemy's fecond line. This method hath 
the fame effeft, and is performed with lefs difficulty. It 
is almoft evident, that the fecond line will not dare ad¬ 
vance to >proteft the firft for fear of being charged in flank' 
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offtnfive by the dragoons, but on the contrary it will be obliged 
to retreat. 

This difpofition, the performance of which appears very 
difficult, is not in reality fo, if the general hath taken the 
neceffary meafures, and if his troops are well difciplined, 
and know how to move with order and exadtnefs. Even 
■when this motion is not performed with all the exaftnefs 
poffible, it can never be dangerous, becaufe the front of the 
two lines will not be deftroyed, and becaufe it is alfo made 
upon the rear ; and that if the dragoons and hulfars are at¬ 
tacked and beat in marching up, their defeat cannot be any 
way prejudicial to the main body of the army. 

When the field of battle is in an open country, all the 
troops generally come down, efpecially when there is no 
obftacle to prevent them. On thefe occafions, it is requifite 
that the difpofition of the troops fhould be ftrong in every 
part: there fhould always be a referve, whether of infantry 
or dragoons, in order to be ready to affift the troops which 
have fuffered. 

If it is poffible, in an open country, to find any hollow 
to fupport the right, and a village to fupport the left, the 
general fhould make choice of that fituation, fuppofing his 
intention is to accept, and not offer battle. If he defigns 
to give battle, it would be unneceffary to take this pofition, 
becaufe he muft quit it in order to attack the enemy: but 
if circumftances require his accepting it, he muft feize this 
poft, and place infantry and cannon in the village, and fta- 
tion other infantry in the rear to fupport that which is in 
the village. 

As to the difpofition for the order of battle, efpecially 
for the front of the line, it muft be regulated by the ground, 
by the difpofition the enemy has taken, by the troops that 
can molt eafily adt, and by thofe that the enemy can oppofe 
to them. 

If the enemy has pitched upon a field of battle, and the 
general would attack him in it, he lhould keep his whole 
front employed ; but fhould make his chief efforts on one 
or two parts, upon the wings, or at the centre. This was 
the method pradtifed by marlhal Saxe in all his battles : 
when he accepted battle, as he was obliged to do at Fon- 
tenoy in 1745, he was in expedition that the oppofite army- 
would attack him on one fide fooner than another ; in this 
fituation the difpofitions fhould be properly regulated, the 
polls intrenched and occupied, the cannon diftributed, and 
troops pladed in the rear of each poft to fuftain thofe which 
are in it; vidtory fhould then be expedfed from the capa¬ 
city of the commanders, the firmnefs of the troops, and the 
affiftance that is properly given them. But when a general 
gives battle, he may attack either the right, the left, or 
the centre, always conforming to the fituation of the ground, 
and the field of battle which the enemy has chofen, which 
cannot be afcertained but by a thorough knowledge of the 
country. 

It is dangerous to attack thd whole front of the oppofite 
army with equal vivacity, becaufe, if the attack does not 
fucceed, the troops are difheartened, and are witneffes of 
each other's defeat. If the firft line is repulfed, the fecond 
is feldom of any great ufe ; whereas, by only employing 
the whole front of the enemy, and making a ftrong attack 
upon one or two parts, if it is fuccefsful, the troops can take 
the enemy in flank, and thofe which amufed his front will 
then attack him brilkly, and prevent him fending affiftance 
to the troops that are beat. If the general does not fuc¬ 
ceed in the firft attack, he can try it again with greater 
force, by caufing the troops of the fecond line to march 
as was done at the battle of Lafeldt fought in 1747: the 
French troops being repulfed four times, M. Saxe fent 
ihem a.^einforceznentj thefe troops being united, carried 


the village at the fifth attack, which determined the fate of Offenfive. 
the battle. Operations. 

In a plain but inclofed country, a general can attack 
only part of an army . Antiquity furniftes many examples 
of this. Epaminondas, at the battle of Leudtra, attack¬ 
ed only the right of- the Lacedemonian army, with a 
large column of infantry that formed his left; caufing the 
. right to be fupported, and making the left march, the whole 
army, according to the opinion of the chevalier de Folard, 
wheeled. The battle of Mantinsea, won by the fame ge¬ 
neral, is alfo of the fame nature ; with this exception, that 
it was the centre of the Lacedemonian army that was at¬ 
tacked. Thefe examples are only propofed as what may 
poffibly happen, but which it would be dangerous to imi¬ 
tate on every occafion, and which fhould be purfued in cir¬ 
cumftances only where a general expedts great advantage 
from them. 

As the cavalry can eafily adt in an open country, and be 
of great affiftance to the infantry, all poffible means fhould 
be ufed to contribute to the fuccefs of their attack ; they 
fhould always be fupported by troops in their rear. Cavalry 
is of great ufe, particularly where the two armies, from the 
fituation of the country, find no obftacle to prevent their 
joining ; and if the cavalry, as M. de Puyfegur obferves, is 
beat, even when the infantry of the fame army is vidtorious, 
the beft thing that can afterwards happen to it is, to retire 
in good order. 

The ground fo often varies, that even in an open country 
there are unevenneffes, thickets, moraffes, and hollows ; in 
each of thefe fituations the difpofitions fhould be chan¬ 
ged. If thefe thickets happen to be in the line of cavalry, 
and it can adt there (for if it cannot, it would be a very 
great fault to place it in them), it fhould be intermixed with 
platoons of infantry, obferving alfo not to take them from 
the main body of the army, but from-the referve, in order 
not to diminifh the ftrength of the front; which fhould 
never be done on any occafion whatever, unlefs part of the 
army, either by its own or the. enemy’s pofition, cannot adt 
offenfively, by reafon of fome morafs, hollow, or any other 
obftacle that the enemy may have placed before him ; if, 
neverthelefs, a general can take an advantageous pofition, 
by caufing thefe thickets or thefe hedges to be occupied by 
infantry, he fhould give it the preference, to enable the ca¬ 
valry to adt with the greater facility. 

The difpofitions vary not only according to the fituation 
of the ground, but alfo according to the general’s views. 

Some draw up the battalions without intervals, or like a 
wall; others, with fmall intervals ; others leave the diftance 
of half a battalion between each ; and others, in purfuance 
of the chevalier de Folard’s method, place them in columns. 

The firft difpofition is without doubt formidable as to 
infantry ; but, as it has been already remarked, it is defec¬ 
tive with regard to cavalry. In the third, the interval of 
half a battalion is too wide: it would require an immenfh 
tradt of ground ; befides, the battalions would not be near 
enough to have it in their power to protedl each other. 

The fecond feems better, becaufe the front is not fo large, 
the battalions are more within reach of affilling each other, 
and have only the diftance neceffary to prevent their mixing 
confufedly together. The fourth is undoubtedly very 
good ; but can a general promife himfelf, that the foldiers 
can always march at an equal pace together, and without 
flopping ? The fire of the column is continual, it defends, 
itfelf on all fides ; but its oblique fire does not do much 
execution, and there are fituations and fpots where this po¬ 
fition in column would be faulty. When it cannot ap- 
proach the enemy, and is alfo expofed to his cannon, this 
difpofition would be dangerous j becaufe it is certain that 
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Oifenfive cannon plays with much greater advantage upon depth 
than upon breadth : betides, not being able to get near the 
enemy, there are only the heads of the columns able to fire* 
and the reft remains inadive, expofed to the cannon. The 
pofition of the column is therefore only very good, when it 
can get up to the enemy and charge him. 

The matlhal de Puyfegur alferts, that an army in an open 
country, formed in two lines, the firft of which is without 
intervals, ought of courfe to beat an army that is formed 
with intervals. 

The reafon he gives for it is plaufible : it being certain, 
that a full line keeps itfelf much clofer in marching ; and 
that, charging the firft line of the army that has intervals, 
it ought to have broke through it before the fecond line, 
which is 150 toifes or 300 paces behind, can have time to 
come up to its affiftance ; which might very well happen, 
and examples of it may alfo be cited. But could not there 
be another difpofttion oppofed to this difpofttion in wall, 
keeping the neceflary intervals, not only capable of refilling 
it, but alfo ftronger, whether by the pofition and arrange¬ 
ment of troops, or by the ready aftiftance they can give each 
other, without being confufed in their motions ? 

Let two armies be fuppofed in a plain country, without 
fupport to the wings of either fide, or without any obftacle 
that may prevent their getting up to each other. The 
enemy’s army, as hath already been faid, is in two lines; the 
fit ft of which is formed in wall, both infantry and cavalry ; 
the fecond is formed with large intervals, and a body of huf- 
fars in the rear. The army to be oppofed to it is of equal 
force, and confifts of 40 battalions and 54 fquadrons, caval¬ 
ry, huffars, and dragoons. The following feems to be near¬ 
ly the manner in which it ought to ad againft the enemy, 
who is fuppofed to be drawn up in wall. 

The firft line of infantry compofed of 15 battalions, has 
the diftance of three toifes between each battalion, and the 
diftance of half a battalion between each brigade, eight 
fquadrons on the right, and as many on the left, with their 
proper intervals: 15 battalions in the fecond line, 200 paces 
diftant from the firft, feven fquadrons on the right, and the 
like number on the left, in the rear of the intervals of thofe 
of the firft line, fupporting the infantry of the fecond ; 10 
battalions in referve in two columns, one of which in the 
rear of the fquadrons on the right of the fecond line, and 
the other of the fame force polled in the fame manner on 
the left; 12 fquadrons of dragoons in the rear of the fe¬ 
cond line, half on the right, half on the left; and 12 fqua¬ 
drons of cavalry, or hulfars if there is not cavalry, in the 
rear of thofe of the firft line. 

By this difpofttion, the army appears to be ranged in 
two lines, with a referve, and will leave no room for the 
enemy to doubt of the motions it may make in marching: 
this difpofttion will undoubtedly have that effect, and does 
not appear very formidable; but as foon as the two armies 
begin to move forward, the fecond line of infantry muft ad¬ 
vance as unperceived as poffible, forming itfelf in columns 
by battalions, each of which, with its head to a battalion of 
the firft line, will form as many T’s. The 10 battalions in 
referve, which form two columns of five battalions each, will 
march and fill up the fpace on the right and left, between 
the infantry and cavalry. The cavalry, or hulfars, which 
are in the rear of the firft line, one by a motion to the 
right, the other by a motion to the left, will poll themielves 
fidewife, at 100 paces from the wings of the army; tire 
dragoons muft poft themfelves in the rear of them in a fe¬ 
cond line. This will be performed much eafier marching, 
becaufe it is not complicated; it is alfo performed in the 
rear, and the front of the firft line is not put into dif- 
order ; and confequently, the enemy will not perceive it 
foon enough to change his pofition, and oppofe the difpo- 


fition which is prefented to him. This firft line, by tin's Offenfive 
difpofttion, forming as many columns as there are battalions, Opera tions. 
of courfe ought to break through the enemy's army, which 
is in wall, but not above four deep, becaufe the impreflion 
of a column ought to be much ftronger, than that of a bat¬ 
talion four or fix deep. See Plate DXXI. 

Suppoling the wings of each T to give way, the batta¬ 
lions which penetrate there will find themfelves between 
two columns hedged in with bayonets; the 10 battalions 
in referve, which, according to this difpofition, ought 
to join the right and the left of the infantry, Ihould of 
courfe feparate the two wings of the infantry, which are on 
the outfide of the difpofition in columns. Four battalions 
fliould remain in purfuit of them, and the two laft take the 
line in flank, at the fame time that it is attacked in head. 

The cavalry Ihould charge the line which is in wall with 
great vigour; and the fecond line fhould follow it very clofe, 
but in good order: the cavalry, or hulfars, which are port¬ 
ed fidewife, will attack it in flank, and the dragoons muft 
remain in their poft, in order to keep back the enemy’s fe¬ 
cond line. 

Whatever difpofuions are made in the drawing up of an 
army, they ihould always have fome objed. A general 
fhould forefee all that may be done by the enemy, whofe 
difpofition he Ihould always fuppofe to be a good one, and 
to which he ihould oppofe one at leaft as ftrong, and always 
better if poffible; he ihould particularly conceal from him 
the motions he intends making, or difguife them from him 
in fuch a manner, that he lhall not have time to oppofe 
them, or at leaft not readily enough: neither fhould a general 
be fo near as to give the enemy an opportunity of difcover- 
ing and profiting by the method he intends following. 

The difpofition of an aimy in wall is good; but in gene¬ 
ral only fo with refped to infantry, becaufe that body 
ading by itfelf requires but very little ground to retreat* 
or prefent itfelf to the enemy, or to make a motion to the 
right or to the left. But this fame difpofition is defedive* 
and even hurtful for cavalry, unlefs there is a moral certain¬ 
ty of its getting the better: but as, with regard to war, a 
moral ceriainty would be a real prelumption, this difpofition 
of cavalry in wall would be dangerous, becaufe it may be 
broke. If that which is oppofed to it marches up to it re- 
folutely without confufion, and without being afraid of that 
mafs of cavalry, and charges it the firft, fvvord in hand, how 
can it retire in order if it is broke, being as much ftraitened 
in its retreat as in its difpofition? All the fquadrons filling 
up the ground, it will neither be able to make any evolution* 
or to ad; and if it retreats through the large intervals of 
the fecond line, it will carry it away with it in its flight: 
were there even fix lines behind it, they would all be carried 
away, the fecond by the firft, the third by the fecond, and 
fo on with the others. 

It is true that it may give the firft charge, and confe¬ 
quently make thofe fquadrons which have intervals give 
way ; but as thefe laft have more ground to ad on, they 
can retreat with greater eafe than thofe who have none, by 
palling through the intervals of the fecond line, which is 
not to be done by a line that hath no interval. They can 
rally in the rear, while the fecond will charge the line that 
is without interval, and which is already difunited by its 
firft attack ; even when thefe two lines are beaten, they can 
retire with greater eafe, each fquadron having ground 
enough to ad upon. They will never be fo much diforder- 
ed as the line which has no interval, which cannot efcape 
being cut in pieces if broke, or which can only find its fafety 
in flight; whereas* thofe that have intervals can retire one 
after another, and in a foldier-like manner, fuftaining each 
Other. 

Befides, in order to prevent the impetuofity of this caval¬ 
ry 



742 


WAR, 


Part IL 


Offenfive rv in wall, it appears that nothing is to be done but to poft 
Opera tions. l lu (f arSj ;f there is not a fufficiency of horl'e, behind the fqua- 
drons of the firft line, who, when the two armies begin to 
move forward in order to charge, will place themfelves on 
the right and the left ftdewife, ioo paces diftant from the 
firft lines of cavalry: by this pofition, they will be able to 
take the enemy’s line in flank, whenever it comes to attack 
the cavalry. If a part of this line perceiving this motion 
divides into two, one part to attack the line that has inter¬ 
vals, and the other the huflars, it is fo much ftrength loft; 
confequently, the line with proper intervals has fewer troops 
to fight, and may expedt to break them by giving the firft 
charge. If the huflars fhould be beat, it is of no great con- 
fequence, the defeat of thole troops never deciding the fuc- 
cefs of the battle : it is the body of the army the enemy 
muft break, and not two regiments of huflars, which retreat 
with great eafe from before cavalry, and rally and return to 
the attack as readilyas they retired. But if, inftead of 
huflars, cavalry can be polled there, the enemy’s line, which 
is divided into two, will find itfelf obliged to fight upon 
equal terms: the certainty of fuccefs depends upon the 
quicknefs with which the enemy is attacked ; and the more 
fo, as he will be obliged to make a motion in the prefence 
of troops already polled and ready to charge. If this line 
without intervals advances, without fhowing any attention 
to the huflars, in order to charge the cavalry, the huflars, 
at lead a great part of them, ought to fall upon the flanks; 
and the dragoons, which are in the rear of them in referve, 
fhould take their place, to keep back the enemy’s fecond 
line, and to prevent the huflars from being taken in the rear. 

Thefe two difpofitions are ideal. A general feldom 
choofes to fight upon a fpot where the wings are void of 
fupport; and prevents the enemy, as much as poffible, from 
getting pofleffion of an advantageous poft, or at lead does 
not attack him when he cannot prevent him doing it, efpe- 
cially if the ground which he occupies is everywhere ex¬ 
pofed ; there are, neverthelefs, circumftances where a gene¬ 
ral is obliged to fight, although not in a poft llrong by fitu¬ 
ation. By the two difpofitions juft now deferibed, the 
order which would be mod proper to be preferved for co¬ 
vering the wings, which may be expofed by the fituation 
of the ground, has been endeavoured to be ftiown; it has 
been feen of what confequence it is for a general to know, 
and to fecure all the heights,, moraffes, hollows, and every 
obftacle he may meet with. On occafions fo important, a 
general fhould take the fame precautions that he would ufe 
under the cannbn of a place, if he found heights that over¬ 
looked the works ; in which cafe he would not fail of con- 
ftrudling others more advanced, to prevent the enemy from 
getting there, and retarding their approaches. 

If the duke of Savoy, at the battle of Marfaille, gained 
in 1698 by the French army, commanded by M. de Catinat, 
had been poffefled of the heights of Piofaca, the two wings 
of that prince’s army would have been fupported; inftead 
of which, his left wing was expofed. M. de Catinat, pro¬ 
fiting from this fault, extended his right to the foot of thofe 
heights, of which he poffefled himfelf, and outftretched 
the enemy’s left: it was from thefe heights that the diforder 
in the duke of Savoy’s army commenced; it foon com¬ 
municated to the whole front, and got pofleffion of the 
whole army: fo true it is, that the moft trifling objedt, be- 
ino- negledled, changes the order of things; that the lead 
fault becomes effential; that confidence in the nnmber 
and in the courage of the troops is often dangerous; and 
that having a contemptible opinion of an enemy is always 
fatal. The enemy, although inferior in troops, will foon 
attain a degree of fuperiority, if he has the advantage of 
ground, 

' Armies can engage in fo many different pofitions, that it 


is impoffible to particularife all of them. In this fodtion Offlnfi-e 
two armies have already been prefented in an open counti y, Operation*, 
without any fupport to their wing; two others have been 
polled, one of which is upon a fpot advantageoufly fituated, 
its two wings covered; the other hath only its right wing 
fuppoited, and its left expofed. It has been endeavoured, 
to give to that, whole left wing is unfupported, the greateft 
ftrength in its whole front that is poffible, and by the dif- 
pofition of the left wing it is both ftrong and lecure ; but 
there are fuch a variety of fpots where two armies may meet, 
that it will iuffice to know in general the advantages l.hey 
may derive from their fituation. 

Disp. III. A third difpofition very different from the 
two former is as follows. The enemy’s army is fuppoled to 
be advantageoufly polled ; it hath a hollow on its right, 
through which run the waters of an impaffable morafs, form¬ 
ing a rivulet. Its left is fupported by a large town, eroded 
by a rivulet. In the centre is an height, capable of con¬ 
taining 12 battalions; in the front of it is a plain of 700 
or 800 toifes, which extends from its left to the cavalry on 
its right. Oppofite to this cavalry the plain grows narrow¬ 
er, by reafon of an height which reaches to the rivulet, and 
which the cavalry could not occupy, becaufe the enemy hath 
taken pofleffion of it during the night. The town is en¬ 
trenched, and filled with infantry and artillery ; 16 batta¬ 
lions in two lines are polled next the town, in order to fuf- 
tain the troops that are in it. Behind the town there are 
three bridges upon the rivulet: in the front of the town, on 
the other fide of the rivulet, are polled four battalions and 
five pieces of cannon, in order to flank the troops intending 
to attack the town: thefe four battalions are fuftained 
by eight fquadrons of dragoons. The centre of the army 
confifts of 20 battalions in the firft line, and as many in 
the fecond; eight of which are next to the morafs, fuftain¬ 
ed by fix fquadrons of dragoons; 12 fquadrons in the 
firft line, and 12 in the fecond. The cavalry on the right 
confifts of 11 fquadrons in the firft line, and x 1 in the fe¬ 
cond. Thirty fquadrons of huflars, diftributed half on the 
right, and half on the left, and the whole front of the army 
lined with artillery. Plate DXXII. 

The army A, which was encamped a quarter of a league 
from the height by which it is feparated from the enemy, 
began its march at dark; it halted at the foot of the height, 
and fent fome detachments of infantry to take pofleffion of 
the fummit of it. 1 he army I made the above-mentioned 
difpofitions, becaufe the army A was too near to be able to 
avoid a battle. The army I is compofed of 78 battalions 
and 90 fquadrons: thefe two armies are nearly of equal 
ftrength. 

The left of the army A hath a fine plain before it, ex¬ 
tending from the morafs to that part where the height com¬ 
mences. In that place are polled eight battalions in two 
columns of four battalions each, next the morafs, with 10 
pieces of cannon between the two columns: there are 14 
battalions in the firft line, and 13 in the fecond; four 
battalions towards the height, and next the cavalry. Six¬ 
teen battalions occupy the height as far as the fmall wood ; 
four battalions occupy the other fide of the wood, and 32 
battalions upon two lines very clofe together; 12 battalions 
behind the height next tire rivulet ; 12 fquadrons of horfe, 
and 20 ol huflars, who have orders to pais three bridges 
thrown over the rivulet, and attack the town with three 
columns of four battalions each, fuftained by the 12 fqua¬ 
drons of horfe, and the 20 of dragoons. In the rear of the 
cavalry upon the left, are polled 16 fquadrons of dragoons 
at a little diftance, with intervals; fo that, if the enemy 
fhould attack this left and beat it, the cavalry may eafily 
retire through the intervals of the dragoons, to give them 
the greater facility of afting, and turn their defeat into 
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OfFenfive an almoft certain vidlory. Fifteen fquadrons ofborfeare 
Operations, ported behind the height, with their right toward the 
height, and their left toward the camp, in order to take the 
enemy in flank, whilit he is employed in purfuing the caval¬ 
ry of the left, which he has beaten. The chief objedl of 
the attack Ihoald be the town, although the moil difficult. 
If it is forced, the enemy will be beat without refource: 
becaufe the infantry who has driven him from that pofl, 
will attack him in the rear; at the fame time that.the in¬ 
fantry which remained cm the height will come down from 
it, and join, either to attack, or at lead to employ the enemy 
upon the height, and by that attack prevent him from fending 
affiftance to the troops already driven from the town and put 
to flight: the cavalry upon the left wili advance at the fame 
time to fupport the infantry, and, if neceflary, to charge the 
enemy’s cavalry. 

The 32 battalions which are upon the height in two lines, 
will be divided into fix columns, of which four of fix bat¬ 
talions will be employed in attacking the town, the laft bat¬ 
talion of every column excepted ; which muff remain at the 
entrance of the wood, with four columns of four battalions 
upon the left, in order to fuftain the infantry attacking the 
town, and to keep back the enemy’s cavalry upon the left. 
They will delcend from the height under the protection of 
the wood by which it is covered, and which ends at about 
400 toifes from the town. Thefe troops will be followed 
by artillery, which muft be polled between the columns; 
they muft halt on leaving the wood, and will begin by 
making a continual fire of cannon upon the town and the 
cavalry : during this tire of the artillery, the 12 battalions 
on the other fide of the rivulet ought to attack the four 
battalions and the eight fquadrons of dragoons belonging 
to the enemy ; and when they have forced them to give 
way, they will amufe them by a conftantfire of mufquetry. 
When the artillery lhall have played long enough to have 
broken down the enemy’s entrenchments, and deltroyed the 
order of the troops, the four columns, formed of 20 bat¬ 
talions, will march up, and with their bayonets endeavour to 
penetrate atfome part; the 12 battalions on the other fide of 
the rivulet will charge at the lame time ; the two columns of 
fourbattalionseach, as wellas thefourlaflbattalionsbelonging 
to the columns which attack the town, will remain at the en¬ 
trance of the wood with the artillery, in order to keep back 
the enemy’s infantry and cavalry which was next the town. 
If any one of the columns can penetrate as far as the bridge 
that is in the towm, it will take poflfefllon of it, as well as of 
the market place; the others following it will take poflef- 
lion of the hedges and gardens. One column only will be 
fufilcient to fecure the banks of the rivulet, and take pof- 
fefiion of the bridges. As loon as the bridges are free from 
the enemy, the 12 fquadrons ot horfe and the 20 of huffars 
will pafs and attack every thing they find to oppofe them ; 
then the left ought to advance ; the battalions which have 
remained upon the heights fhould come down from them, 
.and all together attack the front of the army, whofe left 
wing is already broken and taken in flank. 

Lilt if the enemy, after having examined the difpofition 
of the army A, imagining that the principal attack will be 
diredled againft the town, inftead of remaining in his firft 
difpofition, charges it entirely, and caufes a part of his fe- 
cond line of infantry to march to the town ; and if he 
(Lengthens his right by the cavalry of the left (a fpot more 
favourable for cavalry than infantry), the attack of the town 
will then become impracticable, becaufe of the great fuperi- 
ority of the troops defending it; therefore it would be ufe- 
lefs to perfift in it ; but his right Ihould be vigoroufly and 
btiikly attacked. It is true, that it is reinforced by the 
cavalry from the left j but as the ground between the height 


and the eight battalions which are next the morafs can cm- o.Tcnfive 
tain but 12 fquadrons, thofe which the enemy hath drawn Ocprations. 
from the left can only be ported behind the height, or in 
the third line ; if they are behind the height, nothing can 
prevent their being attacked : but fuppofing the firft line 
broken, it fhould not be too warmly purlued, for tear of fe- 
parating, and being taken in flank by the cavalry behind 
the height. The 16 fquadrons of dragoons which are be¬ 
hind, ought to remain in that fnu.ition ; the 15 fquadrons 
of horfe, which are with their right to the height, and their 
left to the old camp, ought to take the place of thofe who 
have attacked the enemy ; and then the 20 battalions which 
are upon the height will come down into the plain and 
attack the enemy’s infantry, at the fame time that the 15 
fquadrons of cavalry and the 16 of dragoons attack the ca¬ 
valry which is polled behind the height. If they fucceed 
in beating it, or whether they do or not, if the enemy fends 
afliftance, he will weaken his left, and then the 44 battalions, 
who till this time have remained inaClive, may come down 
from the height and attack the town, not fo much with a 
defign of forcing it, as to oblige the enemy not to take any 
troops from it; if no affiftance is fent to the right wing, it 
will be undoubtedly beaten, being attacked by forces fi> 
greatly fuperior to it: the whole of the cavalry being thus 
put to flight, the moft prudent part the enemy can take is, 
to endeavour to pafs the rivulet by the three bridges be¬ 
hind the town, and by fo doing fecure himfelf from farther 
infult: if the enemy does this, the 12 battalions, the 12 
fquadrons of horfe, and the 20 of dragoons, will retire by 
the fame road they marched up, and they will be in lecuri- 
ty as foon as they are in the wood : befides, a beaten army 
is feldom to be feared ; therefore, they may retire unmoleft- 
ed, and in order. 

But if it happens that the enemy, without changing his 
pofition, is not to be forced in any of thefe attacks, the 
general had better retire to the height, where there will be 
no danger of the enemy’s endeavouring to attack hitn : but 
if he fhould attempt the attack of the left wing of the army 
A, it muft be reinforced by all the cavalry that can be em¬ 
ployed without caufing confulion, and two brigades of in¬ 
fantry ihould be joined to the two which are next the mo¬ 
rafs. 

Disp. IV. The fourth difpofition is fuppofed in a coun¬ 
try mixed with thickets and plains. The enemy's army 
hath its right to fome mountains, and its left to a river; in 
about a third part of the length of his front, there is a vil¬ 
lage a little behind its right. His difpofition is, four bat¬ 
talions and fix pieces of cannon upon an height which over¬ 
looks the plain, to which is alfo added the cavalry of the 
right. Behind are two pafles entrenched and guarded by 
four battalions ; upon the heights of thefe pafles there are, 
four more, to prevent the enemy penetrating at the flank. 

There are eight fquadrons in the firft line, four battalions 
ported at the village, and 12 in it with cannon : 16 battalions 
on the left ofthe village, 14 fquadrons and four battalions next 
the river. The fecond line confifts of 11 fquadrons upon the 
right, eight battalions behind the village, in order to carry 
timely affiftance to it; 12 battalions in the rear of the 1 6 of the 
firft line ; 15 fquadrons and four battalions to the river. The 
referve confifts of 18 fquadrons of dragoons next tire moun¬ 
tains (in order to difmount and be within reach of affifting the 
battalions guarding the partes), and ofsq fquadrons ofhuflars 
on the left next the river. An ifland is fuppofed a litile in 
the front of the firft line : in this ifland are placed two 
battalions and fix pieces of cannon. A flone bridge is alfo 
fuppofed between the two lines, behind" which is ported two 
battalions, to fupport thofe in the ifland, and to facilitate 
their retreat. It ieems impoffible to attack an army thus 

fituated j 
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(Tenfive fituated ; all the troops are a mutual fupport to each other: 

. the flanks are fecured and well guarded ; artillery is plant¬ 

ed along the whole front; and the paffes are entrenched, 
and troops polled in them. 

In the front of the enemy’s army is a large plain, which 
runs from the mountains as far as the river; but the large- 
nefs of it is broke into by fome thickets, where nevertbeleis 
cavalry may aft: in order to attack this army, thus advan- 
tageoufly polled, a difpofition mull be made, entirely dif- 
lerent from that which it is in. If the village, which is en¬ 
trenched and well furnilhed with troops and artillery, is at¬ 
tacked, the forcing it will be doubtful: but fuppofing it 
Ihould be forced, it will not be without lofing a great number 
of men ; which fhould be avoided, becaufe it is the duty of a 
general to fpare the blood of his foldiers as much as poffible. 
and even, if praflicable, to employ but few of his troops 
again!! a greater number of the enemy’s. If the paffes only 
are attacked in order to take the enemy in flank, it is very 
certain he can fend affiftance to it without weakening his 
front, having it in his power to caufe the eight battalions in 
referve behind the village to march there, and to caufe the 
18 fquadrons of dragoons to difmount. If only the left 
wing next the river is attacked, it is true that attack is more 
praflicable, there being no obllacle or entrenchment to pre¬ 
vent coming up with the enemy : but dill there is but one 
wing beaten ; and that, by falling back upon the troops in 
the village, can retreat by the mountains of which the enemy 
is mailer. There is great reafon to imagine it will be beat; 
but the general mull endeavour to reap as much profit from 
that vidtory as he can: it is therefore thought that, not 
to lofe the fruit of it, the enemy fliould be attacked on the 
left wing, from the centre to within about 2co toifes of the 
river, at the fame time that the entrenched paffes are attack¬ 
ed. During thefe two attacks, a brills cannonade Ihould 
be kept up upon the village, the infantry and cavalry upon 
the right, the infantry that is polled in the ifland, and that 
which is next the river: by thefe two attacks the enemy’s 
front and right wing will be equally annoyed; he will not 
know where to fend affiftance, and in that ftate of uncertain¬ 
ty may probably fend it to a part where the danger is not 
fo preffing. But fuppofe he fliould afl in the moll proper 
and prudent manner, as it Ihould always be imagined he 
will, the affiftance which he will fend to that part, cannot 
be elfefled without unfurnifliing or weakening fome other : 
if he ftrengthens the paffes and the heights with the eight 
battalions behind the village, they perhaps will not be 
forced ; but he willfcarcely venture to take any troops from 
the village, in order to fend them to the affiftance of the 
front that is attacked. But if he Ihould unfurnifh the vil¬ 
lage, it mull then be attacked, and that vigoroufly ; which 
may be the ealier done, as it hath been for fome time can¬ 
nonaded, and confequently the earth hath been tumbled 
down, and openings made, at lead large enough for the in¬ 
fantry to enter it: this attack will not at all prevent that at 
the front from going on. 

In order to execute the attack upon the enemy’s army, 
it is imagined the troops ought to be diftributed after the 
following manner: all the infantry Ihould be placed in the 
firft line, excepting that of the referve, which fliould confift of 
20 battalions ; the fecond line Ihould confift of the cavalry ; 
and the third Ihould be formed of the dragoons and huffars, 
The 20 battalions on the left, forming five brigades, fhould 
Temain in order of battle at the coming out of the thickets, 
with artillery diftributed between the intervals of each bri¬ 
gade; the 28 battalions, after making feven brigades as 
foon as they come out of the thickets, will form in column : 
then the 24 fquadrons which are in the rear of the infantry, 
formed in column, will poll themfelves, four fquadrons in 


the intervals of each brigade. The brigade fupporting the Offcnfive 
right flank will advance on the fide of the river : and then Operations, 
the feven columns and the 24 fquadrons will march up to 
the enemy and attack him with their bayonets, without 
lofing time in firing. As foon as the columns have broken 
or daggered the enemy’s firft line, the cavalry will fall furi- 
oufly Upon them, fword in hand ; a part of the dragoons 
and huffars fhould follow, in order to be within dillance of 
fuftaining the troops who have attacked, or to join them- 
felves to the cavalry who have broken in among the enemy : 
it fhould be obferved, that as foon as the huffars are enga¬ 
ged and purfuing the enemy, the cavalry fhould rally in order 
to fuilain them, or to flank the infantry which may ftill 
make refiftance. The brigade of infantry which fupported 
the right, followed by the feven fquadrons, fhould attack 
the four battalions on the left of the firft line, and the feven 
fquadrons will take them in flank ; which they can with 
the greater eafe effefl, as the cavalry hath been put to 
flight. The feventh column fhould, with four fquadrons, 
attack the four battalions of the fecond line, at the fame 
time that this attack is executed from the front as far as the 
river; i6pattalions of the 20 in referve fhould attack the 
paffes, and alfo the heights; the remaining four will march 
under cover of the mountains, fuftained by a brigade of in¬ 
fantry and eight fquadrons, in order to attack the cavalry 
on the right; thus of the whole front of the enemy’s army, 
there will remain only the village that hath not been attack¬ 
ed, unlefs there hath been fuch a number of troops drawn 
from it, as to render the carrying of it not difficult. It is 
to be fuppofed that one of thefe attacks will fucceed; that 
made by the columns fooner than the reft : the difpofition 
of columns intermixed with cavalry is very formidable, be¬ 
caufe each body is fupported without confufion : befides, it 
is to be fuppofed that a column four battalions in depth, 
and from 18 tt> 20 men in front, ought to break through a 
line that is only four deep, and which being once penetrated, 
the cavalry will find no difficulty in breaking through it. 

See Plate DXX 1 II. 6 

The movement of the infantry to form itfelfin column, 
and the evolutions of the cavalry to fill up the intervals of 
each column, ought to be performed with great quicknefs, 
and near enough to the ehemy to furprife him, but not at 
fuch a diftanceas to give him time to remedy it. 

The nature of the ground, which is continually chan¬ 
ging, cannot be followed through all its various fhapes ; the 
author from whofe work we take this article hath therefore 
endeavoured to form his difpofitions in thofe fituations 
which moil ordinarily occur, in order that thefe general dif¬ 
pofitions may be affiftant to the ideas in more particular and 
critical fituations. Mountainous countries have not been 
mentioned, becaufe it is very rare that they prefent an op¬ 
portunity of coming to a general aftion : the affairs which 
happen among them are generally with regard to fome poft, 
which can never decide the fate of an army, however brifk 
they may be. The four difpofitions now mentioned are 
ideal; and although the propriety of them maybe defend¬ 
ed, it would be very imprudent to anfwer for their fuccefs; 
becaufe with regard to the buftnefs of war, the whole de¬ 
pends upon circumftances, and the leaft accident often ren¬ 
ders a difpofition, feemingly the beft, the moft prejudicial 
that can be taken. A motion of the enemy’s troops ill 
conduced by their commanders, too much {loth or too 
much eagernefs in the execution of orders, an accidental 
word falling from the mouth either of an officer or a foldier, 
and which is always increafed when told again, may occa- 
fion the defeat of an army, however well difpofed or ad- 
vantageoufiy fituated. The epithet “ beft” fhould be 
given to that general who commits the feweft faults; for 

there 
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Petite there Is no man who can flatter himfelf with having com- 
mitted none : it is impoffible for a general to fee every thing 
himfelf, or to remedy any unforefeen accident that may hap¬ 
pen, if he is not iffifted by his general officers, who fee 
things which it i. offible he can : they ought not only 
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to be the means of putting his orders in execution: but Petite 
even, in certain circumftances, they ffiould prevent them, Guerre, 
and make the fame difpofitions which the general ought to 
make, and would certainly order, were he in their fitua- 
tion. 


Part III. Of the PETITE GUERRE. 


T HE Petite Guerre confifts in the manoeuvres of the 
Partifan in fecret marches, occupying, defending, or 
attacking polls, reconnoitring countries or the enemy, plac¬ 
ing of ambufcades, &c. 

Sect. I. Of the Qualifications of a Partifan, and 
the Nature of his Corps. 

They generally call every officer a partifan who is def- 
tined to go at the head of a detachment, whether draught¬ 
ed from the body of the army, or of a party which he be¬ 
longs to, and for that reafon has no other name than that 
of a partifan. 

Of all military employments, there is none which requires 
more extraordinary qualities than that of a partifan. A 
good partifan ought to have an imagination fertile in pro- 
jedts, fchemes, and refources; a penetrating fpirit, capable 
of combining the whole circumftances of an action ; a heart 
intrepid againft every appearance of danger ; a Heady coun¬ 
tenance, always allured, and which no iigns of difquiet can 
alter ; a happy memory, that can call every one by his 
name ; a difpofition alert, to carry him through every thing, 
and give a foul to the whole 5 a piercing rapid eye, which 
inftantly catches faults or advantages, obftacles and dan¬ 
gers of fituation, of country, and every objetft as it paffes ; 
his fentiments ought to be fuch, as to fix the refpeft, confi¬ 
dence, and attachment of the whole corps. Without thefe 
difpofitions, it is impoffible to fucceed. 

A partifan ought to fpare nothing to be allured by his 
fpies of the march, force, defigns, and pofition of the ene¬ 
my. As chief, he owes the example of an irreproachable 
conduit to his corps, by which he will infpire refpedt, love, 
zeal, and vigilance, and gain the hearts of the whole to his 
fervice. It is extremely dangerous for fuch an officer to 
contrail the lead attachment to women, wine, or riches. 
Thefirft makes him negleit his duty, and frequently occafi- 
ons the moll ruinous treacheries: the fecond leads to dan¬ 
gerous indifcretions, and is fine to draw down contempt : 
the third leads to guilt, and deftroys all fentiments of ho¬ 
nour. The partifan mull be content without the delica¬ 
cies of the table, as he may be often expofed to want 
provifion ; his bed the fame with the mens, a cloak and 
ftraw, never ftripping but to change linen. Nothing ani¬ 
mates foldiers fo much as the prefence and vigilance of a 
commanding officer lharing with them the fatigues of the 
fervice : the officers follow his example; the men are allur¬ 
ed, encouraged, and content. 

A corps capable of carrying on the Petite Guerre to ad- 
v intage Ihould be compnfed of infantry and cavalry ; and 
as it is inconteftable that the cavalry ought to be the molt ac¬ 
tive in carrying on the Petite Guerre, it were to be w’ifhed 
that they were likewife the ftrongell, fo as to have 600 ca¬ 
valry and 400 infantry in acorps of 1000 men, making four 
companies of infantry and twelve troops of cavalry. 

The commanding officer ffiould have the naming of the 
officers of this corps, or at lead have liberty to rejeift fuch 
as he f convinced are not qualified for fuch fervice, as eve¬ 
ry officer who may be ambitious to ferve in the corps, tho’ 
Vol. XVIII. Part II. 


poflefled of great military merit, may not have the talents 
reqtiifite for the duties of the partifan. 

To fupport the honour of this corps upon a folidand re- 
fpeftable footing, the ftriifteft fubordination mull extend 
from the chief to all the officers, and the moll rigid difci- 
pline infpire vigilance, patience, bravery, and love of glory, 
to the whole corps. 

It is of the utmoft importance for the officer that com¬ 
mands, to have the choofing his men and officers whom he 
knows to be fitteft for his enterprife, and thereby prevent¬ 
ing many difficulties, contradi&ions, and dangers, which jea-* 
loufy and diftruft always occafion among ftrangers. 

No recruit for the corps of a partifan, either cavalry 
or infantry, Ihould exceed 30 years of age ; but the young¬ 
er they are, if they can carry arms, fo much the better for 
fuch a fervice, to which youth is particularly inclined. In 
the choice of recruits for the cavalry, it were not unworthy 
the attention of officers to prefer men that are lovers of 
horfes, and to recruit chiefly in thofe countries where fuch 
are moftly to be expected. 

As for arms, the firelock and bayonet are fufficient for 
afoot foldier ; and in the corps of the partifan, barrels of 36 
inches, with a long bayonet, but to have the caliber the 
fame as that of the reft of the army, which, for the fake of 
having ammunition made up to fuit the whole, ought to be 
invariably the fame. A helmet likewife is preferable to a hat, 
as the fword is almoft the only thing to be dreaded from 
the enemy’s cavalry. Four fpades and four pick-axes ffiould 
be given to each company of infantry. 

The prefent manner of equipping the light dragoons is fo 
perfedt, it is unneceflary to fay any thing on that head ; 
but no white horfe, ftone horfe, or mare, ihould be fullered 
in the corps of the partifan, as the leaft neighing or perceiv¬ 
able colour may make enterprifes fail. No horfe ffiould be 
mounted for fervice till fix years old. The fize of the light 
dragoons is very proper for the partifan ; and while they 
have firm ground to adt upon, and plenty of forage, none 
can excel them; but when they come among morafles, and 
feel the feverity of want, perhaps the Hungarian huflars 
may be found more equal to the duty : poffibly, therefore, 
in forming the corps of the partifan, 200 horfe, fuch as art 
bred in the mountains of Wales or Scotland, mounted by 
the lighteft men, might be found of good fervice. 

The principal attention of an officer of cavalry ffiould be, 
to fee that the men feed and drefs their hprfes well. Dur¬ 
ing the whole campaign, they ffiould have dry food only, 
as green weakens them. When the exigency of the fervice 
requires the horfes to be keptfaddled day and night, every 
horfeman ffiould feize fome moment to turn the faddle-cloth, 
which greatly comforts a horfe, keeps him at eafe, and lefs 
apt to gall; and care ffiould be taken to keep the cloth foft, 
and clean from fweat and dull. 

Sect. II. Of Pofs , &c. and the different Works with 
which they may be fortified. 

Posts are generally fuch places as bodies of troops can 
fix in when detached from the army, to cover and fecure 
the frontiers; and upon the vigilance and refiftance of the 
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Petite parties that are detached there, depends the fafety of the 
•_^“ C . rr — army. Whatever the abilities of a general may be, it is 
fcarce poffible that he can have an eye to every detail that 
contributes to their defence ; it is fufficient if he knows that 
the guards are properly placed, and the line that they 
make properly eftablifhed. It is then the bufinefs of the 
particular officers who command them, to make thebeft dif- 
pofition for a vigorous defence, and anfwering the views of 
the general. 

An officer who is detached to a poll, is either to relieve 
a party, or to take poffeffion for the firft time. In the firft 
cafe, if the guard which he relieves, happens to be entrench¬ 
ed, as foon as he arrives at the poll, and has taken his inftruc- 
tions from the officer who commands, he fltould prepare 
himfelf for his defence, as (hall be mentioned in that article. 
In the fecond, if an officer who is detached is to entrench 
himfelf, he mud examine if the place is advantageous for 
the execution of his projects, the defence of his people, and 
the fecuring a retreat. 

He mu ft confult, ift, Whether the fituation be conveni¬ 
ent for fending parties to dffcover the enemy ; whether 
to give intelligence of their fituation and march, or to dif- 
turb and furprife them. 2d, If it has fome natural defence 
o ; n its front or flanks, fuch as a river, rivulet, morafs, or 
fmall wood that can be eafily penetrated. 3d, If he can 
preferve his communication with the army, and if there are 
fome covered places to favour his retreat. 4th,. If he can 
difcover all the approaches ; becaufe if the enemy can come 
within a fmall diftance of the poft without being feen, he 
will place himfelf under cover there, and reft while the be- 
fieged are obliged to remain continually under arms, and will 
watch the moment for making an attack. If then he finds 
hollow roads, clumps of wood, or any place where the ene¬ 
my can fecure himfelf in the neighbourhood of his poft, 
lie rouft fill them up, or guard them with detachments of fix 
or feven men. 5th, He mail take care not to be command¬ 
ed by any neighbouring heights, or moft prevent the enemy 
from profiting by that advantage : becaufe if they can take 
his foldievs in the rear, it will be impoffible for them to de¬ 
fend themfelves. 6th, The extent of the work muft be pro¬ 
portioned to the number of men that are to defend it. Good 
5'enfe and numberlefs e-amples prove, that too large en¬ 
trenchments can only be defended by confiderable bodies. 
7th, He fhould take care to have all the parts of his en¬ 
trenchment nearly of an equal ftrength, fo as to be able to 
make an equal refiftance everywhere ; and, laftly, He will 
take care to fulfil exaflly the intention of the general in poll¬ 
ing a guard in that place. 

There are fome places fo advantageoufly polled by na¬ 
ture, that though they are not fortified, they may in a 
fhort time, and with little charge, be made fo ftrong, that 
it will require as much art to befiege them as many others 
that are perfect fortifications ; fuch as iflands, peninfulas, 
and places feated on eminences of difficult accefs, or in mo- 
raffes. 

If the poft is in a level country, or upon a height that 
may be furrounded, as happens almoft always to fmall de¬ 
tachments, they fhould conltruft a redoubt, or fmall fquare 
fort, compofed of a parapet with its banquette and ditch. 

The ground being chofen, you muft trace a ftraight line 
- AE (fig. i.)» and raife the perpendicular BC, as direfted 
DXXIV in P ra ® cal geometry ; obferving to give to each of thefe 
V ' lines which mark the interior fide of the parapet but two 
toiles, or two and a half for 30 men, four toifes for 50, and 
eight for 100; which will leave a fpace of two feet at leaft 
againft the parapet for each man. Having traced the two 
firft lines A, B, you muft put the cord over the picquet C 
of the perpendicular B, and with the fame length trace the 


arch D, then put the cord over the picquet E of the line A, Petite 
and trace the arch F. The point where the arches inter- Guerre, 
fe<ft each other, is the point to end the lines EH and 
CG. Thefe four lines mark the interior fide of the pa¬ 
rapet. 

Then trace four other lines at the diftance of two or three 
feet parallel to the firft, as I, L, M, N, to mark the 
fize of the banquette, which fhould be greater or lets ac¬ 
cording to the number of foldiers you would place in a file. 

Then trace a third parallel fquare on the outiide of the firft, 
as O, P, Q^R, to mark the exterior fide of the parapet, 
and to determine its thicknels, which is ufually eight or nine 
feet, or 18 if it is to refift cannon, which you fhould always 
be prepared to do. 

Then trace a fourth and laft fquare STVX, to deter¬ 
mine the width of the ditch, which is the fame or two feet 
more than the thicknefs of the parapet : leaving a picquet 
planted at all the angles, as likewife at the lines already 
traced, fo as not to lofe the points from whence the lines 
were drawn. 

While you are employed with two or three men in trac¬ 
ing, five or fix men fhould be ordered to cut down the trees 
that are in the neighbourhood of the poft, not only to open 
the approaches, but to ferve for conllruftin;, me intrench- 
ments. The fmalleft branches ferve to make fafcines, which 
are a fort of faggots about fix feet long, two feet thick, and 
of the fame fize all over, tied in the middle and at the two 
ends, to ferve for fbpporting the earth, which would tumble 
down without that fupport, The middling branches ferve 
to make picqUets proper for mixing with the fafcines, and fix¬ 
ing them in the ground, or one above another to raife the 
parapet. The trunks to which the large branches are left, 
ferve to increafe the ftrength of a poft, as fha.ll be mentioned 
afterwards. 

Having traced all in the manner direfted, fix a row of 
fafcines upon the fmall fquare ILMN, to fupport the earth 
of the banquette ; then fix a fecond row upon the fquare 
ABGIT, to fupport the interior fide of the parapet; then 
a third row on the third fquare OPQR, to fupport the ex¬ 
terior fide of the parapet. You fhould obferve in the be¬ 
ginning to picquet the fafcines, to leave a paffage of three 
feet PB, on the fide leaft expofed to the enemy, to ferve 
for an entry to the redoubt; but if this paffage can be tak¬ 
en in a ftraight line, it fhould be made like a mortoife, as 
you fee at Y, fig. 2. 

After having picqueted the three rows of fafcines as di¬ 
rected, you muft dig the ditch AB, as in the profile, fig. 3. 
a foot diftant from the exterior fide of the parapet. This 
diftance or breadth is called berme, and ferves to fupport the 
earth, or receive what falls from the parapet by the enemy’s 
cannon. This berme is more or lefs according to the folidi- 
ty of the earth; the earth to be thrown into the intervals 
C, D, E, marked for the parapet and banquette, taking care 
to make the men tread it well down, and obferving to leave 
a talus or Cope on the two fides of the ditch FG, more or 
lefs according to the confiftence of the earth, fo that it may 
not tumble down.' The Hope F, which is on the fide of the 
redoubt, is called iht/carp ; and the oppofite flope, which 
is next the country, is called the counlerfcarp. Care muft 
be taken in picqueting the fafcines with which the parapet is 
raifed, to bring them nearer one another by degrees in raff¬ 
ing it as at H, fo as to leave the fame Hope on each fide. 

The diftance DE marks the banquette ; the diftance DC 
the thicknefs of the parapet at the bottom ; the diftance 
IL the thicknefs of the parapet at the top ; MN the 
width of the ditch at bottom ; AB the width of the ditch 
at top. 

If the ground is level, the banquette of this work muft 

be 
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Petite be raifed two feet; but in low places two banquettes are 
Guerre, neceffary, the one above the other like fteps r but if this 
"""~ v banquette is raifed on account of fome neighbouring heights 
from whence you may be taken in the rear, the parapet 
muil be raifed to fuch a height, that the enemy’s (hot can 
no longer plunge down upon you. A (lope muft be left 
on the top of the parapet, as IL, fo that the foldiers may 
fee round the poft, and fire eafily towards the country 
at O. 

Though the fquare form of a redoubt, which we have gi¬ 
ven the method of conftrufting, is almoft the only one ufed 
in the field, yet it has its faults, which ought to make it be 
rejected, at lead for thofe pod6 which ought to defend the^ 
environs equally. Experience fhows us, that we ought ne¬ 
ver to depend on the oblique firing of mufquetry, as the 
foldiers almod always fire right forwards, as at A, fig. 4. 
and often even without taking aim. This being the cafe, 
there are large fpaces oppofite to the angles of the redoubt 
at B that are not defended, and where we may fay that the 
enemy remains in fafety. The chevalier Clairac propofes 
an excellent method to prevent this inconvenience, by con- 
ftrufting the interior edge of the parapet like the edge of a 
faw, in form of fmall redans, to hold a man or two in each 
fide, fig. 6. which by thecrofs fire takes the enemy on the 
two flanks, fo that there are no approaches but what are de¬ 
fended ; but the conftruftion of this redoubt is too tedious 
and complex to be executed by fmall detachments. 

The fame author prefers conftrufting circular redoubts as 
at C, fig. 5. becaufe all the points of the circumference be¬ 
ing equally difpofed, the foldier polls himfelf indifferently 
over all ; and the exterior fpaces D which are defended, va¬ 
rying every moment, the enemy is nowhere in fafety. 

The circular redoubt, then, is the moft perfeft that can 
be conftrufted : but where a road or the edge of a river, is 
to be defended, the fquare, or long, or triangular redoubt, is 
preferable, becaufe they ought the oppofe the faces of the in- 
trenchmentas parallel aspolfible to the places they are to 
fire at, obferving always to round the angles. 

To trace a circular redoubt, after fixing the central point 
of the poft, let a picquet be fixed in that point, and draw 
from it as centre the circle EE, with a length of cord in 
proportion to the number of the party, to mark the interior 
•fide of the parapet ; then trace another within the firft, at 
the diftance already given, to mark the banquette; then 
trace a third FF, to mark the exterior edge of the para¬ 
pet ; then trace a fourth GG, to mark the width of the 
ditch ; which being done, picquet the fafeines, and make 
them t'.'ke the bend of the circle, finifliing as in a fquare re¬ 
doubt. 

If an officer is polled with a detachment on a paflage or 
-before a bridge, in a defile, or oppofite to a ford, he may 
■make a parapet either bending or llraight, with a banquette 
or ditch which fhould ftiut up the whole entry ; or he may 
make a redan, which is a work with two faces, and in fuch 
a fituation fhould be made with a re-entrant angle (that is, 
the angle pointing from the enemy) ; taking care when he 
is to guard a ford, to conftruft it fo near the river that the 
enemy cannot have room to form after they have pafled. A 
deep ditch may be dug oppofite to the ford, into which they 
fhould let the water of the river pafs; they may likewife 
make the banks deep; throw trees acrofs, and fcatter ebaufle- 
traps, which are inftruments of iron with four fpikes, made 
fo as to have always one point ereft. 

The ftrength of a redoubt or any other work may be 
augmented by blocking up the paflage that leads to it, fur¬ 
rounding the poft with felled trees, and finking their trunks 
three or four feet deep in the earth, which muft be dug on 
purpofe, leaving a number of large branches on them, which 


muft be fharpened at the ends, and the leaves taken away, Petit; 
and placed as near to one another as poffible, fo that the , ^ utTt ‘' 
branches may mix, and taking care that they incline towards 
the enemy. Two or three rows may be made in this man¬ 
ner ; but they fhould be at leaf! two toifes diftant from each 
other, that tire enemy may not burn them all at once to 
approach the entrenchments. M. Saxe in his Reverie fays, 
that redoubts are proportionably advantageous as they take 
lefs time in conftrufting, and are proper for numberlefs cir- 
cumflances, where one often may ferve to flop an army in a 
clofe country, hinder them from troubling you on a critical 
march, or to occupy a large fpace of country when you 
have but few troops. 

There is no need to mention large works which require en¬ 
gineers to eonflruft, and great bodies to defend them, as thefe 
have been deferibed under the article Fortification ; but 
a redoubt, fuch as A, fig. 7. may be ftrengthened by filling 
the ditch with water, by turning a rivulet, or cutting a ri¬ 
ver or pond. If the ground is uneven, fo that the water 
cannot be put equally in all parts of the ditch, dams fhould 
be left in digging at C ; or little traverfes of earth to form 
banks proper for keeping the water in the upper part of the 
ditch D, from whence it may be let run into the lower 
E. Thefe banks fhould have but half a foot in thicknefs 
at the height D, which fhould be raifed fharp ; but a good 
deal more muft be left below at E, by floping the two fides 
pretty much. Dams likewife are made of planks or boards, 
as at F; but they muft be ftrong, and fupported by large 
flakes, fo that the body of water above may not overturn 
them ; and then they are reckoned preferable to thofe that 
are of earth ; but a more particular explanation of this fi¬ 
gure may be of ufe.—A therefore is the ground within the 
redoubt. B, The bottom of the ditch. C, D, E, Dam 
of earth. F, Dam of planks, boards, or fafeines. G, Up¬ 
per part of the redoubt conftrufted of fafeines, and the 
earth dug out of the ditch. H, The lower part of the re¬ 
doubt dug in the earth. I, The berme or fpace left at the 
bottom of the parapet to fupport the earth. L, The entry 
of the redoubt. M, The in fide of the parapet. N, The 
upper part of the parapet. O, The banquette. P, The 
glacis. Qj Rivulet from whence water may be let into the 
ditch of the redoubt. 

But it is not with the works alone which have been al¬ 
ready mentioned that an officer may fortify a poft ; there are 
an infinity of ways to flop an enemy, to tire him, and 
even to repulfe him, with which it is neceflary that every 
commander fhould be acquainted. 

All the fchemes for oppofing the enemy, of which we 
have given a detail, ferve only to add to the exterior 
ftrength of polls; there are others which have fome natural 
fortifications, fuch as churches, church-yards, mills, or farm- 
houfes, &c. An officer who is fent to a poft of this kind, 
which is detached from other buildings, ought, before he 
begins to work, to make the inhabitants go out, and the 
magiftrates of the neareft place receive and lodge them. 

He fhould then entrench the houfe with a turning parapet, 
if he have people enough fo defend it; but if he'have only 
a few, he fhould make a bread-work of felled trees round 
the houfe, efpecially oppofite to the angles, to prevent the 
enemy from undermining it. He muft likewife take off the 
tiles and Hates, left the enemy fhould get up by ladders, and 
crufh his people that are within. If the houfe is covered with 
thatch, it fhould be pulled off and burnt, as well as every 
thing combuflible that can be found in the neighbourhood, 
left the enemy make ufe of itagainftthe houfe. 

Though the houfe is furrounded with a parapet of felle'd 
trees, yet the walls fhould yet be pierced with loop-poles, 
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Petite about a foot from the ground, fo as to difcover the enemy’s 

Guerre, legs, that they may not get footing on the outfide. Thefe 
loop-holes (hould be four inches wide, and three feet diftant 
from one another ; and a little ditch fhould be made a foot 
and a half from the wall within the houfe, to place the fol. 
diers in who are to defend it. Other loop-holes fhould like- 
wife be pierced feven or eight feet from the ground, oppo- 
fite to the interfaces of the lower ones, and of the fame 
width, placing the foldiers that are to defend them upon 
tables, planks, or ladders; and taking care to pierce a great¬ 
er number oppofite to the avenues, before, and at the fldes 
of the gate, and the angles of the houfe, becaufe thefe are 
the places where the enemy ufually makes his greateft ef¬ 
forts. If the houfe has an inner court, the walls fhould be 
pierced which inclofe it, fo as to fire upon the enemy after 
he has made himfelf matter of it. If there are feveral gates, 
they fhould all be blocked up except one, to be left for an 
entrance to the poft, which fhould be made fo as to admit 
but one man at a time. 

If there is a broad ftaircafe for going up to the firft 
floor, it fhould be broke down, or blocked up with ftones 
or calks filled with earth. If it is a winding flair, the wall 
Ihould be pierced in different places with loop-holes, to fire 
upon the enemy that are already entered, keeping ladders 
for the troops defending the houfe to get up to the firtt 
floor, which fhould have the boards pierced with a number 
of holes about four inches diameter, to fire down upon the 
enemy, obferving to pierce them only where there are no 
trees below, but to have a greater number over the door and 
other weak places which the enemy can force. A poft en¬ 
trenched in this manner may refill a great while, and even 
tire out the befiegers if defended by refolute men. 

Captain d’Enferney of a French regiment, with a com¬ 
pany of volunteers, in the campaign of 1748, took poft in 
the church of Bevera, two miles from Ventimiglia. It is 
detached from other buildings, and he fortified it with a 
parapet and ditch full of water ; but his entrenchment was 
commanded by fome houfes in the village, fo that the ene¬ 
my could fire down upon his party. He remedied this de¬ 
feat by covering the commanded part with a kind of blind 
made with rafters, leaning with one end on the wall of the 
church, and the other upon polls raffed a foot higher than 
the top of the parapet, which left room to fire through. 
This blind, covered with fafcines and earth, prevented the 
enemy’s fire from piercing, and did - not prevent his firing 
upon them, fo that they durft not attack him. 

This example is mentioned to fhowhowto fecure a poft 
that is commanded by a height. When there is no redoubt 
or entrenchments of earth, the interior fide of the parapet 
which is commanded fhould be raifed, or a fort of penthoufe 
Ihould be made with rafters, placed perpendicularly againft 
the inner fide of the parapet, upon which planks or fafcines 
are nailed, taking care to leave room between the bottom of 
the penthoufe and the top of the parapet for the men to fire 
through. 

If an officer has not time to oppofe all the fchemes which 
have been mentioned to the enemy, when the general wants 
to make a forage, and throws infantry into the houfe to form 
a line, he fhould immediately place a couple of trees acrofs 
before the door, pierce the boards, fhut the windows, and 
prepare for his defence, which gives time to the foragers to 
retire, and the fupporting parties to advance. 

The fortification of villages, if they confift of fcattered 
houfes, differs nothing from the fortification of a few conti¬ 
guous pofts, between which a communication is to be pre- 
ferved. If they confift of houfes colle&ed, the commander 
mull proceed upon the principles laid do wit in another ar¬ 
ticle. See Fortification. 
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Sect. III. Of going on Detachments and Secret Guerre. 

Marches. 'W^v^/ 

Detachments are particular bodies of foldiers detach¬ 
ed from a greater body, to guard a poft, or to go on an ex¬ 
pedition. 

When an officer is ordered on a detachment, he fhould 
provide himfelf with a cord regularly divided, in cafe he has 
occafion to entrench ; and beat the parade by times, to get 
information from the brigade-major, whether he is de- 
ftined to relieve a detachment, or to occupy a poft for 
the firft time. If to relieve a party, he is only to know 
where the guide is who is to conduft him ; the guide is a 
foldier, fent by the officer who is to be relieved, as orderly- 
man to the major-general, who by having been at the poll 
before can lead a new detachment to it. 

If it is a poft that is to be occupied for the firft time, 
the officer is to afk the brigade-major for inftrudtions re¬ 
lating to its defence ; which being got, he mull infped his 
party, and take care that every foldier is properly equip¬ 
ped ; his firelock loaded, frefh primed, and a good flint well 
fixed ; his cartouch-box filled with cartridges : and that he 
carries proviiion for 24 hours, which is the time that de¬ 
tachments commonly continue, and are not allowed to go 
away to eat. Care mufl be taken to have fpades, pick- 
axes, hatchets, and wood-bills, one or two of each kind ; 
and if any thing is wanting, to apply to the brigade-major 
for it, that they may have every thing necefiary for en¬ 
trenching. 

When an officer has infpe&ed his party, he ought to get 
information from his guide whether the way is broad or 
narrow, open or encloied ; if the enemy’s polls are near; if 
they go on patroles, or fee their parties in the day ; and, 
laftiy, if he is to pafs mills, farms, manors, &c. and from 
thefe informations take the necefiary precautions lor his 
march. 

When the whole are ready to march, the advanced guard 
A (fig. 8.), which fhould confift of cavalry only, fhould fet 
out. It is furprifing that all the authors who have written jjxxiv' 
on this part of the art of war, having negledted to fhow fuf- 
ficient attention to fo efiential a point: the greateft part are 
filent, and the reft paffing flightly over the different duties 
of this corps, are content that it fhould be compofed of in¬ 
fantry; though, on the leaftrefleftion, in the moft ordinary 
cafes of a fecret march, reafon mull determine that none but 
cavalry ought to be placed there, whether it be to Hop pal'- 
fengers who may difcover your route, or fuddenly to attack 
an advanced guard of the enemy whom they meet face to 
face, or to harafs their corps, in order to gain time for 
your own to form : it is inconteftable, that for all thefe pur- 
pofes, cavalry has greatly the advantage of infantry : who 
are by no means capable of running here and there to feize 
paffengers, or of pouring fuddenly on an advanced guard of 
the enemy ; or of refilling their cavalry a moment in cafe of 
a fudden rencounter, when they muft expedt to be thrown 
down and trod under the horfes feet, and the corps attacked 
before the commanding officer has had a moment to prepare 
for his defence. 

As examples ferve beft to illuftrate opinions that have 
been feldom declared, the fpirited behaviour of Cornet 
Nangle of the 15th regiment of light dragoons merits our 
particular notice, and will ferve as a proof of the great ad¬ 
vantage of having the advanced guard of cavalry. In the 
campaign of 1761, when the French army under the com¬ 
mand of Marfhal Broglio and the prince of Soubife were re¬ 
tiring towards Hoxter, where they patted the Weifler, 

Prince Ferdinand followed clofe after them for leveral days, 

and 
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Petite and on the evening before they gained the pafs over the ri- 
Guerre, ver one of Prince Ferdinand’s German aid-de camps defired 
the grenadiers and Highlanders who were in front, topufh 
on and take fome of the enemy's baggage, which was a 
little way before them and but weakly guarded. They were 
immediately formed, and marched in a hurry over a plain 
with a thick wood in front, which they were told was clear, 
and had got within 400 paces of the enemy’s baggage, 
when feveral fquadrons of French dragoons ruffied fudden- 
ly out upon them from the Ikirts of the wood upon both 
flanks, and were hewing them down without mercy, when 
Cornet Nangle with an advanced guard of 20 men coming 
up the hill, got fight of the attack, and inllantly rufhing 
on, charged the French cavalry, who, ftartled at the bri(k- 
nefs of an attack which they were not expedling, immedi¬ 
ately reined back; when the reft of the regiment getting in 
view, came on; and attacking the French, drove them off, 
having killed arid wounded a tew, and taken fome prifoners. 
The determined bravery of this young officer with his 20 
men faved a great number of the grenadiers and High¬ 
landers from being cut to pieces, and lhows what may be 
effected by the fudden attack of an advanced guard of ca¬ 
valry. 

An advanced guard by night (hould be of double the 
force of one by day. In an open country, it is a matter of 
indifference at what diftance they advance, provided they 
keep in view of the commanding officer, who (hould conti¬ 
nually obferve them : but in covered places, and in the 
darknefs of the night, they fhould not be more than 50 
paces diftant. 

This advanced guard (hould have an advanced corporal 
B, with fix horfemen divided into three pairs ; one in the 
centre B, the two others out of the road on the right and 
left at CC, to examine as wide as poffible, filently and at¬ 
tentively fearching all hollow and covered places, taking 
care that there is nobody lying on the ground, or hid in 
dry ditches, behind trees or buffies. At the fame diftance 
of 50 paces upon the flanks of the corps, (hould march two 
wings DD, confiding of eight or twelve horfemen, each ac¬ 
cording to the ftrength of the corps, led by a non-commif- 
fioned officer. They can harafs an enemy who may hap¬ 
pen to ruth fuddenly out of ambufcade, and give time to 
the corps to form. Each wing to detach two men EE, 
keeping 50 paces wide from the others, and preferving the 
fame route as exadlly as the face of the country will per¬ 
mit. At the entrance of the wood NN, the horfemen 
fhould fpread, and clofe. again at coming out, and do 
the fame at meeting any little hills, to examine them on 
both Tides. When they perceive any traces of a party, they 
fhould immediately communicate it from one to another, till 
it comes to the commanding officer. 

The advanced guard ought to march {lowly, and the 
commanding officer at the head of the corps (hould follow 
at the fame rate, fo that the rear of the detachment may 
not be obliged to gallop. As the rear-guard H is only 
eftablifted for form, there is no need of its being numerous. 
The officers and quarter-mafters (hould be careful to keep 
the men from (leeping, as a horfe is eafily hurt under the 
irregular motions of a (leeping rider, which retards the m arch. 
The whole corps (hould be forbid to fmoke or fpeak ; and if 
any one is obliged to cough or fpit, let him cover his mouth 
fo as to make no noife. 

When the corps is numerous, the cavalry (hould march 
by fquadrons, the infantry by platoons, to follow alternate¬ 
ly, fo that each platoon of infantry FFF may march at the 
head of a fquadron of cavalry GGG ; which difpofition will 
preferve the whole at an equal pace, and keep them readier 


to form in cafe of meeting the enemy, or being fuddenly 
attacked, as we are about to mention. 

When the advanced guard perceives an enemy at a dif¬ 
tance, whether it is day or night, they fhould not purfue 
them, for fear of falling ftupidly into fome ambufcade, if it 
is not in a country that has been well examined ; but if they 
meet them fuddenly face to face, as may happen at the en¬ 
trance of a hollow way I, opening obliquely upon them, 
then the advanced guard, without deliberating about their 
ftrength, (hould inftantly ruffi upon them. This manoeuvre 
cannot fail againft infantry, and gives a great advantage 
in a rencounter with the cavalry ; but if the advanced guard 
falls back, they expole the whole body to be defeated with 
them. 

When the commanding officer fees the aflion of his ad¬ 
vanced guard, he will inftantly turn the infantry on the fide 
of the road mod proper to protedl them from the enemy's 
cavalry, and will form them quickly at the fide LLL, or on 
fome neighbouring height MM. If it is day, they ought 
to face the cavalry, (looping down till the inftant of the at¬ 
tack, while the firft fquadron advances tofuftain the advan¬ 
ced guard. If the enemy appears defirous to renew the 
charge, and obftinate in difputing the paflage, he may make 
ufe of a feint, and by falling back bring them oppofite to his 
infantry, who will have them in the flank, and by a well pla¬ 
ced Are put them inftantly in diforder. His cavalry pro¬ 
fiting by this, mu ft immediately face about, and fall upon 
them with all poffible violence ; which cannot fail to com¬ 
plete their defeat. 

All villages, hamlets, and houfes, fhould be avoided, ef- 
pecially by night (which is the mod common time for the 
partifan), to avoid being difcovered by the barking of dogs, 
or being feen by peafants who can inform the enemy. You 
will fee equally how dangerous it is to keep the great roads 
by day, or to crofs places that are too open in an enemy’s 
country. 

If you cannot avoid palling through a village, it (hould 
be done in a hurry, marching confufedly, very clofe, and fill¬ 
ing up the whole breadth, by which you will conceal your 
ftrength from the peafants ; fome officers (hould remain at 
coming in, and in the rear, till the whole are paifed, taking 
care that no one flops or withdraws. The fame care 
(hould be taken at every road that opens upon your route. 
At the approach of every place that is covered or hollow, 
fuch as houfe, wood, gully, &c. they fhould halt till it is well 
examined, and continue attentive in paffing it. 

At the paflage of defiles, bridges, or fords, the advanced 
guard (hould ftop at 100 paces, and form till the whole 
corps is palled and in order. The ancients employed dogs 
to difcover the enemy in ambufcade ; but it will be well to 
diftruft fuch (pies, and to fuiFer none with the corps, as there 
is nothing more dangerous ; their difpofition leading them 
to bark at meeting the leaft animal, they will furnilh the ene¬ 
my with a thoufand opportunities of obferving you, before 
you can know where they are. * 

You (hould always detain the guides that were taken at 
fetting out; but if neceffity requires another, the quarter- 
mafter (hould go and take one without making a noife, and 
lead him a round-about way, that none of the peafants may 
difcover either your party or route. If any of the party 
difcover paflengers in fight of the march, they (hould be 
(lopped and brought to the corps, and care taken to pre¬ 
vent their efcape. 

The party (hould never refrefh in a village, but in a wood 
by day, and open country by night, caufing every neceflary 
to be brought to them from places in the neighbourhood, 
which ought to be received from the peafants at a diftance, 

fo 
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Pente fo tint they can neither difcover the number nor quality of 
your corps. During the whole time of hopping, you fhould 
not be fparing of fentries, and have always fix horfemen 
ready to fecure any perfon by whom you imagine you 
are perceived j when their number becomes confiderable, 
they fhould be tied together, and great care taken that none 
efcape till the ftroke is ftruck. The officers fliould be equal¬ 
ly attentive that no foldier gets out of fight; and if they 
meet a deferter from the enemy, he fliould be conduced im¬ 
mediately to the corps, and then to the army, under the 
'care of a non-commiffioned officer. 

When neceffity obliges you to flop in the neighbour¬ 
hood of fome farm or hamlet, you mull take poffeffion of 
it, and carry off the farmer or chief of the placs at going 
away, threatening to kill him and fet his houfe on fire if any 
one ftir from the place before he is releafed. Every horfe- 
man fliould take care to have a fpare fore fhoe, and a peck 
of oats. 

If an officer of the infantry marches a detachment to re¬ 
lieve a poll at a diftance, he fhould not mount his horfe till 
out of fight of the camp, and fliould difmount on coming in 
fight of the poll; but if it is only about a league diftant 
from the army, and near the enemy, it is better to go on 
foot, fo as to be lefs encumbered in cafe of engaging with 
any parties of the enemy. The men fhould not be preffed 
too much for fear of lagging in the rear, but fhould march 
clofe without flopping, and in as many files as the roads will 
permit, keeping profound filence, that they may hear any 
orders that are given. 

An officer who marches at the head of a party, ought to 
keep exadl order and profound filence, that they may be in 
a flate to execute whatever he may order for their defence ; 
but in giving his orders, he fliould take care to do it with 
a firm and determined countenance, fo as to make the fol- 
diers think that he is fure of what he is about, and that no¬ 
thing better can be done. When the men fee their officer 
hefitating, or varying in his orders, they imagine he does 
not know what to do; and feeing him difordered, they be¬ 
come fo. It is upon fuch occafions that an officer fliould 
be Heady to rellrain his party, and make them inflantly 
obey. The danger is greater on a march than in an attack. 
Here the foldiers have their arms in their hands; and, fee¬ 
ing the enemy before them, are ready to engage. It is o- 
tberwife on a march ; they are lefs upon their guard, and 
have not their arms in readinefs : then, fays Vigetius, an at¬ 
tack confounds them, an ambufcade diforders them. An of¬ 
ficer ought therefore to take every precaution in examining, 
by his advanced guard, all places that may conceal any of 
the enemy. 

But as the greatefl precaution cannot prevent an officer 
on a march from being attacked, it is neceffary, as foon as 
he perceives the enemy, to obferve if the party is fuperior 
to his detachment; whether it confifls of cavalry or infan¬ 
try, or both together. If it is cavalry, and fuperior, there 
is no neceffity of being difcouraged ; but, on the contrary, 
he fliould profit by every advantage that offers, by gliding 
into land that is furrowed, uneven, cut, and difficult or in- 
acceffible to cavalry ; or if the country is inclofed, he fliould 
line the hedges, and cheer up his foldiers by fome encoura¬ 
ging language, while he difpatches a trufly fellow with ad¬ 
vice of his fituation to the general. If the enemy march up 
to him in this fituation, he mud do all that he can to fuflain 
the attack, by ordering his party not to prefs upon one ano¬ 


ther, to keep up theit fire, and not to diffharge their pieces Petite 
till they are at the muzzles. Guerre. 

When you have the advantage of rocks or other obflacles 
to the adting of cavalry, continue the route as near as pof- 
fible, keeping the party clofe, and always ready to receive 
the enemy. If the number of the enemy’s cavalry do not 
exceed your party, you may continue your route ; and keep¬ 
ing your men clofe together and prepared, they will not ven¬ 
ture to attack you. If an officer fees no means of poffefi 
fing an advantageous poll, or of getting to the poll he was 
detached to, he can do nothing better than retreat to the 
camp, along fome river or wood, to prevent being broken ; 
but if he is fo clofely purfued that be cannot avoid being 
beat or taken, there is no better manoeuvre to imitate than 
that of the Barbels (a) j who fcatter themfelves, and re¬ 
tire from tree to tree, from rock to rock, and deftroy a par¬ 
ty, who can neither beat them, nor take one of them. 

The moment of taking poffeffion of a poll is the mol 
critical that a detachment can have ; officers have been fre¬ 
quently attacked at the very time they thought they had 
nothing to do but quietly take the neceffary meafures for 
remaining in fafety. 

If the party which arrives at a poll is to relieve another, 
the officer that is to be relieved gets under arms as foon as 
his fentries give notice of the approach of the relief. The 
detachment being known, they are permitted to enter and 
occupy the poll in the room of thofe that are to depart; at 
the fame time, the corporals go to relieve the fentries, and. 
the officers and ferjeants give the counter-fign, with the de¬ 
tail of all that is to be done at the pod by day or night. 

He ought likewife to get information from the officer he re¬ 
lieves, if the enemy make ineurfions in the neighbourhood ; 
if their guards are diftant, whether cavalry or infantry, and 
whereabouts placed. After thefe precautions let him guard 
againft his poll being furprifed. 

The fentries being relieved, the officer that is to go out 
mull form his detachment, and return to camp with the fame 
precautions as in coming. The new detachment remain un¬ 
der arms till the other is gone 50 paces : then the officer is 
to make them lay down their arms againft the parapet, put¬ 
ting their havre-facks againft the gun-locks, to prevent dull 
from fpoiling them, or the dew of the night from wetting 
the powder. In an open country without fortification, the 
men mud not go to any diftance from their arms when they 
lay them down in the day, and keep them between their 
knees when they fit round their fires in the night, with the 
locks inward to prevent accidents. 

Sect. IV. Of Reconnoitring . 

Parties ordered to reconnoitre, are to obferve the coun¬ 
try or the enemy ; to remark the routes, conveniences and 
inconveniences of the firft; the pofition, march, or forces 
of the fecond. In either cafe, they fhould have an expert 
geographer, capable of taking plans readily: he fliould be 
the beft mounted of the whole, in cafe the enemy happen to 
fcatter the effort, that he may fave himfelf more eafily with 
his works and ideas. 

All parties that go for reconnoitring only, ought to be 
but few in number. They fliould never conlill of more 
than 12 or 20 men. An officer, be his rank what it will, 
cannot decline going with fo few people under his orders ; 
the honour is amply made up by the importance of the ex¬ 
pedition, 


(a) They are peafants fubjedt to the king of Sardinia, who abandon their dwellings when the enemy take pofleflbn, 
and are formed into bodies to defend the Alps which are in his dominions. 
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Petite pedition, frequently of the moft interefting confequence, and 
Guerre, the propereft to recommend the prudence, bravery, and ad- 
drefs of any officer that has the fortune to fucceed. 

It mufl be evident that the fuccefs of fuch a commiffion 
depends upon fecrecy, and that it is impoffible to fulfil the 
intention without keeping out of fight of the enemy. It is 
inconteflable, that a numerous party cannot glide along fo 
imperceptibly as a fmall handful of men. As thefe detach¬ 
ments mull finifh their courfe quickly, it is necelfary that 
they fhould confift of cavalry only; but if they are to go 
far, they may increafe each with 30 foot, to remain in am- 
bufli about half-way in a wood or covered place, with, whom 
the cavalry can leave their provifion they brought with 
them. 

An officer charged to reconnoitre in front, ffiould take 
his inftrudlions in writing, and fet out at fuch time as to ar¬ 
rive at the place proper for beginning his obfervations at 
day break. Every time that he has occafion to flop, the 
party ffiould face toward the enemy, and fend a non-com- 
miffioned officer with two horfemen to run over the neigh¬ 
bouring heights, and clofely examine the environs. When 
near the enemy, avoid flopping in a village. 

. The officer, and geographer who is fuppofed to be pre- 
fent, ffiould remark every interefting particular: The heights, 
woods, ponds, moraffes, rivulets, rivers, fords, bridges, roads, 
erodings, difficult and dangerous paffages, by-ways, mea- 
do ws, fields, heaths, gullies, hills, and mountains ; the di- 
ftance and ftrength of villages, hamlets, houfes, farms, and 
mills; what fovereign the country belongs to, and what are 
its produ&ions. 

If the enemy comes in fight, the officer ffiould quickly 
affemble his party, though his reconnoitring be not finiffied, 
and let him retire to his infantry, if he placed any ; but if 
not, let him gain fome other place that he has chofen for a 
retreat. After being refreffied, let him go back with the 
cavalry to finiffi the reconnoitring; but if he was obliged to 
return quite to the poll, he ffiould not go back till next 
day. Mid-day is the time of being lead incommoded, as 
detachments are lefs frequent at that hour. The command¬ 
ing officer ought always to avoid coming to blows, even 
though he thinks himfeif fecure of fuccefs, unlefs he happen 
to be on his return, and near to his port, fo that he forefees 
the grand guard, hearing the firing, cannot fail to run to 
his affiflance. If obliged to engage with a party who are 
cutting off your retreat, and that no other means is left of 
turning them, you mufl rifk all without hefitating, byruffi- 
ing on, and try to fave the geographer with the fruits of 
his commiffion, efpecially if the reconnoitring was of impor¬ 
tance to the general of the army, and merits the facrifi- 
cing a dozen men, which they can eafily retrieve on another 
occafion. 

When a party goes out to obtain news of the enemy, it 
ought to approach as near as poffible, but cautioufly: day¬ 
break is not the lime proper for fuch a purpofe, becaufe at 
that time the enemy fend their different parties and patroles 
to make difeoveries; you ffiould therefore prevent them by 
approaching in the night. You may eafily reconnoitre their 
pofitjon and extent by their fires, which they never extin- 
guifh at the head of the guards and picquets ; and you may 
eafily remark if they are about to change their pofition, by 
hearing a more than ordinary noife ; befides, as it is eafy to 
approach by night, you may difeover a number of things by 
the light of the fires. 

A partifan ought not to negleft to reconnoitre every 
place round his pofl for two or three leagues, or farther, if 
it is poffible on the fide of the enemy; and for that purpofe 
he ffiould employ the method of Mr Jeney; who, during 
the campaigns that he made, often examined the enemy’s 


ports without approaching, in the following manner, which Petite 
he recommends as infallible. 

I fuppofe myfelf, fays he, with my party at Soeft in Weft- plate 
phalia A (fig. 2.), and the enemy ported at Bervick B, two DXXV. 
leagues fre-m me. To know the fituation of this place with¬ 
out ftirring from Soeft, I take the map of the country : and 
from Soeft as centre, I draw a circle whnfe circumference 
paffes half a league beyond Bervick. I draw a circle of 
the fame fize upon a leaf of paper, to make my plan as in 
fig. 2. and then place Soeft in the centre A ; and I mark 
all the villages which I find in the m.ip near the circumfe¬ 
rence, upon my plan,‘with the diftances and bearings as they 
are reprefented in the map, making life of a pencil to mark 
the places DDD, fo as to correct the errors more eafily 
which the map may have led me to make. 

Having thus formed my plan, with a fcale of two leagues 
(which is the diftance I fuppofe Bervick), I go to the bur- 
gomafter of the town of Soeft, where I caufe fome of the 
moft: intelligent inhabitants to come, fpeaking to them freely, 
and openly induce them to communicate all the information 
I have occafion for. 

The better to conceal my defigns, I begin my reconnoi- 
tring by Brokhufen, a village diftant from the enemy. 1 
alk the diftance from Soeft to Brokhufen ; if they fay it is 
feven quarters of a league, I correift the diftance of my plan 
which made it two leagues: then I inform myfelf of all that 
is to be found on the road from Soeft to Brokhufen; cha¬ 
pels, houfes, woods, fields, orchards, rivers, rivulets, bridges, 
mills, &c. If they fay that at half a league from Soeft they 
pafs the village of Hinderking, I mark that place upon my 
plan. I alk if the road from Soeft to Hinderking is crofted 
by any other road ; if there is any morafs or heath; if the 
road is inclofed, paved, or ftraight; if there is any bridge 
to pafs, and at what diftance. I take care to mark every 
thing in my plan, forgetting nothing, even to mills, buffies, 
gibbets, gullies, fords, and every thing that can be got 
from their informations ; which will probably be perfedt, 
becaufe one always knows more than another. I continue 
my queftions from Hinderking to Brokhufen ; and advan¬ 
cing by little and little, obferve the fame method on the roads 
of the other villages round, marked DDD. In this manner 
I cannot fail to acquire an entire knowledge of all the places; 
befides, I find myfelf imperceptibly inftrudted in the pofition 
of the enemy, by feeing the different routes by which I can 
approach moft fecretly. 

It is plain that fuch a plan muft be very ufefnl to regu¬ 
late fecret expeditions. It is chiefly ufeful, not to fay ne- 
cefiary, for a commander of a party, who can give more 
ample and precife inftrudlions to his officers, by accompa¬ 
nying them with a copy of the routes marked out, which 
they can confult even in the night, if it happens to be clear ; 
by which they will be guarded againft being deceived by ig¬ 
norant or treacherous guides, which occafion the miftakes of 
fo many who go unprovided with fuch helps. 

There is ftill another means to fecure a reconnoitring 
party; which is, to compofe them of people who fpeak 
the language of the enemy, and give them furtouts of the 
colour of a regiment of the enemy, and cockades the fame. 

This fcheme may be carried fo far as to line the furtouts 
with the colour of another regiment of the enemy, provided 
that by turning the furtouts, they appear to be a different 
corps, and deceive guard, fpies, and peafants, and confound 
their reports. 

Sect. V. Of the Defence of Pojls. 

When a partifan has taken every precaution that pru¬ 
dence fuggelts in reconnoitring a place where he would fix 
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Petite a poft, he is to take pofleffion in the following manner. 
^uerrc y The infantry remain under arms in the middle of the place, 
the cavalry to patrole without, while the commanding offi¬ 
cer, efcorted by a dozen horfemen, goes to examine the 
environs to make his arrangements; having fent feveral 
/mall detachments before, to cover him in time of recon¬ 
noitring. 

Having remarked the places proper for his guard, de¬ 
fence, and retreat, as well as the dangerous ones by which 
the enemy can make approaches fecretly to furprife him, he 
Plate fhould choofe the molt convenient in the front of his poft 

DXXV. to fix his grand guard D (fig. i.), which muft face the 
enemy. He rnuft mark the heights for this guard to place 
their vedettes EEEE, and regulate the number according 
to the exigencies of the fituation. In a covered country 
you muft not be fparing of them, and muft reinforce every 
guard. At 50 paces before the front of the grand guard, a 
fubaltern or non-commiffioned officer with eight horfemen 
fhould be always ready to let out at K, to go and reconnoi¬ 
tre, when the vedettes have obferved any party. 

The grand guard being fixed, you fhould form another 
in the middle of the village, called the ordinary guard , com- 
pofed of cavalry and infantry, placing fentries at the entries 
and vedettes all round: the laft atfuch diftance as to fee one 
another. A picquet fhould likewife be fixed before the 
quarters of the commanding officer, which fhould. be near 
the ordinary guard and the whole corps. In the day, half 
the cavalry of the picquet muft keep their horfes bridled and 
ready to mount; but if the enemy is near, they muft remain 
on horfeback, the other half to unbridle till the hour of re¬ 
lief. 

According to the arrangement we have given for com- 
pofing the corps of a partifan, the grand guard may confift 
of a captain, a firft and fecond lieutenant, a quarter-mafter, 
two ferjeants, four corporals, a trumpeter, farrier, and 52 
private horfemen. The ordinary guard to have cavalry 
equal to the grand guard, with a captain, a firft and fecond 
lieutenant of infantiy, two ferjeants, and 60 men, including 
four corporals, two lance-corporals, and a drummer: the 
picquet to confift of the fame number of cavalry and infantry 
as the ordinary guard. 

If there is any dangerous place capable of covering the 
approaches of the enemy in the environs of the poft, and 
out of the circuit of the patroles, there fhould be a guard 
placed there, more or lei's ftrong according to the import¬ 
ance of the place, and care Ihould be taken to preferve the 
communication. The guards and picquets being placed, the 
detachment that was fent out on the roads mult be called 
in, and then go to work to lodge the party in the gardens 
that open upon the country, and the commanding officer’s 
quarters ; beating down hedges, filling up ditches, and le¬ 
velling a piece of ground large enough to draw up the whole 
corps. The horfes to be put under cover in barns conti¬ 
guous to the gardens; but in cafe there are no barns, they 
may fubftitutc Iheds open on one fide, that the horfes may 
go out altogether in cafe of an alarm. 

& The officers Ihould occupy the houfes in the neighbour¬ 
hood of the fheds, and one of each company remain day and 
night with the company, to prevent any of the men from 
entering the village without leave, upon any pretence. The 
commanding officer muft acquaint the officers of his having 
chofen the place M for the rendezvous in cafe of a retreat : 
which ought to be at fome diftance from the village, and 
on the fide he judges moft convenient for retiring to the 
army. Atlunfetthe grand guard are to return to the poft 
and join the picquet, the one half of each to mount alter¬ 
nately till day break, and then the grand guard to return to 
the place they poffeffed the day before. The fentries and 
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vedettes fhould be doubled, and all the paffages {hut Up with Petite 
waggons placed in two rows, except one for & fallying out at, Gue rre. 
in cafe of a retreat, made wide enough for the paffage of the 
patroles or the whole cavalry. 

The corporals of the ordinary guard fhould lead the re¬ 
lief of the vedettes every hour, fetting off together; but 
when they come to the paffage of the poft A, they muft 
feparate into two parties, the one to the right to relieve 
the vedettes BBB, the other to the left for the vedettes 
CCC; then each of them with the parties they have re¬ 
lieved fhould go on at their head a quarter of a league, by 
the two routes pointed out in the plan, to examine the en¬ 
virons, fuppofing an hour to each. Befides this reconnoi¬ 
tring, the captain of the grand guard fhould fend two pa¬ 
troles in the night. To fill up the intervals, they fhould 
fet one about half an hour after the corporals, and make 
the fame round. At returning to the poft, the corporals 
to make their report to the officer of the ordinary guard ; 
the conductors of the patroles to the captain of the grand 
guard. 

A little before funrife or funfet, a grand patrole detach¬ 
ed from the corps fliould be fent under the conduft of an 
officer to fearch the whole environs of the poft minutely, 
efpecially the dangerous places, becaufe at thefe times the 
enemy are moft likely to attempt a furprife. If the patroles 
difeover them, they will be in a flate to repulfe them, or at 
leaft to harafs them till the commanding officer, upon the 
firft notice, draws up the whole corps. The officers fhould 
take great care to inftruft the fentries in their duty, ex¬ 
plaining it to them every time of their mounting, and forbid 
them to fmoke, as the leaft fire can be eafily perceived in 
the dark, and ferve to direft the approaches of the enemy. 

No fentry to move more than 50 paces to the right, and as 
many to the left of his poft: and let the weather be ever fo 
bad, he muft not get under cover. No one to be allowed to 
go out of the poft without leave of the commanding officer; 
and to prevent defertion or marauding, the fentries and 
vedettes muft be charged to let no foldier pafs. 

The vedettes muft flop all paflengers, and take them to 
the next fentry, who muft call a corporal to conduft them 
to the commanding officer. If there are a great number 
paffing at once, the vedette at the challenge muft baften to 
flop them at 100 paces, till the officer has fent to reconnoi¬ 
tre them; but if he finds them to be a party of the enemy, 
he muft fire upon them and retire. At the firft alarm, the 
grand guard and picquet ought tamount, and each of them 
to detach a fubaltern officer immediately at the head of the 
beft mounted horfemen, to go quickly to encounter the 
enemy. The reft of the grand guard and caval.ry of the 
picquet to follow immediately, led by their captains tofuftain 
the firft detachments, to repulfe or keep back the enemy as 
long as it is poffible, and give time to the commanding of¬ 
ficer to form the whole corps. 

If the commanding officer obferves that the enemy are of 
no very extraordinary force, he muft without hefitatingput 
himlelf at the head of his cavalry, and inftantly charge them, 
pouring upon them with his whole force, which is the beft 
way to fucceed ; and in the mean time, the infantry Ihould 
form to fuftain the cavalry. One effential circuraftance 
fhould not be forgot here, which is, that at the going 
of the detachments of the grand guard and picquet, all the 
infantry of the picquet fliould march immediately to the 
place appointed for the rendezvous in cafe of a retreat, and 
a ftrong detachment of cavalry fhould follow to occupy the 
place. If it is at the entrance of a wood or fome covered 
place which the enemy may occupy, and thereby cut off 
your retreat, you muft prevent it by fixing the infantry of 
the picquet in the poft, to remain day and night, with a 
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Petite lieutenant at the head of 20 horfemen to clear round it. If 
Guerre, the enemy is too fuperior, and appears to form an attack on 
t ] lat f 1( j e) the commanding officer ffiould get there before 
with all his force to oppofe them, till all his detachments 
join, and then regulate his retreat, as will be feen in the' 
feffion of the Retreat. 

To be better fecured in a pod which you expedf to re¬ 
main in for fome time, and v/here you find that the enemy 
will not fail to didurb you, it will be proper immediately to 
employ fome of your people with the peafants, to form fome 
intrenchinents in a hurry in the mod dangerous places, to 
have bread-works of felled trees in the woods; herfes placed 
in the fords (fee Herse) ; pits dug at the entries and plains 
without defence ; fo that the cavalry coming full fpeed to 
charge you, may tumble in. If there happen to be a 
bridge either in the front or on the flanks of the pod; 
as at N, by which the enemy can facilitate their approach 
or retreat, it mud be indantly dedroyed, unlefs you find it 
may be of ufe, and neceffary to fix a good guard on it. 

To regulate the attack and defence mod advantageoufly, 
you ffiould take care to obferve the places by which the 
enemy can approach, and form a plan of operations for 
cutting off, or taking in flank, the different routes which he 
can attempt. You lhould inform your officers, and not fail 
to hearken to the advice of thofe whofe talents, genius, 
and experience, render them competent judges of your de- 
figns. Thefe arrangements will be of great ufe in furpri- 
fing the enemy’s parties, who will come from time to time 
to reconnoitre the pod. If the enemy approaches in the 
night, take care how you attack him; you cannot recon¬ 
noitre his force, and you ought to fuppofe that he is in¬ 
formed of yours. 

Do not fuffer any fufpe&ed women to approach the 
foldiers; their vifits are dangerous in debauching your 
people, and the enemy frequently employ them to difeover 
your drength. Let no deferter dop in your pod ; and if 
he comes in the night, keep him till day-break is near, and 
then fend him to the army. Every party that approaches 
your pod will profefs belonging to you ; but if they are not 
provided with a proper paffport from the general, or if you 
do not know any of the officers, trud neither to their word 
nor uniform. 

Thefe indruffions may ferve for the corps of a partifan 
according to the propofed arrangements; but partifans of 
lefs force mud regulate their precautions according to their 
drength ; and detachments of 30, 50, or 100 men, willfeek 
to pod themfelves in redoubts proportioned to their number, 
or in mills, farms, hamlets, detached houfes, churches, 
church-yards, &c. obferving that the more a pod is extend¬ 
ed, the more care and fatigue it requires. 

The principal objeff for an officer that is detached, fays 
Monfieur Vaul^an, is to forefee every troublefome event. 
The want of exadlnefs, and the fmalled relaxation in the 
fervice of out-pods, may have the mod fatal confequences; 
and hitlory furniffies a thoufand examples of camps being 
lurprifed, and armies cut in pieces, by the negligence of 
detachments that ought to have watched for their preferva- 
tion. 

The manner of relieving detached pods has been men¬ 
tioned; but if an officer is detached to a mill or houfe, let 
him draw up his party about 15 or 20 paces from the pod, 
and fend a ferjeant or corporal with five or fix men to 
fearch the chambers, cellars, and barns : which being done, 
the fentries mud be placed, the pod taken poffeffion of, 
the arms ranged fo that every one can find his own with¬ 
out confufion, and the inhabitants lodged in fome other 
houfe ; and then intrench himfelf according to the rules 
given. 
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If an officer is to fix In a village where it is difficult to Petite 
examine every place where the enemy may lie in ambuffi, Guerre ' 
lie ffiould fend for the magidrates to come and fpeak with 
him, while his party remain drawn up at the end of the vil¬ 
lage, that they may declare if they know whether there are 
any of the enemy’s parties, fufpefted perfons, or concealed 
arms in the place ; which being done, the fentries are to be 
placed, and the party to take poffeffion ; putting fmall de¬ 
tachments of five or fix men, more or lefs according to the 
drength of the party, at the avenues ; and examining the 
church, or any detached houfe, to make the principal pod 
in cafe the advanced pods are forced. The men bed ac¬ 
quainted with the duty ffiould be planted on the mod ex- 
pofed and didant places, fo as to fee all the approaches ; 
and fometimes in trees, that they may fee at a didance, and 
remain concealed from the enemy. 

If he finds any place near him where the enemy can lie 
concealed, he ffiould place a corporal with fix or feven men 
there, with orders to fall back upon his pod if attacked, or 
remain till they find themfelves difengaged. The foldiers 
of this leffer pod ffiould take care to make no fires* becaufe 
it would ferve for a guide to the enemy to avoid them when 
they want to fall upon the principal pod ; but fires may be 
lighted in the places where they have no guards, to make 
the enemy think they have them every where, at the fame 
time placing foldiers in ambuffi where there are none light¬ 
ed. This fcheme may ferve for all pods in a level country, 
where two or three foldiers fliould be kept going all night 
to dir up the fires. 

The exterior arrangements being made, and fentries 
placed on the avenues, bridges, and deeples, the works for 
fortifying the pod fliould be marked out, and executed by 
the workmen, and the magidrates ordered to fend draw to 
the neared houfes for lodging the foldiers, who mud never 
abfent themfelves. The officer mud always be in readinefs 
to go where his prefence may be wanted, and make his fer- 
jeants and corporals frequently go the rounds. Monfieur 
Vaubanfays, that if an officer is to remain but four hours 
in a pod, he ought to intrench. If he is to pafs only fome 
hours in a pod, it is a good way to make a parapet of 
felled trees; or if it is in a village, to intrench a detached 
houfe. 

The way to guard againd being furprifed, betrayed, or 
made prifoner, is to take precautions againd all that the 
enemy can undertake ; and whatever didance he may be at, 
we ought not to found our fecurity on probabilities, but 
extend them even to poffibilities. Neither dranger nor fol- 
dier of any other party ffiould be admitted into the pod; 
and the roll ffiould be called three or four times a-day,that the 
men may not abfent themfelves : the commander fliould like- 
wife examine the fentries, to fee whether they are acquainted 
with the detail of their duty, and ffiould ffiow them how to de¬ 
fend themfelves in cafe of being attacked; obferving to them, 
that if the enemy make fuch a manoeuvre, they ffiould oppofe 
fuch another ; if they try this fcheme, to refill with that, and 
deceive them at every fiep. He may make fome of them try 
to fcale the intrenchment, to ffiow the difficulty of mounting 
it; and by exercifing them in this manner, he will prepare 
them to refid the enemy; it will flatter their vanity, and 
give them a confidence in him. 

An hour or two before day, the men fliould be kept alert, 
fitting on the banquette near their arms; and the patroles 
fent at that time, rather than in the night, to march (lowly* 
to liden attentively, and examine every place round the poll 
where a man can conceal himfelf. 

It frequently happens that two armies are encamped op* 
pofite to one another, and have feveral pods on the fame* 
line, and two patroles meet in the night. As it is impoffi- 
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Petite file to diftinguifh whether they are friends or enemies, they 
who firft: difcover the others, fhould conceal themfelves on 
the Tides of the road, behind bufhes, or in a ditch, to exa¬ 
mine if they are Wronger; and in that cafe to let them pafs 
in filence, and return another way to the poll to tell what 
they have feen: but if they find them weaker, he who 
commands the patrole fhould make the fignal which is or¬ 
dered for the patroles of the night, which is commonly a 
ftroke or two on the cartouch-box or butt-end of the fire¬ 
lock, which is anfwered by an appointed number ; but a 
word is the fafeft. If the patrole does not anfwer, they 
fhould advance upon them with fixed bayonets, fire upon 
them if they fee them retiring, and make them furrender. 

If detached oppofite to the enemy, it is to be prefumed 
that you may be attacked: therefore fmall detachments 
fhould be advanced between the fentries in the night, about 
30 or 40 paces from the poft, with their bellies on the 
ground, in thofe places where they imagine the enemy may 
come; with orders to thofe who command them, to make 
a foldier reconnoitre any parties that are feen, fo as not to 
confound their own patroles with the enemy’s parties, and 
to retire to the poft on the firft firing. 

In villages there fhould be great care taken of fufpe&ed 
perfons, or of the peafants revolting ; and for this purpofe, 
you fhould make the rrragiftrates order two peafants, the 
beft known in the place, to be put on duty with the fentries 
of the party, at the paffages left in intrenching. Thefe 
peafants, whom the magiftrates muft caufe to be relieved 
every two hours, fhould be charged to recoiled! all who 
pafs in or out of the village; and both one and the other 
muft be told, that they fhall be anfwerable for all the acci¬ 
dents that may happen from the treachery or negligence of 
thofe fentries who have let enemies in difguife enter the 
village. 

They muft likewife order the foldiers who guard the in- 
trenchments, to let no peafant approach, and to fhut up the 
paffage, with two trees acrofs in the night, and not to open 
them till day, except for the paffing of the patroles. They 
muft examine with iron fpits, or their fwords, all carts that 
pafs loaded with hay, ftraw, or calks, or any thing that can 
conceal men, arms, or ammunition. 

An officer cannot watch too carefully to prevent fchemes 
that may be contrived againft him ; and the attempt on 
Brifac, in the month of November 1704, is fo much to the 
purpofe, that it ought not to be paffed in filence. The go¬ 
vernor of Fribourg having formed the defign of furpriling 
jfirifac, fet out in the night of the 9th or 10th of November, 
with 2000 men, and a great number of waggons loaded with 
arms, grenades, pitch, &c. and fome chofen foldiers: all 
thefe waggons were driven by officers difguifed like wag¬ 
goners, and were covered with perches, which had hay 
placed oyer them, fo that they appeared like waggons load¬ 
ed with hay coming in contribution. They arrived, at the 
new gate by eight o’clock in the morning, under the favour 
of a thick fog; three waggons entered the town, two full 
of men, and one with arms, when an Irifhman, an overfeer 
of workmen, obferving 30 men near the gate, who, though 
they had the drefs, had not the manner of peafants; afked 
them what they were, and why they did not go to work 
like other people ? Upon their not anfwering, and appear¬ 
ing confounded, he ftruck fome of them with his cane; 
upon which the difguifed officers run to the arms which 
were in the waggon next them, and fired 15 or 20 fhot at 
him within half a dozen paces, without wounding him. The 
Irifhman leaped into the ditch, where they likewife fired fe- 
veral ufelefs fhot at him, while he called To arms , to arms, 
with all his might. 

At this noife, the guards of the half-moon and the gate 


run to arms, and would have pulled up the draw-bridge, Petite 
but were prevented by the waggons which the enemy had Guerre, 
placed upon it. The officers and foldiers who were in the 
waggons, ruffied out with their arms, and having joined the 
reft, attacked the guard commanded by a captain of grena¬ 
diers ; but being repulfed, and five of them killed, the reft 
were difmayed, and fled either into the town, or out into 
the country. The captain of the guard made the firft gate, 
which was a grate, to be fhut, acrofs which the enemy, who 
were upon the bridge, fired at all who appeared ; and ha¬ 
ving left the half of his guard, he mounted the rampart 
with the other half, and continued firing upon the enemy. 

A lieutenant who commanded 12 men of the advanced guard, 
was attacked at the fame time by an officer who prefented 
a piftol to his breaft; but fnatching it from him, he fired it 
at him, and killed him : this lieutenant defended himfelf to 
the end of the adtion ; but having received feveral wounds, 
he died that day. 

Upon hearing the noife of the furprife, the commanding 
officer of the place diftributed his garrifon to their proper 
pofts ; and having made every difpofition neceffary for his 
defence, the enemy faw that their defign had failed, and re¬ 
tired in diforder, leaving a number of waggons behind them, 
and more than 40 foldiers who were killed or wounded. 

Such was the enterprife on Brifac, which failed by a trifling 
accident. 

This example, and many others which might be cited, 
fhow that an officer who commands in a poft cannot be too 
much on his guard to prevent his falling into the fnares 
which the enemy prepare for him, as the feizing of a poft, 
of however little importance it may feem, may be attended 
with the moft troublefome confequences. 

In an enemy s country, the inhabitants are always ready 
to revolt and betray; therefore the commanding officer ought 
to take one or two of the magiftrates children, or three or 
four of the moft confiderable families of the village, and 
keep them in the principal poft as a pledge of the^fidelity 
of the inhabitants. The children (to whom they fhould 
take care to do no manner of hurt) fhould only be kept half 
a day each, and changed for fome others. The command¬ 
ing officer fhould forbid the inhabitants to affemble in ta¬ 
verns or public walks, or any place whatever, and caufe 
thefe orders to be fixed up at the door of the church. If 
they are feen to flop and converge at coming out of church, 
or in the market-place, let the patroles oblige them to 
retire. . The tavern-keepers and all the inhabitants muft 
be forbid to receive any ftranger without acquainting the 
commanding officer. None to be permitted to ftir abroad 
after retreat beating, on pain of being killed by the fentries 
who fee them, or flopped and conduced to dungeons by 
the patroles; who ought to march flowly, ft op from time 
to time to hearken if they hear any noife, go over all the 
quarters that are marked out to them, and give an account 
of every thing that they have difcovered that can caufe any 
alarm in the poft. ' 

If fire breaks out anywhere, or the inhabitants quarrel 
among themfelves, an officer fhould take care how he fends 
a party to their affiftance, becaufe thefe are frequently fnares 
of the enemy to divide the ftrength of a detachment on 
purpofe to attack them ; he fhould therefore ring the alarm 
bell, make all the different pofts get under arms, and order 
thofe who command them, to make the foldiers remain arm¬ 
ed againft the parapet, fo as to obferve what paffes without 
the village. The foldiers of the principal poft fhould like¬ 
wife get under arms, and the officer detach four or five men 
with a ferjeant or corporal to part the fray, or fet the inha¬ 
bitants to work in extinguifhing the fire. 

As all the neceffary precautions for the fafety of a poft 
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are too many to have them executed by giving them ver¬ 
bally, the commanding officer ffiould give his orders in wri¬ 
ting, and have them fixed up in all the Idler polls. One 
thing to which officers who are detached to a village fhould 
give particular attention, is, not to vex the inhabitants by 
making them furnilh too much : whatever they are allowed 
by the general to exaft, fuch as firing, forage, candle, &c. 
for the guards, ffiould be demanded in proportion to the 
abilities of the inhabitants ; and an officer cannot be too 
delicate in preferving the character of a gentleman in order¬ 
ing contributions, and preferving the inhabitants from being 
robbed or treated ill by the foldiers. ' 

It is not fufficient for the prefervation of a poll, to raife 
intrenchments, nor to take every precaution againll being 
furprifed. As the enemy mull attack with afuperior force, 
your difpofitions mull be made in fuch a manner as not to 
confufe one another, and every one being properly placed, 
contributes to the common fafety. If it is a redoubt, or 
other entrenchment of earth that is to be defended, feven 
or eight trees with their branches fhould be kept fn referve, 
to throw into the breaches the enemy may make,''^nd the 
parapet kept well lined with men, who ought not to fire 
till the enemy are on the glacis. They ffiould be provided 
with grenades to throw in themidll of the enemy who have 
jumped into the ditch, nay even alhes or quicklime, whofe 
burning dull cannot fail to blind the enemy, ffiould be had 
if poffible. If the lirength of your detachment will admit 
of it, eight or ten foldiers ffiould be placed in the ditch (on 
the oppofite fide from the enemy), fo divided as to take the 
enemy ort the flanks, who have jumped into the ditch. This 
kind of fially, by running round upon the right and left at 
the fame time, mull alloniffi an enemy who could not dream 
of being attacked. 

If there are heights from whence the enemy can cruffi 
your people with ftones, they mull be occupied with eight 
or ten men covered with a breaft work, to prevent the ene¬ 
my from poifeffing them, or guard againll them, as has been 
formerly diredled. 

In the defence ofhoufes, mills, See. as well as regular 
foi tifications, the men ffiould be made acquainted with the 
different manoeuvres they may employ for their defence ; 
without which they do not forefee the intentions of their 
officer, and may counteract one another by their being in 
dilorder. 

The obllinate defence of a poll is the aClion where an 
officer detached fingly can acquire the greatell glory ; the 
refinance not proceeding from the number of foldiers def¬ 
ined to defend it, but from the talents of the officer who 
commands. It is in him that the lirength in the intrench- 
mentlies ; and if he joins to determined bravery the abili¬ 
ties neceffary on thefe occafions, and can perfuade his fol¬ 
diers that the lot the enemy prepares for them is a thou- 
fand times worfe than death, he may be faid in fome fort to 
have rendered his poll impregnable. 

In the defence of detached buildings, there are fo many 
different retreats, that it becomes an arduous talk to fuc- 
ceed in an attack, when brave people are to defend them 
They have the loop-holes on the ground-floor to defend, 
when beat from the entrenchments without, and may refill 
great numbers, by retiring gradually to the different floors 
of the houfe, w here they ffiould have large buckets of wa¬ 
ter provided to throw upon the enemy, which, though it 
may appear trifling, is one of the moll difagreeable that can 
be oppofed to the affailants; for at the lame time that it 
wets their powder, arms, and clothes, it hinders them from 
feeing what is doing above, prevents every fcheme for fet- 
tirg fire to the houfe, and may oblige them to defill from 
the attack. 


Having obferved that the defence of a poll does not de¬ 
pend upon the foldiers who are deftined for that fervice, 
but upon the officer who commands, the following example 
may ferve to confirm the obfervation, and will at the fame 
time ffiow the utility of having ftones collected to throw 
over upon the enemy, as formerly recommended. 

In the month of September 1761, captain-lieutenant A- 
lexander Campbell of the 88th regiment, with 100 men 
under his command, was pitched on to defend the remark¬ 
able poll near Caffel in Heffe, called the Hercules. Mon- 
fieur Roziere, the celebrated partifan and engineer of mar- 
ffial Broglio’s army, with 600 infantry and lour fquadrons 
of cavalry, arrived in the neighbourhood of the poll the 
morning of the 22d ; and having beat a parley, furrounded 
and carried off the two men who were fent out to receive 
the melfage. After having examined them feparately, he 
caufed a detachment, under cover of his mufquetry from a 
hill that was oppofite to the principal palfage, to advance 
and mount the llair, three men abreaft ; which they did fo 
flowly and without any interruption, that the whole llair 
of about 100 Heps was full of men, when Captain Camp¬ 
bell (who had made an excellent difpofition for the defence 
cf all the parts of his poll), having fome chofen men at 
each fide of him, waited to receive thofe who advanced firlt 
upon their bayonets, and firing at the fame time, gave the 
fignal for the reft to throw over large ftones which he had 
collected and difpofed for that purpofe; which made fuch 
havock, that Monlieur Roziere, llartled at the unexpected 
reception, and defpairing of fuccefs, wilhed to get his party 
off. Captain Campbell feeing the deftruCtion of the enemy 
without a man of his being hurt, and that he could renew 
the reception as often as they chofe to repeat the attempt, 
was elated with his fuccefs, and encouraging his men, when 
he happened to move from the wall that covered him, and 
received a mulket ffiot from the oppofite hill, which entered 
a little below the left temple and came out at the fame dis¬ 
tance below the right; upon which he fell, and the party 
beat the chamade and furrendered. After two hourspol- 
feffion the French retired, carrying off the prifoners, and 
leaving Captain Campbell, whom they thought dead, to be 
faved by our troops, who foon took polfeffion again, and 
fent him to be recovered, and to difplay new merits in his 
profeffion. 

If the enemy take cannon to force the poll, it does not 
appear how it can be refilled, unlefs the houfe is low, and 
they cannot range round the intrenchments, as every (hot 
can make a large opening in bad built houfes, and may 
cruffi the befiegeJ. The only means then to ihun being 
mafiacred is to capitulate, or to ruffi out brilkly upon the. 
enemy when they leaft expedl it. The firft is not refolved 
upon but when the honours of war can be obtained, which 
is to march out with drums beating to return to the army 
with a proper effort. But if this capitulation cannot be 
obtained, the befieged have nothing left confident with true 
bravery, but to ruffi out fword in hand, and cut their 
way through the enemy. The neceffity of conquering 
changes the brave man into the determined foldier, which 
gives him the means of retiring to the army or fome neigh¬ 
bouring poll. 

If a poll is to be abandoned when it can be no longer 
held* and you are going to make the lally, you ffiould con¬ 
tinue to fire with Spirit, taking away barricadoes from the 
door through which you are to pafs with as little noife as 
poffible. When they are alfembled, the whole party fhould 
go out clofe together, ruffiing with their bayonets to the 
place the officer thinks the leaft guarded. You ought never 
(fays Mr Folard) to wait for day to execute thefe fidlics 
which cannot fucceed but in a dark night, by which you 
5 C 2 eafily 
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Petite eafily conceal from the enemy the road you have taken ; for 
.^ Gu f re _ which reafon you fhould not fire, but open to yourfelves a 
paffage fword in hand, left the enemy come where they hear 
the noife. 

Officers fhould be attentive to diftinguifti between the 
true and falfe attacks, and not defpair when beat from their 
fir ft entrenchments. The defence of pofts is fo eafy, that 
it is furpriting they do not hold out longer than they com¬ 
monly do. There wants only refolution and vigilance, ta¬ 
king every advantage of the ground, and perfuading the 
foldiers that nothing but the moft manifeft bafenefs can let 
the enemy penetrate. The example of Cremona, furprifed 
by prince Eugene in 1702, will remain a proof to pofterity 
of what determined bravery can do ; and (how, that though 
an enemy is mafter of half the ramparts, and part of the 
town, he is not mafter of the whole. 

Prince Eugene having formed the defign of furprifirig 
this town, which was defended by a garrifon of French 
and Irifh, got fome thoufand Auftrian foldiers admitted at 
a fecret paffage by a prieft. Thefe troops feized the two 
gates, and a great part of the town ; the garrifon buried in 
fleep, were awaked by the affault, and obliged to fight in 
their fhirts ; but by the excellent manoeuvres of the officers, 
and refolute bravery of the men, they repulfed the Imperi- 
alifts from fquare to fquare, from ftreet to ftreet, and obli¬ 
ged Prince Eugene to abandon the part of the town and 
ramparts of which he had been in poffeffion. 

Pofts have often refifted the firft and greateft efforts of 
the affailants, and have yielded or been abandoned to fub- 
fequent attacks, though much lefs fpirited. How comes 
this ? It is owing to an officer’s not daring to abandon his 
poft at the firft attack : he repulfes the enemy, becaufe if 
forced they will be put to the fword with their whole party ; 
but when the enemy comes back, he thinks he has nothing 
to reproach himfelf with, having defended it for fome time, 
fo retires, or furrenders. Since he could repulfe the ene¬ 
my when in good order and quite frefh, how much more 
eafy and lefs to be dreaded when they return haraffed with 
fatigue ? 

Is not the great caufe of mifcondufl among military 
men the want of encouragement to excite emulation ? An 
officer who is not prote&ed, who is never fure of the leaft 
favour, negledls himfelf, and takes lefs trouble to acquire 
glory, rarely heard of, though merited by the braveft adtions, 
than to enjoy the tranquillity of an ordinary reputation. 

It is not expedted that an officer who is placed in a poft 
fhould feek to engage ; but that he ftiould fteadily refill 
when he is preffed, and die rather than abandon his in- 
trenchmenr. 

Hiftorians have been very filent about pofts being well 
defended ; though the leffons to be drawn from them may 
be more generally inftruftive, and as agreeable to read, as 
thofe left us of the bell fortified places of a ftate. We are 
aftonifhed at the account of 100,000 men perifbing before 
Oftend in 1604, and their general, the archduke Albert, 
with the ruins of his army, not making himfelf mafter of 
it, till after three years fiege ; nor is our woDder lefs, to 
fee Charles the XII. of Sweden, in the year 1713, with 
feven or eight officers and fome domeftics, defend himfelf 
in a houfe of wood near Bender againft 20,000 Turks and 
Tartars. 

Several hiftorians mention the defence of this houfe be- 
caufe it was done by a crowned head ; but brave aftions, 
whoever are the authors, fhould never be buried in oblivion, 
as they excite emulation, and are full of inftrudtion. 

Sect- VI. Of the Attack of Pofts . 

Although the taking of a poft is alway difficult when 


R. Part III. 

you have to do with people who know how to defend it, Petite 
neverthelefs you may fucceed in attacking them by furprife Guerre, 
and ftratagem. We ought never to form a fcheme for an 
attack upon fimple fpeculation, becaufe from reafoning we 
often think that things are feafible, which we find impnf- 
fible in the execution. When you intend to undertake 
an aftion of this kind, you ought to form a juft idea of 
it, by examining all the branches feparately, and the dif¬ 
ferent means you can ufe, fo that, by comparing them 
together, you may fee if they concur, and anfwer to the 
general purpofe; and laftly, you are to take fuch meafures 
as may in a manner render you certain of fuccefs before 
you begin. 

As it is not the praftice of the army to choofe a parti¬ 
cular officer for the attack of an intrenched poft if he does 
not offer himfelf, fo an officer fhould not embark in fuch an 
enterprife, without having examined the means of fucceed- 
ing, and being capable of fhowing the general a plan of 
what he has projetfted, to fee if he will confent to the exe¬ 
cution of it. If the general approves the plan, he muft beg 
leave to go to reconnoitre the poft with a man or two, that 
he may take his meafures more juftly. 

When he has been to reconnoitre, as is diredled in a 
former feftion, and has got every neceffary information, 
he fhould go to give the general an account of his difeo- 
veries, and receive his laft orders for the attack, for the 
foldiers of his party, and for thofe who are to march to 
fuftain him. 

The choice of men that are to go upon the attack of a 
poft, is fo much the more effential, as the fuccefs of the en¬ 
terprife depends on it. None but volunteers of determined 
bravery ought to be taken, men, who are not ftupid, and 
have no colds upon them ; becaufe he who does not attend 
to the orders of his officers, runs on with blind zeal ; and 
he who coughs or fpits, may difeover the party to the ene¬ 
my’s fentries, and caufe the beft concerted fcheme to fail. 

As to thofe who are to fupport them, they may be taken 
according to their rank in the guard or detachment, as the 
general judges proper. 

The difpofition for an attack muft depend on the difeo- 
veries that are made, fo as not to be obliged to return in 
the midfl of the execution. The men being chofen, they 
muft be infpeded, to fee that nothing is wanted which can 
contribute to their fuccefs; becaufe, if the poft is fortified 
with an entrenchment of earth or fafeines, the two firft 
ranks fhould be provided with fpades and pickaxes befide 
their arms ; iffraifed or pallifadoed, they muft likewifehave 
hatchets; and if covered with mafonry, they muft have 
ladders. 

The men fhould be in their waiftcoats, to be lefs con- 
ftrained. If they propofe to make one or two true, and 
as many falfe attacks, fo many platoons muft be formed of 
the choien party, as they are to make true ones, and the 
fuftaining party to make the falfe attacks, fo as to divide 
the enemy and fhare their fire. A man muft be placed at 
the head of each platoon, who is capable of commanding 
them, and, if poffible, the fame who had been employed, 
before to make difeoveries, as he may more eafily guide the 
divifion. The orders which fhould he given to thofe leaders, 
are to march together to the place where they are to fepa- 
rate, and then each to go to the fpot which is appointed 
for hirn^in the neighbourhood of the poft, and wait there, 
with their bellies on the ground, for the fignal to jump into 
the ditch and fcale the poft. 

If you are to be conduced by fpies or guides, they 
fhould be examined about every thing that can be of ufe, 
before they are employed, efpecially about the road by 
which they propofe to conduct you. The reafpn of this 

is, 
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Petite is, becaufe we often fee fimple people, animated with the 

Guerre, hope of gain, imagine they can eafily lead a party, when 
they have only a great deal oi good-will; but if you find 
in thofe who offer all the neceifary qualities, you mutt im¬ 
mediately fecure them to you as much as poffible, by mak- 
king them dread the deftruction of their houfes, and pil¬ 
laging their goods, if they lead the party into a fnare ; you 
may likewife afk their wives and children as pledges of their 
fidelity, and, the moment of fetting out, place them be¬ 
tween the corporals of the firtt rank, tied with a fmall chain ; 
which precaution is the more effential, as traitors have often 
been known, on pretence of conducing a party to feize a 
poft, to have led them where they have had their throats 
cut in the middle of the night, and have difappeared at the 
very moment of its execution. If you make your guides 
hope for a recompenfe proportioned to their feivices on one 
fide, on the other you mull make them fear the ciuellell 
punifhment if they betray you. 

The night being the moft proper time to march to the at¬ 
tack of a poft, you fhould fet out foon enough to be ready 
to make the attack an hour or two before day. Care mull 
be taken that it is not moon light when you propofe making 
the attack ; the foldiers ought to march two and two, with 
the lead noife poffible, efpecially when pafling between the 
enemy's fentries : you mull likewife recommend to them, 
neither to fpeak, fpit, nor fmoke. The detachments mud 
get as oppoftte as poffible to the falient angles of the in- 
trenchment, as it is probable that they will be the leaft de¬ 
fended by the enemy’s mufketry. If a patrole of the ene¬ 
my comes while you are on your march, or ambufhed in 
the environs, you need not be alarmed, nor make the lead 
motion which may make the enterprife fail, but remain 
concealed in the profoundeft dlence, that the patroles may 
pafs without perceiving any thing, and afterwards purfue 
your defign. 

If the poft which you want to carry is a redoubt with a 
dry ditch and parapet of earth, your two firll ranks mull 
have fpades and pick-axes, with their arms flung, and, on 
the fignal being given, jump into the ditch together ; be- 
caule it ought to be a general maxim in attacking a poft, 
to (trike all at once. When the firft rank have jumped 
down, the fecond mull flop a moment, that they may not 
fall upon the flioulders or bayonets of the firft. The two 
firft ranks having got into the ditch, they fhould immedi¬ 
ately run to fap the angles of the fcarp and the parapet of 
the redoubt, to facilitate the mounting of the reft of the 
party ; the leaders of each divifion fhould oblerve at the 
lame time, that the foldiers who remain armed with their 
firelocks, and who have likewife leaped into the ditch, do 
not interrupt thofe who are demolithing the fcarp of the re¬ 
doubt, but protedl them by prefenting their bayonets to the 
right and left, and be ready to repulfe any of the enemy 
that happen to be placed in the ditch. 

If the parapet is fraifed, they fhould break as many 
of the fraifes with hatchets as is neceifary to let the men 
pafs. When the breach is made, the workers fhould drop 
their working tools ; and taking their arms from the flings, 
mount up with fixed bayonets, and rufh upon the enemy 
huzzaing. 

When you march to attack a redoubt or fuch poft, where 
the enemy have a connexion with more conliderable pods, 
the commanding officer fhould charge on that fide, fo as to 
cut off the communication. People who fee themfelves 
brifkly attacked without hope of fuccour or retreat, will ve¬ 
ry foon beg for quarter. 

When the fcarps and parapets are of (lone, they can only 
be carried by fealing ; but you may fucceed by being brifk 
in furrounding and luftaining the attack. An officer who 
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is to attack a poft of this kind, fhould take care that his’ Petite 
ladders are rather too long than too Ihort, and to give them Guerre, 
in charge only to the ftouteft of the detachment. The fol¬ 
diers fhould carry thefe ladders with the left arm paffed 
through the fecond ftep, taking care to hold them upright 
at their Tides, and very fhort below, that they may not dif- 
locate their fhoulders in leaping into the ditch. 

The firft ranks of each divifion provided with ladder;, 
fhould fet out with the reft of the fignal, marching refo- 
lutely with their firelocks flung at their backs to jump into 
the dilch. When they are arrived, they fhould apply their 
ladders againft the parapet, obferving to place them to¬ 
wards the falient angles rather than the middle of the cur¬ 
tain, becaufe the enemy have lefs force there. They mud 
take care to place their ladders within a foot of each other, 
and not to give them too much nor too little flope, that 
they may not be overturned or broken by the weight of fol¬ 
diers mounting upon them. 

The ladders being applied, they who have carried them, 
and they who come after, fhould mount up and rufh upon 
the enemy fword in hand. If he who goes firft happens to 
be overturned, the next fhould take care not to be drawn 
down by bis comrade ; but on the contrary, help him to 
pafs between two ladders, and immediately mount himfelf, 
fo as not to give the enemy time to load his piece. 

As the foldiers who mount the firft may be eafily tum¬ 
bled over, and their fall may caufe the attack to fail, it 
would perhaps be right to protedl their breads with the fore¬ 
parts of light cuiraffes ; becaufe if they can penetrate, the 
reft may eafily follow. 

The fuccefs of an attack by fealing is infallible, if they 
mount the four Tides at once, and take care to fhower a 
number of grenades among the enemy, efpecially when fup- 
ported by fome grenadiers and picquets, who ihare the at¬ 
tention and fire of the enemy. 

During the fiege of Caffel, under the Count de la Lippe, 
in the campaign of 1762, a young engineer undertook to 
carry one of the outworks with a much fmaller detachment 
than one which had been repulfed ; and fucceeded with 
eafe, from the ufe of grenades; which is a proof that gre¬ 
nades ought not to be negle&ed, either in the attack or de¬ 
fence of polls. 

If the ditch of a poft is filled with water, and but mid¬ 
dle-deep, that fhould not hinder you from jumping into the 
ditch to attack, in the manner that has been mentioned; 
but if there is a greater quantity, and you cannot pafs, the 
foldiers of each platoon fhould carry fafeines, or faggots of 
fmall branches well bound, and made as large as poffible, to 
fill up the ditch, and make a kind of ford, fo as to get at' 
the parapet, either to demolifh or fcale it. 

Many ways of filling up the ditch, recommended by dif¬ 
ferent authors, might be mentioned ; but the fafeines are 
preferable to them all, as the foldiers can eafily carry them 
before them, and march quicker, and make ufe of them as 
a defence againft mufketry, and reaching them from hand 
to hand, foon make a ford. 

If the approaches of the poft are defended by chevaux 
de frife, the firft and fecond rank of each platoon muft 
break them down with hatchets; or with iron graplings 
tied to ropes, they may pull them to them, and feparate 
them. If it is a bread-work of felled trees, you muft have 
fafeines thrown againft the points, or upon the branches, 
upon which the foldiers can eafily pafs. If there are two 
or three rows, you may burn them with dry fafeines lighted 
at one end and thrown in the middle row. In cafe of try¬ 
ing this laft fcheme, the foldiers muft retire to a little dis¬ 
tance after throwing the fafeines, that the enemy may not 
fee to fire at them by the light of the fire, but place them, 
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Petite felves fo that they c.in fire upon any who may attempt to 
extinguilh it. If there are chauffe-trap-S they mud be fwept 
away, by dragging a tree or two over the ground where 
they are fcattered. 

In the attack of detached building?, you mud feize the 
approaches, and drive to fcale them ; to get on the top, 
and crufh the people who are below, with the tiles or dates ; 
but if the enemy has uncovered the houfe, you mud throw 
as many grenades as you can in at the windows and doors ; 
or dry fafeines, with lighted faggots dipped in rofin ; or 
fire-balls, to endeavour to fet fire to them, and fmoke them 
out. If the weather is windy, you fhould profit by it to 
fet fire to the houfe, and try to (hut up the loop-holes 
which the enemy have pierced near the ground, with bags 
of earth fo as to fap the corners. If you have fome can¬ 
non, you may ftiorten the ceremony, by planting them 
againd the angles of the pod. If you have none, you may 
fuccefsfully fufpend a large beam by a rope, to three bars 
placed in a triangle in imitation of the Roman battering 
ram : this beam pulhed violently againd the walls, will foon 
make a breach; but you mud obferve, in fufpending it, to 
do it in a dark night, fo that the enemy cannot prevent 
it by firing at the foldiers who are employed in the work. 
If it is glorious to get out with honour on fuch an attack, 
it is no lefs fo to make it fo as to cod but few people. 
The blood of the foldiers is precious, and cannot be too 
much prized, and an able chief will negledt no means that 
can contribute to their prefervation. The comparing of two 
examples will fhow the importance of what is advanced. 

During the two fieges of Barcelona, by Monfieur de 
Vendome in 1697, and Monfieur de Berwick in 1713, 
the fird of thefe generals caufed the convent of Capuchins, 
fituated out of the place, to be attacked fword in hand by 
feveral detachments of infantry, and carried it in three 
hours, with the lofs ofoi 700 men. Marlhal Berwick caufp 
ed the fame convent to be attacked in the year 1713. 
They were equally intrenched, and reckoning to make him 
pay as dear as Monfieur de Vendome bad done; but this 
general having opened a fort of trench before the convent, 
they not expe&ing to be attacked in form, furrendered at 
diferetion, after having held it 24 hours. The reader is 
left to judge which example to follow. 

You fhould prepare for the attack of a village, or fuch 
like pod of large extent, as has been diredted in the fedtion 
for detached pods : but as thefe forts of attacks are always 
more difficult than others, on account of the multiplicity of 
fchemes they have to encounter at every dep, an officer 
fhould not march there till he is acquainted with the drength 
of the intrenchments; the fituation of the fmaller pods ; 
the obdacles to be met with in every dreet or fquare ; and 
even what terms the inhabitants are on with the foldiers of 
the garrifon. 

While the aflailants have penetrated into the village, the 
commanders of each divifion ought to take care to leave 
fmall detachments at 3II the churches and fquares they find ; 
to dand firm and fudain the main body in cafe they are re- 
pulfed. You mud watch very carefully that the foldiers do 
not withdraw to pillage the houfes of the inhabitants, as 
whole detachments have been driven from towns and vil¬ 
lages where they had penetrated, from having neglefted 
this precaution. 

Three days after the furprife of Cremona, in 1702, fome 
Germans were found in the cellars, where they had got 
drunk, and were adonifhed when they were told that they 
mud quit thefe agreeable retreats. An officer who would 
fliun a diforder fo fatal, fhould forbid his foldiers to dir 
from their party on pain of death j and by placing a fer- 


je.mt in the rear of each divifion, take care that no one falls Petite 
behind. Guerre. 

If you find cavalry drawn up in the fquares or open places, 
the aifailants fhould remain firm at the entrance of the dreets 
that meet there, while fome go up to the houfes that are 
at the cornets, and fire upon them from the windows; if 
this caufes any diforder among them, they fhould be charg¬ 
ed with fixed bayonets to make them furrender. If the 
interior part of the village is defended with cannon, you 
fhould march quickly to the place where they are, and take 
them, or nail them up, or turn them againd the enemy or 
principal pod cf the village. 

Polybius, in his feventh book, gives an account of an 
attack full of inftrudtion for military men. The blockade 
of Sardis by Antiochus the Great, had laded two years, 
when Lagoras of Crete, a man of extenfive knowledge in 
war, put an end to it in the following manner. He con- 
fidered that the dronged places are often taken with the 
greeted eafe, from the negligence of the befieged, who, 
trading to the natural or artificial fortifications of their 
town, are at no pains to guard it. He knew likewife that 
towns are often taken at the drenged places, from their be¬ 
ing perfuaded that the enemy will not attempt to attack 
them there. Upon thefe confederations, though he knew 
that Sardis was looked upon as a place that could not be taka 
en by affault, and that hunger only could make them open 
their gates, yet he hoped to fucceed. The greatnefs cf the 
difficulties only mcreafed his zeal to contrive a means of 
carrying the town. 

Having perceived that a part of the wall which joined 
the citadel to the town was not guarded, he formed the de- 
fign of furprifing it at that place: he obferved that this 
wall was built on the top of a rock which was extremely 
high and deep, at the foot of which, as into an abyfs, the 
people of the town, threw down the carcaffes of their dead 
horfes, and other beads of burden ; at which place great 
numbers of vultures and other carnivorous birds aflembled 
daily to feed ; and after having filled tbemfelve?, they ne¬ 
ver failed to red upon the top of the rock or wall, which 
made our Cretan imagine that this place was neglefted, and 
without any guard upon it. 

On this thought, he went to the place at night, and ex¬ 
amined with care how he could approach it, and where he 
ought to place his ladders. Having found a proper place 
for his purpofe, he acquainted the king with his difeovery 
and defign; and the king, delighted with the project, advif- 
ed Lagoras to purfue it, and granted him two other officers 
whom he afked for, and who appeared to him to have all 
the neceffary qualities for affiding him in his fcheme. 

The three having confulted together, they only waited 
one night, at the end of which there was no moon; which 
being come, they chofe 15 of the douted and braved men 
of the army to carry the ladders, to fcale the walls, and 
ran the fame rifk that they did. They likewife took 3a 
others to place in ambulh in the ditch, and to affid thofe 
who fealed the wall to break down a gate into which they 
were to enter. The king was to make 2000 men follow 
them, and favour the enterprife by marching the red of the 
army to the oppofite fide of the town. Every thing being 
prepared for the execution, Lagoras and his people ap¬ 
proached foftly with their ladders ; and having fealed the 
rock, they came to the gate which was near them, and hav¬ 
ing broke it, let in the 2000 men, who cut the throats of 
all they met, and fet fire to the houfes, fo that the tow n 
was pillaged and ruined in an indant. 

Young officers who read this account, ought to reflect cn 
this attack. The attention of Lagoras, who went himfelf 

to 
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l’etite to eximine the places proper for fixing the ladders ; his 
W'-v-w difcernment in the choice of the officers and foldiers who 
were to fupport him ; and the harmony of the whole means 
that were employed on the occafion, afford very excellent 
leffons for any officer who may attempt fuch an attack. 

Sect. VII. Of Surprifes and Stratagems for fcizing 

POj-s . 

All the environs that have any relation to the place the 
enemy occupies mud be known; on what fide lie the 
avenues, moraffes, rivers, bridges, heights, woods, and all 
covered places that are in the neighbourhood, without which 
it is fcarce poffible to regulate approaches prudently. It 
is equally neceffary to know nearly the number and kind of 
troops with which he poffeffes the pod, that you may not 
attack him with infufficient force. It is likewife neceffary 
to know if the enemy is careful or remifs in carrying on his 
duty. The knowledge of thefe circumftances contributes 
infinitely to form a projedl of furprife well, and to conduct 
the whole expertly. 

As to the manner of furprifing a port, it is impoffib leto 
eftablifh certain rules on the lubjeifl; becaufe, amo ng a 
thoufand means which chance offers, there are rarely two 
alike. It mull, however, be obferved, that there are ftra- 
tagems with which it is impoffible to fucceed without a pro¬ 
per force to fuftain them. A town or village, for example, 
where we are introduced by a fecret correfpondence, can¬ 
not be carried unlefs we be well feconded. The only means 
of managing the furprife of polls well, is to divide your 
force inltandy, to feize the caftle, church, church-yard, or 
publia fquares. It has been faid, that troops fo divided can 
adt but weakly, and run a rifk of being defeated feparately. 
But by making as many detachments as the enemy has 
polls, in the dii'may caufed by furprife, it is eafy to carry 
thefe pods before they who defend them have time to dif- 
pute them or even look round them. The enemy being 
likewife obliged to divide, and not knowing what fide to 
prefer, there is alrnolt a moral certainty, that, ftupified with 
the noife which they hear all round, they are ready to let 
their arms drop out of their hands : beiide, the horrors of 
a dark night, and the dread that cannot fail to feize a party 
who are furprifed, reprefent objedis much greater than what 
they are, fo that they imagine they have to do with a whole 
army. 

The bad fuccefs of the affair at Cremona mentioned in 
Seft V. makes nothing againll this opinion. If inltead of 
flopping to make prifoners, a detachment had gone diredtly 
to the citadel, which fliould be the way in all fuch adlions, 
it would have been impoffible for thefe brave officers who 
drove out the Imperialiils to have made fo glorious a de¬ 
fence. 

M. de Schower did otherwife when he furprifed Benevar 
in Spain in 1708, and did not fail. He learnt that the 
Spaniards negledted the guard of au old caftle which was at 
the entrance of the place ; and marching in the night he 
took it, and detached feveral parties to attack the town. 
Surpriled with fuch a vifit, they fought for fafety in flight, 
and 1 an to take fhelter in the citadel, but were fcarcely en¬ 
tered when they were made prifoners. The enemy did not 
thffik of the attack being begun where they were llrongeft ; 
hut it is the bell way, as it is to be prefumed they have 
divided their forces to be able to defend every where. 

M. lCenard, in his hillory of Niilnes, gives an account of 
the furprife of that town, which merits our attention. Ni¬ 
cholas Calviere, called Captain St Cofme, having refolved 
to make himfelf mailer ol this place, engaged a miller whofe 
mill was lituated within the walls, at the fide of the gate, 
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to file the bars of a grate which fliut up the entry of an Fed 16 
aquedudt through which the water palled into the town, _^ e rri ~'' . 
and to receive 100 men armed into his mill, while a con- 
ftderable body of cavalry and infantry fliould arrive from dif¬ 
ferent places to fullain the enterprife. 

The day for the execution of his projedf being fixed for 
the 16th of November 1569, and proper orders given for 
the rendezvous of the troops, St Cofme came out of the mill 
with his party at three o’clock in the morning, and advan- 
cing to the guard at the gate, put them to the fword, and 
opening the gate let in 200 horfemen, with each a foot 
foldier behind him. Thefe troops having entered the town, 
formed feveral detachments immediately : one of which went 
to block up the citadel; while the reft, fcattering over the 
fquares of the place, and founding their trumpets, inftantly 
made themfelves mailers of the town. 

There are a number of circumftances mentioned in this 
furprife, which convey a great deal of ufeful inllruflion. 

Captain St Cofme knew how to profit by the negligence of 
the governor, who omitted to guard the entrance of the 
aquedudt : to make a proper choice of cavalry for advancing 
fo readily with the infantry from different quarters ; tire 
juftnefs of the orders given the troops, which brought them 
15 leagues from Nifmes at the hour and place appointed for 
the rendezvous; the precaution with which he invefted the 
citadel, to prevent his having to do with the garrifon in 
the ftreets; his attention in dividing his troops into the 
different quarters of the town, and making them found their 
trumpets, that the inhabitants might imagine they were very 
numerous. 

But the adtive corps of the partifan, without trufting to 
the ftratagems that others have fucceeded by, mull find 
other refources than thofe againll which people are fo pre¬ 
pared now-a-days; and as die furprifing of the enemy is 
the great bufinefs of the partifan in carrying on the Petite 
Guerre, he mull fee what can be effedted by his hardinefs 
and activity. 

The expedient which appears to be the mod proper for 
an officer who has 400 infantry under his command, and is 
certain that the garrifon is only 200 (for furprifes fliould be 
always attempted with a double force), is to choofe very 
bad weather; the ftrong winds, for example, and fogs iu 
winter; or the dorms and tern pells in fummer, when, after ex- 
ceffive heats, violent winds rife fuddenly, and agitate the air. 

When you have meditated fuch a fcheme, then is the time 
to put a part of your infantry in covered waggons, which 
fliould be kept ready for the purpofe. The whole party 
ought to be provided with dog-flrimeovers for their gun- 
locks and cartouch-boxes, to take off readily when there is 
occafion ; and the reft of the infantry to be mounted behind 
part of the cavalry. Both parties to affemble at fome place 
a league diftant from that which you would furprife, and 
there to ftop ; when, if you fee the bad weather diffipating, 
you mull retire till another occafion. If you renew it ten 
times, you need not defpair ; a ftrong place deferves this 
trouble, and fuccefs will overpay every fatigue. 

But on the contrary, if the ftorm forms, and the wind 
increafes, direft your approaches in fuch a manner, that you 
may always have the wind on your back; becaufe if you 
have it in your face, the enemy’s fentries can look forward 
and difeover you ; and likewife if it is in your face, your 
horfes cannot be made to advance without a great deal of 
tioubie. Thefe precautions being taken, you advance more 
quickly as the ftorm increafes, the horfes and waggons go¬ 
ing with great fpeed before the wind. You need be in no 
uneafinefs about the enemy’s fentries feeing you, or hearing 
the noi'e of your march ; becaufe the feverity of the weather 
obliges them to enter their boxes, and turn their backs to 
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the wind, to fave their eyes from the dull and fharpnefs of 
the air. 

At 300 paces from the place, the foot and part sff the 
cavalry fhould difmount and fix their bayonets, the^ll of 
ti:e cavalry to remain .with the waggons near 1'ome trolls or 
houfes, the waggons turned for a retreat. Divide your 
infantry into live detachments, and inftantly run at a 
great rate, keeping your men as clofe as poffible, and 
palling the barrier and gates, feize all the centries and 
the guard without firing or making the leaft noife, 
which may be executed with an extreme quicknefs, to be 
acquired by praftice. While the firft detachment feizes the 
gate and all the fentries of its environs, the reft mull run 
rapidly into the town. One muft go quickly to feize the 
main guard : another to feize the governor or commanding 
officer ; the fourth, which ffiould be the ftrongeft, ffiould fly to 
the caferns or mens barracks, to feize their arms; the fifth to 
remain in the ftreet near the gate for a corps de referve. 

Every detachment muft be conducted by prifoners made 
at entering ; and orders fent with all fpeed, to caufe half 
the cavalry to advance and patrole the ftreets, as the infan¬ 
try get forward, 

As this kind of furprife can fucceed only under favour 
of a ftorm, which rarely continues any time, it is evident 
that the march and execution muft be conducted with in- 
expreffible fwiftnefs, and the orders be perfedtly underftood. 
It is true, that rain is inconvenient for the infantry, whofe 
feet flip on clay-ground ; but they muft do their beft, and 
frequently it is found that the roads which are mod ufed are 
not therefore the moft flippery. 

If it happens that you are perceived in taking poffeffion 
of the gate, and they take the alarm, you muft quickly' 
divide your party into two wings, mounting them on the 
rampart, the one to the right, the other to the left; and 
feizing the loaded cannon, turn them upon the town; and 
at the fame time fumrnon the garrifon to furrender. If 
you happen to fail, and are obliged to retire, you do not rifk 
much, as they will not care to moleft your retreat. 

There may be a reluctance in attempting fuch a furprife ; 
it may appear to be hazardous and rafii, and a condudt too 
nice not to defpair of fuccefs: but Mr Jeney fays that ex¬ 
perience convinces him of the validity of the means propo¬ 
sed, and relates what happened to him upon two occafions, 
to prove that the cold eaft winds or ftorms are the moft pro¬ 
per times for attempting furpril'es. 

Being at the head of 30 huflars, fays he, and willing to 
ffiun a ftorm which was gathering behind us, I pulhed to 
get to a place which was well fortified and occupied by a 
numerous garrifon: the wind was ftrong, and I palled the 
barriere and all the gates with my horfes, which made a 
great noife, without any fentry either feeing or hearing ; 
and though I called to the firft guard to declare myfelf, no 
one perceived me, I eroded the whole town without feeing 
a foul in the ftreet; and hurrying to an inn in the other 
fuburbs, I went out at the gallop, and faw only the fentry 
at the laft barriere, to whom I anfwered without our com¬ 
prehending one another ; neverthelefs the rain had not be¬ 
gun to fall, but the wind was violent, I experienced the 
fame during the winter, when the eaft wind was very proper 
to facilitate the furprife of a fortified town or poft. On 
Chriftmas night 1757, I paffed through the country of Ha¬ 
nover with 80 horfe between two guards of the enemy with¬ 
out being perceived. I marched over the middle of a plain 
when the night was clear, with a violent eaft wind, which 
prevented any fentry from turning his head to look at me, 
and I went quietly to carry off horfes in the rear of their 
army. The following night at my return, I paffed two 
different polls of our army ; the one guarded by a party 


of huflars, the other by a regiment of dragoons, without be-' IVritc 
ing feen but by one fentry in the middle of the dragoon poft, Gucrr ^ 
who durft not challenge, becaufe it was no longer time, ha¬ 
ving paffed th^firff'guards. 

You may likevviie take the advantage of bad weather to 
fcale all forts of polls furrounded with walls, as towns, ab¬ 
beys, caftles, &c. to do which, you muft approach in the 
dark, and feize the moment of a great fquall, or when a 
cold eaft wind obliges the garrifon to take ffielter from the 
rigour of the feafon : then there is ho one upon the ramparts, 
and the fentries turn their back to the wind, or remain in 
their boxes, while your people are warm with marching, and 
animated with the hopes of fuccefs. You need not be ap- 
prehenfive of the enemy feeing you if you advance oh the 
lide next the wind to place your ladders, becaufe the fen¬ 
tries will cover their faces, and bend down their heads to 
fave them from cold. 

The time of a thick fog is not lefs favourable for approach¬ 
ing and forcing an intrenched poft. When the fog is low, 
the infantry fhould creep on all fours, the better to conceal 
them from the enemy’s fentries. Thefe forts of furprifes are 
the leaft dangerous, you run fcarcely any rilk ; but if you 
caufe fome falfe attacks, the garrifon will not fail to run to 
arms, and fometimes make you pay dear for failing. 

When you would furprife the enemy in a village, farm, 
monaftery, or fome place detached from the army, you ffiould 
divide your party intwobodies, each compofed of cavalry and 
infantry; the one to take the enemy in the rear, the other 
in front, taking care to caufe fome waggons to follow, 
which may carry off the wounded in cafe of need. You muft 
calculate exadtly the time it will take the firft detachment to 
go round the enemy. The two commanders Ihould agree 
on a word for rallying, and the time of making the attack, 
which Ihould be in the night, efpecially if the poft is fo 
diftant from the army that they can receive no affiftance ; 
for in that cafe the time is favourable till day-break. They 
muft regulate their departure according to the diftance 
they have to go ; and the detachment which goes round 
the enemy, ought to take no more infantry than can be car¬ 
ried behind the horfemen. This detachment having got 
round, fhould form about a quarter of a league from the 
poft, and 100 paces out of the road. 

When the other detachment has arrived within a quarter 
of a league of the poft, your cavalry Ihould form out of the 
road with the waggons and drums near them, who are not 
to advance till ten minutes after the departure of the in¬ 
fantry, who muft advance towards the fires of the enemy. 
Hooping as much as poffible. They muft take care to con¬ 
ceal themfelves from patroles, as has been diredled; and 
when they fee them paffed or entered the poll, the infantry 
muft hurry on to gain the village, and clear the entry by 
which the cavalry muftpafs, in cafe it has been barricadoed 
with waggons. You muft run rapidly to the place where 
you fee the fires lighted, and make as many detachments as 
you fee fires, in order to furprife the whole at once. 

The cavalry who followed flowly, muft inftantly join to 
the noife of your arms and cries their trumpets and drums, 
advancing with all fpeed, and leaving only a non-commif- 
fioned officer with fome horfemen near the waggons. The 
detachment, which is advanced on the other fide of the vil¬ 
lage to turn the enemy, on hearing the alarm, muft imme¬ 
diately advance, founding trumpets, beating drums, and at- ■ 
tacking all who would lave themfelves on that fide. You 
may rely on it as certain, that the enemy, feeing all his 
guards furrounded by your infantry fcattered in the village,. 
and hearing the march of different bodies of foot and horfe 
who arrive on all fides, will not delay to furrender, orfeek. 
to fave himfelf by a diforderly flight: it will be eafy then 
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Petite for your cavalry to fall upon the flying, and flop them. 
^Guerrg^ r fhe p ar ty ftiould be forbid to purfue the enemy more than 
a quarter of a league in the night; but no purfuit at all 
fliould be attempted, if it is in an inclofed country. The 
poll being taken, the booty and prifoners fliould be fent off 
immediately under the care of the infantry, putting the 
wounded in waggons, or on the horfes that are taken, the 
cavalry making both the front and rear-guard and taking 
care to have the la ft the ftrongeft. 

There is no time more precious for a partifan, or that 
merits fo much attention, as that of a battle, when every 
one is attentive to the great firing which they hear on ail 
Tides; to the manoeuvres of the armies that are engaging ; 
to the decifion of an affair of the greateft importance, upon 
which the fate of each depends. It is then that he can 
employ his fkill to the greateft advantage; ftrike the feve- 
reft blow that is poflible ; caufe the ruin of the enemy ; pil¬ 
lage the quarters of their generals; carry off their equipages; 
defeat their guards; fet fire to their camp, and fpread an 
alarm over all, which may contribute to the defeat of an 
army. 

But meafures muft be taken to execute fo great, fo bril¬ 
liant a projeff with fuccefs ; and it fliould not be engaged 
in, till after having prudently regulated the defign on three 
principal circumftances, viz. the fuuation of the enemy’s 
camp ; the means of approaching it; and the hour of en¬ 
gaging. When the enemy’s, camp is in the middle of a 
great plain, or on a height with an extenfive view on all 
fides, it is certain that one cannot approach without being 
feen at a diftance: and in that cafe, prudence will put a 
flop to zeal, and prevent ralhnefs from attempting impof- 
fibilities; but when their po(ition extends over a country 
covered with mountains, woods, or villages, the occafion is 
more favourable, and may almoft enfure fuccefs. 

It is then very advantageous for a partifan to be perfect¬ 
ly acquainted with the fituation of places that are in front 
of his army; efpecially when he forefees that the enemy 
will fooner or later come to encamp there. What afliftance 
would it not give for the direction of his projeff, if he 
knew how to take a plan of that part of the country which 
he propofes to invade beforehand i Then, without the 
weak and dangerous afliftance of fpies and deferters, he can 
by his own proper knowledge think of every means for 
executing a defign, which ought to be regulated and con¬ 
ducted with impenetrable fecrecy. 

When he perceives by the motions of the armies that they 
are on the eve of an aftion, he muft not delay to acquaint 
the general with his project. If he confents, he will re¬ 
gulate the reft, and the time of departure, according to the 
advices which he receives. 

As thefe forts of expeditions cannot be made but by long 
circuits, they muft take the time neceffary for the march. 
In the campaign of 1757, the duke of Richelieu caufed his 
army to advance near Zell to attack our army; and fent a 
partifan with too horfe to the rear of the camp the day be¬ 
fore, who, having made a march of 22 leagues, arrived with¬ 
out any accident: but the prudence of the prince of Brunf- 
wick defeated his defign, and left him to admire his retreat; 
neverthelefs, they picked up fome ftragglers, horfes, and 
waggons. 

Among the meafures that ought to be taken to fecure 
the blow, and ftrike it more effectually, it fliould not be 
forgot to diftribute cockades like the enemy’s to all the caval¬ 
ry ; and to give a (lick of fix feet long to 20 of each de¬ 
tachment, with a bit of torch fixed on the end, and covered 
with a little dry draw or hemp, to kindle inftantly. 

Plate The whole party to fet out from the camp A (fig. 1.), 
DXXVI. marching under the conduct of a good guide by covered 
Vol. XVIII. Part II. 


ways, at a diftance from the enemy. Being come to the Pet!f , 
place C, which ought to be in the environs, and as high as Guerre, 
the field of battle, the infantry fhould be concealed out of w—v-w 
the road far from the fight of paflengers. This muft be 
the centre of correfpondence with the army; the rendezvous 
of the booty; and fupport the retreat of all the cavalry, 
of which there fliould be as many detachments formed as 
you purpofe to make attacks. We fliall fuppofe fix of a 
hundred men each, and they muft go fecretly by particular 
routes to their refpedtive polls E, D, F, G, H, I. Neither 
trouble nor expence fhould be fpared to procure good guides. 

Each detachment fhould lie in ambufh half a league, if ne¬ 
ceffary, from the objedt of the attack, BKKKK. 

The noife of the mulketry of the armies to be the fignal 
for their irruption; and then bravery, intrepidity, and 
courage, will give wings to your people. The fecond de¬ 
tachment D will glance imperceptibly between the villages, 
and fall like thunder upon the camp B ; and while 80 at¬ 
tack all whom they meet, the other 20 fhould light their 
torches at the fires that are to be found everywhere, and 
fpread the flames rapidly to the ftraw of the tents. As 
they cannot fail to have the picquet of the camp foon at their 
heels, they muft ftrike their blow with all poflible quicknefs 
without flopping to plunder; being content with the glory 
of having excited a general alarm, capable of confounding 
the whole army, and contributing to the gaining of a battle. 

At the fame time that the detachment D attacks the 
camp B, the others E, F, G, H, muft with equal violence 
attack the villages K, K, K, K, which they have in front, 
doing the fame the firft did in camp, except that they may 
plunder every thing which they can eafily carry off of the 
generals equipages, with which thefe villages are common¬ 
ly filled ; feizing the beft horfes, hamftringing others with 
the ftroke of a fword, and fetting fire to all the places which 
contain the enemy’s baggage. Each detachment fliould 
caufe fome horfemen to advance beyond the village, to ob« 
ferve the motion of the troops that will not fail to run to 
their affiflance. As foon as they perceive them, they muft 
make their retreat as fafl as poflible by the routes which the 
commanding officer has premeditated, and which are pro- 
pofed to be reprefented by the courfer hatched lines. The 
fixth detachment I, in ambufh on the fide of the road lead¬ 
ing from the camp, fhould remain there, to feize all the 
enemy who think of faving themfelves by flight. 

There is no danger to be apprehended in thefe expedi¬ 
tions, during the critical inflant while the armies are en¬ 
gaged, and all the troops a great way in the front of the 
camp: you meet none but futlers, fervants, lame people, 
and fome picquet guards foattered here and there, whom you 
may eafily defeat as they advance. The commanding of¬ 
ficer ought to have an eye over all; and as foon as he per¬ 
ceives fome bodies of troops advancing upon him, he ought 
to retreat quickly, and at leafl gain the entrance of the 
wood in the neighbourhood of the enemy’s camp ; for with¬ 
out fome fuch lhelter enterprifes like this can hardly be at¬ 
tempted. 

Each detachment having rejoined the infantry, muft 
there wait the fate of the battle; fo that if it is decided 
in favour of their army, they may fpeedily regain the pro- 
perefl places for harafling the enemy on his retreat. Thefe 
moments are the more favourable, as diforder, dread, and 
noife, render all defence impradticable. But all thefe forts 
of furprifes require places proper to cover approaches and 
retreats. 

The great importance of fkill in the language of the 
enemy is apparent from the following exploit of the prince 
(now reigning duke) of Brunfwick in the campaign of 1760. 

That excellent partifan was fituated at fome’diftance from 
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Petite Zerenberg, at that time in the poffeffion of the French'; 
and being informed by two Hanoverian officers, whohad been 
in the town difguifed like peafants, that the garrifon were 
very remifs in their duty, trading to the vicinity of their 
army, and the diftance of ours, the prince was refolved to 
furprife them: and after appointing a corps to fuftain him, 
he advanced in the night with Major Maclean of the 88th 
regiment; and 200 Highlanders, with bayonets fixed and 
their arms not loaded, followed at a little diftance. Upon 
the firft fentry’s challenging, the prince anfwered in French, 
and the fentry feeing but two perfons advancing (whom he 
believed to be French), he had no diftruft ; fo that the 
major getting up to him, ftabbed him, and prevented his 
giving the alarm. The Highlanders immediately rufhing 
in, attacked the guard with their bayonets, and carried the 
'town, having killed or taken the whole garrifon of 8oq merr. 

The French officer who commanded at that time in Ze- 
renberg concerted a fcheme for being amply revenged, 
which failed only by a mod trivial accident. When almoft 
every houfe in Bremen was filled with corn, being the grand 
magazine and grand hofpital of our army, this officer held a 
fecret correfpondence in the town, which informed him of 
the date of the garrifon, and that there was a general order 
to let couriers going to the army pafs out at all hours. He 
difpatched about 20 huflars to ffamper over the country, 
who were all that were heard of his party, while he march¬ 
ed 15,000'infantry from Duffeldorp to Bremen (about 200 
miles), concealing them in woods by day, and marching in 
the night. He arrived at the gate at the appointed hour; 
when a perfon on horfeback blowing a horn came along the 
ftreet, and defired to pafs out to the army. The officer of 
the guard had the keys, and happened to be out-of the way ; 
and while a meffenger went for him, the people without 
growing impatient, began to break down the outer barrier, 
which made the fentry fire at'the place where he heard the 
noife ; and the guard taking the alarm, got upon the ram¬ 
part, and liken ile fired at the fame place: upon which the 
pretfended courier galloped back; and the French, belie¬ 
ving that they were difeovered, relinquifhed their fcheme, 
and retired. 

This example proves that no diftance is a fecurity from 
furprifes, and that very confiderable parties may pafs over 
a great'extent of country without being difeovered. The 
following initance of that prefence of mind fo much the 
happineis of all who poffefs it, and more particularly of 
a military man fo expofed to furprifes, deferves to be re¬ 
corded. 

In the month of February 1761, when Prince Ferdi¬ 
nand beat up the quarters of the French, they were obliged 
to retire a great way without being able to reftft: How¬ 
ever, when they came to collect their force, and to recoil 
upon our army, Sir William Erfkine with the 15th regi¬ 
ment of light dragoons was in a village in our front. In a 
very foggy morning, foon after the patroles reported that 
all was well, Sir William was alarmed by his vedettes having 
feen a great body of cavalry coming to furprife him. He 
inftantly mounted his horfe, and fallied out at the head of 
the picquet of 50 men, leaving orders for the regiment to 
follow as fall as they could mount, without beating' a drum 
or making any noife. He attacked their advance-guard in 
the curlory'manner of the light cavalry, and continued to 
do fo, while his' men were joining him by tens and twenties, 
and the French' cavalry forming to refill an attack, till he 
colledted the whole, and then retired, the furgeon of the 
regiment (Mr Elliot) : having in the mean time carried off 

the baggage. , 

Strokes of this'kind difplay a fuperiotity 01 genius, and 
to that alone 'was the prelervation of the' regiment owing. 


Had a drum to beat to arms, the enemy muft have known Petite 
that they were unprepared, and probably would have ruffi- Guerre, 
ed in and deftroyed them ; but the attack convinced them 
that they were difeovered, and made them think only of 
their own prefervation. 

Among many inftances in the courfe of the war, thefuc- 
cefs of this officer on another occafion, where he difplayed 
the moft Angular addrefs, likewife merits our attention. 

After a repulfe, and a march of 72 miles in one day, when 
the men were fatigued and fcarcely a horfe able- to trot, he 
faw a regiment of French infantry drawn up with a morafs 
in their rear. He left his own corps, and advancing to the 
French, defired to fpeak with the commanding officer, whom 
he entreated to furrender to prevent their being cut to pieces 
by a large body of cavalry that were advancing. The 
French officer defired leave to confult with his officers* 
which having done, they refufed to fubmit; but upon Sir 
William telling them*that their blood muft be on their own 
heads, and turning to move off to his own corps, they called 
to him, and laying down their arms furrendered to his ha- 
raffed troops. 

Such ftratagems overleap the bounds of inftradlion, and 
no author will prefume to propofe them for imitation. Here 
was the reaching out the hand to fortune which Vigetius 
recommends: but there are few who have the requifite 
talents from nature; and we may-as properly fay of the 
fcldier as of the poet, nafeitur non-jit. 

Sect. VIII. Of Ambufcades from the Partifan. 

An ambufeade may be formed in any place covered by 
art or nature in which a party may be concealed t© furprife 
the enemy in paffing ; and the proper ufe of them is, of all 
the ftratagems in war, the belt calculated to difplay the 
genius, fkill, fpirit, and addrefs of a partifan. They .are 
eafily carried into execution in woods, buildings, and hol¬ 
low places; but require a more fertile imagination, and 
greater trouble, in a level country. Both oughc to be re¬ 
gulated by the knowledge of the enemy’s march, and the 
extraordinary means that may be employed to furprife them. 

When a partifan has information that can be depended 
tin of the march of fome part of the enemy ; whether a 
convoy of artillery, baggage, or provifions; a body of re¬ 
cruits, or horfes to remount the cavalry; an effort of a ge¬ 
neral officer going to rejoin, or reconnoitre fome country; 
he ought to apply diredtly to procure a fafficient knowledge 
of the route that the enemy is to take, the fituation of the 
places he is to pafs, and of the poft he goes to. The better- 
to cover his defign, he muft get information of the roads 
that lead to oppoftte places, which he muft pretend to be 
attentive about, as has been mentioned in the fedtion of 
Reconnoitring. 

Having perfe&ly concerted his. plan, he ffiould fet out at 
the head of his detachment if poffible, and leaving his poti¬ 
on the fide oppoftte to his true route, the better to conceal 
his defign. If the place where he intends to plant his am¬ 
bufeade is not diftant, he ihould come into his true route 
about half way, and there place half his infantry in ambufn 
to favour his retreat. But when the country where he pro- 
pofes going is diftant, and the march requires atleaft two 
nights, he muft conduit his party by meandring from wood 
to wood, if there are any. He muft not forget to provide 
neceffary refrcfhments for the day, which muft be paffed in 
fome concealed place where he may not be perceived, and 
mlift caufe three rations of oats to be carried for each horfe. 

The- firft night you muft make to fome wood or other 
place proper for paffing the-day near fome'rivulet, and, if 
poffible, on-the road of your retreat to leave a part of your 

infantry 
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Petite infantry in ambufh, in cafe there is no other water to pafs 

Guerre, till you come to the place of your principal ambufcade ; 
for when there is Hill a river or canal to pafs, you mull 
conduct the infantry to the paffage, and choofe the moll con¬ 
venient place to fix them in ambufcade. 

If there is no bridge or ford, the cavalry muft fwim over, 
in which we fuppofe the horfes are praflifed. When there 
is a ford, half the infantry (hould pafs behind the cavalry, 
to go along with them. In cafe there is a bridge to pafs 
near the village, the officer who is left in this poll with fome 
infantry, fhould be enjoined to allow no one peafant or 
foldier to leave the place ; and for greater fecurity, a fmall 
detachment of cavalry fhould remain with him, to flop any 
who may attempt to run away before the return of the 
whole corps, who ought not to delay long. If the enemy 
come in the interval to attack the bridge, it mull be de¬ 
fended till the return of the party, that their retreat may 
not be cut off. 

Every precaution being thus taken to guard the bridge, 
the commanding officer fhould be diligent to arrive at the 
place of ambufcade two hours before the enemy is to pafs, 
and place the ambufcade on the fide he would retire to ; 
never on the other fide, if poffible, left the advanced guard 
happen to difcover you, and oblige you to repafs in fight of 
the corps, who, feeing your ftrength, may rulh upon you 
and drive you back. 

Plate The infantry A (fig. 2.) ought to be ambufhed at leall 
JDXXVI. 600 paces behind the cavalry B, fo that if they are purfu- 
ed, they can fall back to A, and both afterwards to the 
guard at the bridge, or to the infantry that are in ambuffi 
at half way. 

If the ambufcade is placed in a wood, an intelligent 
non-commiffioned officer fhould be chofen to gee upon a 
high tree C, from whence he can fee the march of the 
enemy, and give notice of the moll effential circumftan<;es. 
There are three : the firft is, the feeing the advanced guard ; 
the fecond is, the approach of the corps; and the third is, 
the time when their front is advanced as far as the ambu¬ 
fcade B : for which the commanding officer fhould inftrudt 
the obferver what fignals he is to make from the top of the 
tree, to communicate the neceffary information without 
fpcaking, which may be done by the means of a fmall cord 
1), of a brown or green colour, fo as to be lead perceiv¬ 
able. Let this cord be placed as in the plan, fo that no 
branch interrupt it, with one end in the hand of the ob¬ 
ferver, and the other in the commanding officer’s in the 
ambufcade B. 

As foon as the advanced guard appears, the obferver 
muft pull the cord, and the commanding officer caufe the 
party to mount and remain in deep filence. If by a ftra- 
tagem, which is frequently praflifed for particular reafons, 
the advanced guard is immediately followed by the corps, 
which may eafily be known by their being more numerous 
than ordinary, and not followed by any other corps, that 
you may not be deceived by the enemy, the cord fhould be 
drawn a fecond time, and a third time when their front is ad¬ 
vanced as high as the ambufcade ; upon which you muft rulh 
out, and pour furicufly upon the flank of their centre in 
the following manner. 

If the advanced guard E is formed only of an ordinary 
number, they fhould be let pafs; and at the approach of 
the principal party or convoy F, the chief to be informed 
by the fecond pulling cf the cord. At the moment the 
head of the convoy ffiall be advanced as high as B, the cord 
muft be pulled the third and laft time ; at which fignal the 
whole party muft rufh out without being perceived, and 
fuddenly attack the centre upon the Hank, engaging only 
with their fwords, and making fuch a noife as to prevent 


the enemy from hearing the orders of their officers, They Petite 
muft difarm all whom their bravery or chance throws in Guerre, 
their way, taking care not to fcatter or purfue too far, tin- 
lefs you are fure that they are fo far from their army or 
other parties that they cannot be affifted; for in either of 
thefe cafes, they will not fail to run at the r.oife, and difturb 
your retreat. 

In all fecret expeditions you ought to he extremely cir- 
cumfpedt that you may not be feen or betrayed. If the 
advanced guard difeovers you before the blow is ftruck, 
abandon the enterprife immediately, and retire. When 
your guide, or fome one of your party deferts, and you can¬ 
not catch him, think immediately of retreating, or placing 
your ambufcade fomewhere elfe ; therefore, to prevent fuch 
a misfortune, the officers fiiould be charged to examine fre¬ 
quently if they have all their people. 

You fiiould never form an ambufcade for cutting off the 
enemy’s retreat, as this manoeuvre will give him an idea of 
rallying, and attacking you in defpair; but the cafe is dif¬ 
ferent when you are well informed that you run no rifk in, 

Hopping his whole force, either from the nature of the de¬ 
file whefe they cannot form, or from the fmallnefs of the 
number which cannot refill. 

It is equally difficult and dangerous to form feveral am- 
bufeades at once ; the greater number that are formed, the 
more they are expofed to be difeovered, and lefs in a ftate 
to unite fora retreat. To this rule, however, there is' one 
exception. When ambufeades are formed to fuze foragers, 
it is very proper to have feveral, and to difpofe them in fuch 
a manner that the fentries can fee from one to another. 

Thefe difpofitions being made, they who chance to be next 
the foragers muft ftrike the blow, while the others march 
to fecure the retreat of their companions, .as foon as they 
perceive it. 

In all ambufeades, no fentries fhould be placed but offi¬ 
cers, or non commiffioned officers. On downs, behind 
mountains, or in gullies, the fentries fhould lie with their 
bellies on the ground, and the.r feet towards the ambu¬ 
fcade, the body covered with a grey or green cloak, accord¬ 
ing to the colour of the ground, with their heads a little 
raffed, and wrapped in a handkerchief of a ftraw-green co¬ 
lour, or white in time of fnow, fo as not to be perceived. 

The number of fentries cannot be determined ; but fhould 
be difpofed fo as to watch on all fides of the ambufcade, and 
flop every one who from ignorance approaches too near. 

The fentries fhould give notice of what they difcover by 
geftures, to which all the officers fhould be very attentive. 

In countries where there are no woods, vineyards, or 
hedges, you may place an ambufcade in a field of hemp or 
corn, or fome fort of grain, provided it be high enough to 
cover you, at lead with the help of art. When the ftalk of 
the corn, fee. is not high enough, you muft get fome of the 
infantry to work with fpades and pick-axes, which they 
muft have brought along with them. 

The commanding officer muft mark out the ground A Pht- 
(fig. 1.) which they are to prepare for an ambufcade, enter- DXXVII. 
iDg at the fide B, and raifing in the front and at the two 
flanks a kind of parapet C, made with an infenfible Hope 
outwards, covered with corn raifed from the furface of 
the ambufcade in form of fquare turfs of a foot thick D. 

They fhould be ranged and placed one againft the other 
till they have gained fix feet and a half. If the grain is 
not more than three feet high, it is plain,, that forming the 
Hope imperceptibly to a foot and a half high, with the 
earth dug of the fame depth, the grain which borders the 
ambufcade will be fix feetanda half from the bottom, rec¬ 
koning the thicknefsof the tuif, which feryes to fliow that 
fuch a work ought not to be declined in arable.ground 
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Petite Co eafily woiked. When the foldiers have finifhed the work, 
■J^err, a fubakern officer mull lead them back to the place deftined 
for the infantry. 

The ambufcade being thus made at too paces from the 
road where the enemy are to pafs, they fliould lead the 
horfes into it one after another by the bridle, fo as not to 
enlarge the entry: the horfemen to range themfelves Hand¬ 
ing, and holding tire bridles in their hands, with the reins 
flackened on the horfes necks. The officers fhould be con¬ 
tinually employed in vifiting the party, and waking thofe 
■who fleep; and be equally careful to deface all traces of 
the entry, that none may appear near the ambufcade. 

Ambufcades may be placed advantageoufly in hollow 
roads when they open obliquely behind that of the enemy, 
Plate as the road Iv (fig. 2.) which enters by an acute angle upon 
DXXVI. the route F of the enemy; nor is there greater difficulty 
in concealing themfelves in the gullies of fome rivulet G, 
when the borders are of a fufficient height, or have ihrubs 
that run parallel with the road of the enemy. It is extreme¬ 
ly dangerous to fix there when the road of the enemy ap¬ 
proaches towards, or erodes too near, the ambufcade, as 
they cannot fail to difeover it. 

As thefe gullies are not very large, it is neceffary to have 
a number of ways to rufh out quickly on the enemy: We 
fuppofe four, H, H, H, H, by which the cavalry can dart 
out fuddenly upon the enemy at F. 

It will be proper, before the placing the party, to caufe 
the rivulet to be cut fomewhat higher, to give it a new 
courfe I, fo that the horfes feet may be dry in the gullies, 
and make lefs noife; and the fhorter way they have to go, 
they will more certainly fucceed. The commanding officer 
will not fail to difpofe them in fuch manner, that the whole 
can rufh out at once by the four paffages, and pour in great 
numbers upon the flank of the enemy. 

In fuch fort of ambufcades, the commanding officer fhould 
himfelf be the fentry, leaning upon the edge, and covering 
bimfelf, fo that he may fee every thing without being per¬ 
ceived. 

In deferted villages they may fix an ambufcade in the gar- 
Plate dens g (fig. j.) ? or ; n t b e barns H. The doors fronting 
x ' the enemy mull be fhut up, and the paffages which are 
marked by fmall dots made ufe of; for it is a general rule 
in all ambufcades, to fally forth in fuch manner as to take 
the enemy obliquely behind their front. 

You ought never to employ infantry in the ambufcades 
we have been deferibing, where the cavalry aft, unlefs to fa¬ 
vour their retreat: but when you go at hazard, feeking to 
draw the enemy into an ambufcade, then the infantry fhould 
have their turn. Neither woods, villages, nor any places 
which are much covered, are proper for them; however un- 
Ikilled an enemy may be, he will not follow a party on the 
Ikirts of a forefl, or in the neighbourhood of fome covered 
place : for which reafon, there are no places fitter for fuc- 
ceeding with ambufcades of infantry, than heaths, hilly 
countries, hollow roads, corn-fields, ditches at the fide of 
great caufeways ; provided always that you do not plant 
them on roads that lead to your army, for then the enemy 
will take care how he purfues you too far. 

When you would place an ambufcade on a heath, or in 
a country full of little hills, your infantry muft lie down 
with their bellies on the ground. If there is fome water 
near them, it may fuggeft to them to wet their clothes and 
cover them with duft, to give them the colour of the 
ground : but that this party fo laid on the ground may not 
be cruflied or trod upon by the enemy’s horfe when hur¬ 
ried along with violence, they mufl preferve the flank of 
the ambufcade I, next the enemy, with a bar K, which 
may be made in a hurry with fome flakes drove in tbe 


ground, at ten feet from one another, and above five or fix Peti te 
feet high, held together by crofs pieces tied above five feet 
from the ground, which can be eafily done in the neigh¬ 
bourhood of a wood. The time for the infantry to fire^is, 
when the enemy’s cavalry L, palling before the front, 
ftretch their flank the whole length of the ambufcade ; then 
your cavalry M mufl quickly face about and attack the 
enemy. Their defeat will be fo much the more certain, as 
the fire of your infantry happens to have driven their fqua- 
drons into confufion. 

To ambufh in the ditch of a great caufeway, you muft 
choofe the deepeft place, and at the edge of a corn-field 
which is pretty high, and there place your people fitting or 
kneelirig. You fhould colleft as many fmall round bufhes 
as poffible, which are to be found in plenty in the country, 
which fhould be planted, as if naturally, along the fide of 
the road in front of your party, and beyond the ambufcade 
on the fide you expeft: the enemy, and here and there fo 
open, that the enemy being accuftomed to them may pafs 
without diftruft. You fhould then make the corn lean over 
to cover the ambufcade ; but if there is none near enough 
the ditch, you muft have as many fquares cut in the manner 
directed above as will cover the edge of the ditch. Some of 
the corn fo tranfplanted fhould be beat down, but to appear 
as if done by hail or wind. 

Mr Jeney ambufhed in this manner with 50 men, when 
under the command of Captain Palafti, who advanced with 
his cavalry upon the caufeway leading to Strafbourg ; and 
as foon as he was perceived, 400 Bavarian dragoons advan¬ 
ced to attack him ; he wheeled about, and the dragoons be¬ 
lieving themfelves mafters of the booty, did not fail to pur- 
fue, and arrived before the ambufcade without fufpefting. 

Mr Jeney let their front pafs, and fired fuch a deadly fire 
upon their centre, that he brought to the ground 17 killed 
or wounded: at the fame time, the cavalry who pretended 
to fly, faced about and attacked the enemy, and would 
have completed their defeat, if it had not been for the great 
fupport of cavalry and infantry hurrying out of Strafbourg 
to fuftain the dragoons; neverthelefs, he carried off more 
than 50 horfes. 

An officer having placed his infantry in ambufcade, 
ought to fend on the cavalry at day-break, a non-commif- 
fioned officer with fix of the beft mounted horfemeu mak¬ 
ing the advanced guard : they fhould advance as far be¬ 
fore the party as the commanding officer can fee. At fight 
of the enemy, they fliould begin to retire flowly without 
flying, at lealt till the enemy comes to purfue with keen- 
nefs: in that cafe, the advanced guard makes the rear¬ 
guard, and may drop a few fhot at the enemy, to harafs 
them and draw them on, or make pretended delays to ex¬ 
cite them to purfue, till they fall by degrees into the am¬ 
bufcade. 

When you cannot place your infantry in ambufh without 
having a village between them and the enemy, the cavalry 
fliould not be fent beyond this village, becaufe the enemy 
will never expofe themfelves to crofs it in following your 
party, for fear of failing into fome fnare: but inftead of go¬ 
ing beyond it, your cavalry fliould enter the village, and de¬ 
mand refrefhment for jo men, if the party are 10c; then 
make three or four peafants carry orders tp the magiftrates 
of the villages that are towards the enemy, to come to you, 
and regulate the delivery of waggons and forage, or fome 
other pretence. As the peafants will not fail to acquaint 
the enemy, and to deferibe your ftrength and fituation ac¬ 
cording to what they have heard, the enemy will certainly 
come with fuperior force ; and that they may come more 
fpeedily, they will bring no infantry. 

AsI'qoq as the peafants are gone, you muft be careful to 

let 
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Petite Jet none of the inhabitants leave the place, and fend con- 
^ Ciuerr e. tinually fome ftrong patroles to the rear on the road of your 
retreat, and efpecially to the paffages by which they can cut 
off your communication with the ambufcade. Every horfe- 
man holding his horfe by the bridle mult be ready to mount, 
fo that upon the enemy’s appearing you may retire quickly 
from the village, and fall back one after another upon your 
ambufcade. 

When a partifan has no infantry, he may form an am¬ 
bufcade with cavalry, which fhould be as near as poffible to 
the enemy. In the night, he fhould fend out two or three 
waggons covered with white linen, that they may be feen at 
a diftance : care mull be taken that the harnefs be in good 
order, fothat no troublefome accident happen by the want 
of attention to it. Each carriage to have four horfes mount¬ 
ed by two dragoons difguifed like waggoners, with their 
arms in the hands of two or four comrades concealed in each 
waggon, fo that they may repulfe any patrole they chance 
to fall in with. 

The waggons fhould go {lowly on fome road parallel to 
the front of the enemy, and paffmg at fome diftance from 
their poll (for it is not neceffary that they pafs through 
them), and regulate their march fo, that they may be with¬ 
in half a league of the ambufcade at day-break, and readily 
perceived by the enemy ; then let them flop while one 
mounts a tree or fome height to fee round them. When 
they perceive the patrole of the enemy, they mufl move off, 
for the others will not fail to follow ; but if the enemy ap¬ 
pears not to be inclined to follow, which the non-commif- 
fioned officer muft attend to, and make one of the drivers' 
flop, as if fomething were the matter with his waggon, 
which will draw them on till they fall into the ambufcade. 

Among the thoufand opportunities that the different 
marches of the enemy offer for ambufcades, there is none 
more proper than the retreat of an army which decamps to 
fall back. When a partifan happens to get information of 
it on the eve by good fpies, he ought to fet out immedi¬ 
ately with his whole party, making fuch a round as has 
Plate been drawn in fig. i. leaving his infantry in ambufcade at 
DXXVII. half-way. 

The cavalry muft be diligent to arrive at the place of am¬ 
bufcade by day-break, which ought to be placed on the route 
that the enemy is to take, and two or three leagues in the 
rear of his camp. 

To be more fecure of his retreat, he fhould leave two or 
three detachments of cavalry between him and his infantry, 
at a good diftance from one another ; the remainder to line 
the road in feveral ranks parallel to it, and 300 or 400 
paces behind one another, concealed from the view of paf- 
iengers by the favour of hollows, woods, or hills. 

The firft line being near the road, muft take care of fut- 
lers, equipages, &c. which are the forerunners of an army, 
and the firft to decamp when they are retiring. When they 
fecure fome waggons or mules, the firft detachment fhould 
pafs ,them to the fecond, and fo on till they come to the in¬ 
fantry. 

You muft haften to carry off what you can for a full 
quarter of an hour ; after which you muft prefs your retreat, 
expecting that the alarm will foon pafs to the army, and the 
light troops be inftantly at your heels. 

Sect. X. Of the Retreat. 

Every march in withdrawing from the enemy is called a 
retreat. That which is done in fight of the enemy, who 
purfues with a fuperior force, makes the prefent fubjedt; 
and is, with reafon, locked upon as the glory of the profef- 
fion. It is a manoeuvre the moll delicate, and the propereft 
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to difplay the prudence, genius, courage, and addrefs of an JVtite 
officer who commands. Guerre. 

The fuccefs of the retreat depends upon the knowledge 
of the country that is to be paffed over, and the goodnefs of 
the difpofition that is made for the troops to defend them- 
felves. The firft offers advantages, and contributes greatly 
to the feizing them ; the fecond reftrains the ardour of the 
enemy, and keeps up the force of a party to its higheft pitch. 

Both deferve to be ftudied. 

1 ft, Every officer who commands a detachment ought to 
apply himfelf carefully to reconnoitre every ftep he takes, 
and examine perfe&ly every route that can condudt him 
from one place to another ; he fhould obferve attentively all 
the flratagems that can be employed for ambuftiing infan¬ 
try, or polling cavalry ; the courfe of rivers, their bridges 
and fords; the roads moft covered with woods, hills, gullies, 
and villages; and, in a word, he fliould know all the advan¬ 
tages, as well as the dangers, that lie in his way. It will 
be eafy for him to acquire a knowledge of all this, if he 
will ufe the method recommended in a former feftion. 

With the affiftance of fuch a plan as is there deferibed, he 
may regulate his retreat with eafe, and put it in practice to 
advantage, profiting by every means proper for his defence, 
or furprifing the enemy. 

zdly, The difpofitions that ought to be made for a par¬ 
ty, to iuftain their retreat in the face of the enemy, depend 
upon the number and kind of troops in both corps ; for they 
muft be varied according as they happen to be of cavalry or 
infantry united, or of either fingly. 

Every forced retreat in confequence of an unfortunate ac¬ 
tion, would be alrnoft impracticable, if it were not premedi¬ 
tated before you come in prefence of the enemy, or when 
you are obliged to fly by unknown routes. That which 
can be made in a fog, or in the night, is eafieft, when your 
rear is fecured, as you can flip out of fight of the enemy 
without any difficulty, and they will be afraid of following 
you for fear of being furprifed in the dark : we fhall only 
therefore fpeak of that which is to be made in open day, and 
under the fire of the enemy. 

To conduft it properly, you muft abfolutely know the 
ftrength of the enemy ; for it is fhameful to be the dupe of 
a falie alarm, and to retreat precipitately from an ill founded 
fear at the approach of an inferior enemy. You muft there¬ 
fore be convinced of his great fuperiority, and know what 
his party conlifts of. 

If they come with a ftrong cavalry, united to a more nu¬ 
merous infantry than yours, you muft immediately render 
their adting ufelefs, by hurrying your infantry as quick as 
poffible to retreat to the firft place where they can lie in am- 
bufh, andferve the cavalry advantageoufly, if they can draw 
on thofe of the enemy, as has been faid in fpeaking of am¬ 
bufcades. 

To conceal from the enemy, and favour the departure of 
your infantry, you ffiould caufe your cavalry to advance, 
and pretend as if they were going to attack the enemy A 
(fig. z.), your party forming into two divifions B and C, 
each drawn up in two lines, the fecond double the firft, and 
difpofed as in the plan. 

The divifion C is to retire firft 100 or 200 paces, and 
then fronting the enemy divide into two wings, leaving an 
interval for the paffage of the divifion, B, who, in retiring, 
muft leave a rear-guard at 50 paces, which muft be divided 
into feveral parties D, to fcamper about the enemy’s front ; 
and in cafe they appear delirous to attack you, your fmall 
parties muft keep a conftabt fire, particularly on the fides 
that advance the moft ; and continue this manoeuvre till they 
have joined the divifion C, which fhould immediately detach 
fome fimall parties of the beft mounted to ferve for a rear¬ 
guard, 
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Petite guard, and toharafs the enemy, till the divifion B is drawn 
Jjuerre^ U p IOO p ;lces ; n t jj e rear? arl£ J divided into wings, leaving 
an interval tor the divifion Q to pafs through in its turn ; 
and continue to manoeuvre it in this manber, till you draw 
the enemy’s cavalry under the fire of your infantry. 

When the force of the enemy confifls of cavalry alone, 
your infantry (marked in the plan by dotted right angles) 
ihould retire jointly with the cavalry, at lead if the country 
does not expofe you to be fnrrounded by feme covered 
place; becaufe in that cafe your infantry fhould go and oc¬ 
cupy that place, and form an ambufeade. 

The reft of the infantry fhould place themfelves in the 
fecond line of each divifion. If the enemy approaches the 
fir ft line too near, they fhould fall lightly back upon the 
two wings cf the fecond, opening the centre quickly for tire 
infantry to fire upon the enemy in platoons, at the fame 
time that your cavalry detach feveral fmall parties to ad¬ 
vance brilkly to prevent the enemy’s forming, who were 
thrown into confulion by the fire of the infantry. The di¬ 
vifion which retires will force its march, and go to a greater 
or lefs diftance according to the purfuitof the enemy. The 
fuftaining divifion mull fall back afterwards till it has pafied 
between the wings of the fecond divifion, who mull then 
make the manoeuvre of the firlt, continuing it alternately till 
the enemy defifts from the purfuir. 

To facilitate the retreat of the infantry, and gain feme 
way on the enemy, many have been of opinion that they 
ought to tranfport them in waggons. But when theenemy 
is at our heels, the time is very ill employed in collecting 
carriages and harnaffing them : thofe moments are too pre¬ 
cious ; and fhould be employed in caufing the infantry to 
move off quickly, by which they will not be expofed to a 
train of waggons taken in halte, which may foon break, or 
be put out of order, and may flop the whole line ; which not 
only retards the infantry, but likewife the cavalry, when 
they find the route they were to have taken blocked up with 
broken carriages. 

When there happens to be a wood in your rear, you need 
not enter it if theenemy follows you clofe, and is prevented 
by your ftrength : it is better to coaft along it by the route 
marked G, for fear of his coming round you ; but if you 
cannot avoid croffing it, the divifion C fhould pafs quickly, 
and at getting out face to the two flanks of the wood. 
The divifion B is to remain at the entrance of it, till they 
judge that the divifion C is fufficiently advanced, and then 
fall back, leaving the infantry for a rear-guard during the 
whole palfage through the wood : at which time the whole 
fhould refume their firft difjrofition. 

In all defiles, and palfages of bridges, the fame manoeuvre 
fhould be ufed as for woods ; but the firft divifion having 
pafied, they fhould form facing the enemy; and the infan- 

Part IV. Of 
Sect. I. Of Attack • 

Jj i. Maxims cr Principles to be obferved in the Attack of 

Places. 

I, r sj 1 HE approaches ought to be made, without being 
JL lecn from the town, either diredly, obliquely, or 
in flank. 

2. No more works fhould be made than are neceffary 
for approaching the place without being feen ; that is, the 
beliegers ought to carry on their approaches the fhorteft 
way poffible, confiftent with being covered againft the ene¬ 
my’s fire. 


Part lit. 

try liicew.fe draw up on the other fide, upon the edge of the Petite 
river. ° Guerre. 

When the country through which you are to retire hap- 
pens to be mountainous, the divifion which falls back fhould 
guard the heights by fmall detached parties, or, if poffible, 
guard them themfelves. 

A body of cavalry retreating without infantry, ought to 
form in three lines at 200 paces behind one another; the two 
laft extending their front, that they may appear more nu¬ 
merous, and draw up on the two fidesout of the road. The 
firft line being attacked, the fecond is to fuftain it, the third 
to wait the retreat of the firft, and to fuftain the fecond, and 
continue to dofo alternately. 

If the enemy feem to quit the purfuit, the whole corps 
muft refume the order of an ordinary march ; with this pre¬ 
caution, that the rear-guard be reinforced, and the advanced 
guard Weakened. N 

As to the retreat of a fmall detachment of cavalry, fuch 
as go to reconnoitre the enemy, to difeover their march, to 
carry off fome officer, or for fome other commiffion, as they 
are not numerous enough to fkirmifh and retreat by rule, 
they have but two ways to choofe ; either to fly, or break 
through the enemy. They ought to determine for the laft, 
when their retreat is cut off on all fides. fo that they have 
no other way to efcape but by cutting their way through 
the enemy iword in hand : but flight is always lefs hazar¬ 
dous when it is pradlicable, 

If the officer is certain of the fidelity of his men, and 
their attachment to him ; and fees that they cannot get out 
of fight of the enemy, but are ready to fall into their hands ; 
he ought to try one means Hill, which has -been known fre¬ 
quently to fucceed. He fhould difperle his party by two 
and two, by the favour of the firft covered place, where they 
may be at liberty to take fo many different routes. It is 
evident that two men may wind from right to left, and 
efcape more eafily than a party of 12 or 20, who cannot 
move fo freely. 

Mr Jeney made ufe of fuch an expedient fuccefsfully in 
Italy, when the Spaniards having advice of his detachment 
having flipped to the rear of their army, they cut off his re¬ 
treat on all Tides. The whole party being difperfed, he 
took two huflars with him, and was followed fo clofe, that 
every inftant he thought he muft be taken ; however, he fa- 
ved himfelf by croffing a marffiy pond. The enemy ran to 
turn him but he got fo far before them, that they could 
not take him. He got fafe to his poll, and in three days 
the whole detachment met without the Jofs of a man ; which 
will prove that m fuch a fituation we need not delpair, and 
that in extreme necetlity the palfage of a river or morafs 
ought not to be declined. 


SIEGES. 

3. All the parts of the trenches Ihould mutually fupport 
each other, and thofe which arefartheft advanced ought not 
to be d.ftant from thofe which are to defend them above. 
120 or 130 fathoms, that is, above mulket-lhot.. 

4. The parallels or places of arms the mod dillant from 

the town, ought to have a greater extent than thofe which 
are neareft, that the befiegers may be able to take the ene- 
my m flank, Ihould they refolve to attack the neareft paral¬ 
lels. 1 2 

Tiie f renc ;h ftould be opened or begun as near as 
poffible to the place, without expofing the troops too much, 
in order to accelerate and dinnchh the operations of the 
nege. 
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Of Sieges. There is no fuch thing as giving any exaft rule in re- 
gard to the diftance which ought to beobferved upon open¬ 
ing the trenches. On level ground this diftance may be 
800 or 900 fathoms ; but if there fhould be a hollow way 
in the neighbourhood of the place, the befiegers are to take 
advantage of it, and open the trenches nearer. In general, 
they are to regulate themfelves upon this head according to 
the nature of the ground, more or lefs favourable to the 
opening of the trenches.—We (hall fuppofe, in the prefent 
■work, that the opening ought to be made within 800 fa¬ 
thoms of the covert way ; the firft parallel within 300 fa¬ 
thoms, the fecund within 150, and the third at the foot cf 
the glacis. 

6. Care fhould be taken to join the attacks ; that is, they 
ought to have communications, to the end that they may be 
able to fupport each other. 

7. Never to advance a work, unlefs it be well fupported ; 
and for this reafon, in the interval between the fecond and 
third place of arms, the befiegers fhould make, on both fides 
of the trenches, fmaller places of arms, extending 40 or 50 
fathoms in length, parallel to the others, and conftruifted in 
the fame manner, which will ferve to lodge the foldiers in 
who are to protect the works defigned to reach the third 
place of arms. 

8. Obferve to place the batteries of cannon in the con¬ 
tinuations of the faces of the pieces attacked, in order to 
filence their fire ; and to the end that the approaches be¬ 
ing protected, may advance with greater fafety and expedi¬ 
tion. 

9. For this reafon the befiegers fnould always embrace 
the whole front attacked, in order to have as much fpace as 
is requifite to plant the batteries on the produced faces of 
the works attacked. 

10. Do not begin the attack with works that lie clofe to 
one another, or with rentrant angles, which would expofe 
the attack to the crofs fire of the enemy. 

§ 2. Of Invfling. 

The firft operation of a fiege is inverting. The body of 
troops inverting a town ought at leaf! to be as ftrong again 
as the garrifon ; they are to divide themfelves into feveral 
parties, in order to take poifeftion of all the avenues leading 
to the place. By day they fhould keep themfelves out of 
the reach of cannon (hot ; but as foon as it is dufk they muft 
approach much nearer, the better to be able to fupport each 
other. 

The inverting is generally made by cavalry; but when 
the country is cut with ravins or hollow ways, or when there 
are woods in the neighbourhood of the place, then there 
muft be likewife a body of infantry to guard all the avenues, 
and even to hop up, by a kind of retrenchments, fuch as 
might be the e,theft to penetrate. 

A few days after the inverting, the army arrives, and is 
difpofed round the town, according to the ground taken up 
by the line of circumvallacion, and afligned by the engineer 
■who has the direction of the fiege. As foon as the place is 
* inverted, they begin to trace the line of circumvallation, and 
idteruards they fet about its conftruction. 

§ 3. To trace cut tlx tine of Circumvallation. 

Before a general begins the attack of a place, he muft 
endeavour to have as exaft a plan of it as pofiible, by which 
he forms a defign of the circumvallation and the attacks. 
The plan is redtified after the inverting as much as the vi¬ 
cinity of the enemy will permit ; and thereby he may correct 
the defign traced at firft, as far as there may be occaiion 
for ccrrci'hon. It is upon fuch a plan, fo rectified, that 
•we fuppofe a general lj p:o-ccJ. We fba.il therefore begin 


with explaining or tracing the operations of the 
fhall exhibit the progrefs of thefe operations from th 
' r the place, in the order 
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b to the taking of the place, in the order they are really 
executed. The line of circumvallation being a fortification 
intended agalnft the enemy from without, who fhould at¬ 
tempt to fuccour the town, its defences ought to he diredi- 
ed again ft that enemy ; that is, they ought to be oppofite 
to the town ; and the befieging army fnould, as we have al¬ 
ready oblerved, be encamped behind that line, that is, be¬ 
tween it and the town. The camp ihould be, as much as 
poffible, without the reach of cannon-fhot: therefore, as the 
line of circumvallation fhould be at a greater diftance from 
the place than the camp, the reafon is ftill llronger for its 
being id fo out of the reach of the cannon-ihot; which, whe¬ 
ther fired horizontally, or at an angle of 10 or 12 degrees, 
may be reckoned about 120c fathoms. As the rear of the 
camp fhould not be incommoded by the cannon, this part 
ought to be above 1200 fathoms diftant from the place; 
and we (hall fuppofe that the cWftance ought to be fixed at 
1400 fathoms from the covert way. The depth of the 
camp may be eftimated at about 39 fathoms. From the 
front of the line of circumvallation there fhould be a fpace 
of 120 fathoms, to draw up the army in battalia behind the 
circumvallation ; which fpace added to 30 fathoms, fuppo- 
fed for the depth of the camp, gives 150 fathoms; and 
this added to the diftance from the covert-way to the 
rear of the camp, gives 1550 fathoms for the diftance from 
the circumvallation to the covert-way. 

This being laid down, if the place be a regular oftagon, 
fortified according to M. Vauban’s firft method*, the ra¬ 
dius thereof will be 234 fathoms. This diftance being add¬ 
ed to the 1550 fathoms, then we fhall have 1784. Or we 
may make it a round number by adding 16 fathoms, which 
are here of no manner of confequence, and we fhall have 
1800 fathoms for the diftance from the centre of the place 
to the line of circumvallation. 

The radius of the circumvallation being thus fettled, 
from the centre of the place, with the diftance of 1800 fa¬ 
thoms, you are to deferibe the circumference of a circle 
roun i the place. The diameter being 3600 fathoms, the 
circumference will then take 11,314 ; then take the diftance 
of 120 fathoms, which you are to carry to the circumfe¬ 
rence above deferibed. This diftance will be in this example 
93 times, and forr.ething over, which differs very little from 
120 fathoms; fo that you may look upon the polygon of 
this circumvallation as a polygon of 94 fides, of 120 fathoms 
each.. 

The polygon of the circumvallation being traced, take Plate 
on each of the extremities of its fides the lines BD and BE, DXXVUI - . 
each of 15 fathoms; and from the points D and E, taken 1 ‘ 
for the centre and diftance of 25 fathom-, deferibe two arcs 
which cut one another at the point F; from whence draw 
the lines FD, FE, for the faces of the redans of the line of 
circumvallation; thus it is we form the faliant parts EFD 
of this line, which ferve to flank it. Perform the fame ope¬ 
ration on every fide of the circumvallation, and then you will 
have its principal line traced. 

The parapet within muft be fix or eight feet deep ; and 
without make a ditch parallel to all its parts, thv:e.or four 
fathoms in breadth. The parapet of the circumvallation 
will be feven feet and a half high, and the depth of the ditch 
equal to the height of the parapet. 

To make the profile of the chcumvarlation, let AB fig. 

2. be the line level with the country, and CD the fcale of 
the profile. Let A be the fide of the town, and B that of 
the country ; take A E, of fix feet; from the point E, raife 
the pe: peniicuhtr EE, of three feet, and draw the line AF, 
which will be the tabs of the Lar'eette. 
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Draw FG parallel to A B, three feet from F to G, and 
the line FG will be the breadth of the banquette. On the 
point G raife the perpendicular GH, upon the line FG, 
tour feet and a half. Draw from the point H, HK, paral¬ 
lel to AB. Make HK feven feet and a half, HI a foot and 
a half, draw GI, which will be the infide of the parapet of 
circumvallation. 

From the point K, let fall on the line AB the perpen¬ 
dicular KM ; take ICL a foot and a half, and draw IL, 
which will be the upper part of the parapet of the line of 
circumvallation. Take MN five feet, and from the point 
N draw the perpendicular NO, and fet off feven feet and a 
half from N to O. Draw OR parallel to AB, making the 
diftance three fathoms or 18 feet from O to R; draw the 
line LN and produce it to P, and LP will be the fcarp, or 
the outfide of the parapet of the line of circumvallation. 
From the point R raife RS, perpendicular to OR, or paral¬ 
lel to ON. Make QR equal to OP, and draw QS, which 
produce beyond S three feet to V; then take SX fix feet, 
and draw VX, and the profile of the circumvallation will be 
completed. 

-This kind of glacis, VX, will ferve to raife the enemy, 
and to expofe them more to the fire of the line, fhould 
they attempt to make themfelves matters of it, and to cover 
the parapet of the circumvallation, in the fame manner almoft 
as the glacis of a place covers the top of the rampart. 

The dimenfions above given may vary a little without in¬ 
convenience ; but it would be to no manner of ufe to make 
the lines, ftronger ; only you may reduce the ditch to ten or 
twelve feet in breadth at the top, and five or fix feet in 
depth. A ditch of lefs breadth and depth, befides its not 
allowing ground enough to form a good parapet, would 
have the inconvenience of being too eafy to pafs over by the 
enemy. The lines may be fraifed (fee Fraise) ; which 
is done when they are to lafl for fome time, and the neigh¬ 
bouring country furnifhes wood enough for the purpofe. 

Sometimes a fore-ditch is dug before the lines, 12 or 15 
feet in breadth at the top, and fix or feven feet deep; it is 
made about 12 or 15 fathoms from the ditch of the line. 

The defign of it is to flop the enemy when they attempt to 
attack the lines, and to make them lofe both time and men 
in paffing over it. As it is expofed to the fire of the lines, 
the time the enemy mud neceflarily fpend in croffing will of 
eourfe occafion their lofing a great many men ; and befides, 
tfie paffage itfelf may throw them into fuch diforder, as fhall 
prevent their attacking fo advantageoufly as they would o- 
therwife do, were it not for this obflrudion. Between this 
fore ditch and the ditch of circumvallation, at the fiege of 
Philipfburg, in order to ftrengthen the defence of the cir¬ 
cumvallation, there were likewife dug wells, which were ran¬ 
ged chequerwife, of about nine feet diameter at the mouth, 
and fix or feven feet deep. They were fituated near to 
each other, to prevent the enemy from paffing eafily through 
the intervening fpaces. The Spaniards pra&ifed fomething 
of this kind at the fiege of Arras in 1654. Before the cir¬ 
cumvallation, they dug a number of holes two feet diame¬ 
ter, and a foot and a half deep ; in which they fattened flakes 
that were capable of greatly obftruding the paffage of the 
cavalry. See Plate DXXIX. 

A line of circumvallation requires a flrong army to de¬ 
fend it. We have found the circumference of the line 
which we have been now tracing, namely, of 94 fides, each 
of 120 fathoms, to be 11,280 fathoms ; out of this number 
the gorges of the redans are to be deduced, but then their 
faces are to be added. The gorges have 30 fathoms ; and 
the two faces which have 50, give an overplus of 20 fa¬ 
thoms on each redan ; that is, to the number above men¬ 
tioned of 11,280 fathoms, add as many times 20 as there are 


redans, in order to have the entire circumference of the cir- Of Siege*, 
cumvallation. This circumference has 95 redans; there-’ 
fore we mufl add 94 times 20, or 1880, which will make 
13,160 fathoms for the whole circumference. This num¬ 
ber being divided by 2282 (which is the number of fathoms 
contained in a French league) gives about five leagues and a 
half. Now it is clear, that fo great an extent of ground 
requires a very numerous army to guard it. We may 
make a calculation pretty near, by fuppofing that every fol- 
dier drawn up in a line occupies a fpace of three feet, that 
is, half a fathom ; that the foldiers are four deep ; and that 
the army is drawn up in two lines, which will give eight 
ranks of foldiers. Each rank containing 26,320 foldiers, 
the circumference of the circumvallation being 13,160 fa¬ 
thoms, the eight ranks will therefore make 210,560 men. 

To thefe we ffiould likewife add about 12,000 or 15,000 
men for the works of the attack, which would form an army 
of about 225,000 men. And as it is not cuftomary, at leail 
in Europe, to fend fuch Ilrong armies into the field, from 
thence it follows, that the circumvallations, and the lines in 
general, when they are of a very great extent, are extreme¬ 
ly difficult to guard. And indeed the moil celebrated ge¬ 
nerals have been divided in their opinions upon this fubjed. 

They all agree that there are certain cafes in which they 
may be of fome advantage, efpecially when they are of a 
narrower compafs, and the defign of them is to flop up the 
entrance of a country of a fmall extent ; but if they are very 
large, it is extremely difficult to defend them when attacked 
by a fkilful enemy. 

It was heretofore the cuftom to add great outworks to 
the lines, fuch as horn and crown works, tenailles, &c. All 
the circumvallations of the towns that were befieged during 
the wars between Spain and Holland, under the princes of 
Orange, were remarkable for this fort of works. Thefe 
have been fince laid afide, becaufe we find that even a line, 
with its Ample redans, is very difficult to guard ; and fuch a 
number of outworks does but increafe its circumference. 

The modern lines have only a few fmall half-moons A, be¬ 
fore the gates of the circumvallation, placed, like thofe of dxxVTII. 
the towns, againft the middle of the curtains; the entrance g g . 
is Ihut up by wooden barriers, and fometimes by chevaux- 
de-frize, and other contrivances, which will hinder the paf¬ 
fage from being eafily forced. 

The lines having very little elevation, (land in no need of 
baftions to be flanked in all their parts, like thofe in the cir¬ 
cuit of a town. Redans, which are of more Ample and ex¬ 
peditious conftrudion, are fufficient. The angle they make 
with the curtain is always very obtufe, to the end that the 
foldier being placed on the face of the redan, may be the 
better able to defend its approach. It is cuftomary indeed 
to make baftions in thofe parts where the lines form fuch 
angles as could not be fufficiently defended by redans. Yet, 
whenever it may be judged neceffary, the line of circumval 
lation may be fortified with baftions. The greateft part of 
the lines at the fiege of Philipfburg was flanked in this man¬ 
ner, as may be feen in Plate DXXIX. The baftions increafe 
the circumference of the circumvallation ; and probably the 
reafon why they wereofed at the fiege of Philipfburg, was 
becaufe the circumvallation was of a very fmall extent. 

At the point of the redans, batteries are ereded to fire 
the cannon a barbette over the parapet; and the fame is 
pradifed wherever the cannon are placed on the line of cir¬ 
cumvallation. 

Hitherto we have fuppofed that the circumvallation was 
regular: but even were it irregular, the conftrudion of.it 
would differ very little from that which we have juft now 
given. 

A general ought to poffefs himfelf of all places from 

which 
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Of Sieges, which the lines may be commanded, when it is poffible to 
do it without carrying the circumvallation to too great a 
diftance. He {hould likewife take all advantages arifing 
from the nature of the ground, as precipices, eminences, ri¬ 
vers, brooks, moraffes, and, generally fpeaking, whatever is 
capable of rendering the camp of difficult accefs. If there 
are any woods or bulhes within its incloi'ure, it will be right 
to cover it in thofe parts by felling the trees, and therewith 
making a proper fence. 

The tracing of the lines is a matter of no difficulty, if 
you have a good map of the adjacent country ; fince you 
have only to bring the feveral parts of the line nearly within 
1800 fathoms of the centre of the place, and to take care 
that there Hull be about 120 fathoms from the point of one 
redan to another. 

Nor is there any difficulty in transferring this line to 
the ground ; the operation is too eafy to thofe who know 
a little of praftical geometry, to lofe any time in explain¬ 
ing it here. 

When the garrifon is numerous enough to difturb the 
befieging army, another line is traced in the rear of the 
camp, called the line of countervallaiion. As it is intended 
to oppofe a far lefs confiderable body of troops, it is never 
made fo flrong as the line of circumvallation ; but it is con- 
Pkte ftru&ed on the very fame principles, as the figure will fuffi- 
DXXX. ciently (how. 

$4 .Of the Park of Artillery. 

The park of artillery is the place which contains the 
cannon, bombs, powder, and in general all military imple¬ 
ments and machines that have any relation to the artillery. 
This park {hould be placed where there is leaft danger of 
being inful ted by the enemy. It ought to be without the 
reach of cannon-fhot, and inclofed within a particular fpot, 
which fhould be fortified alfo by a line, confiding of a ditch 
and a parapet, flanked with redans in the fame manner as 
the circumvallation. Nothing fhould be neglefted that is 
capable of fecuring it either from the attacks of the enemy, 
.or from any other poffible damage. 

§$■ Of the Trenches and Parallels. 

While the line of circumvallation is finiffiing, all the 
materials neceffary for the conftruflion of the trenches are 
got ready, and the engineer who has the direction of the 
fiege, examines on the fpot the moll proper place for the 
attacks, and the figure they ought to have; and of thefe 
he makes a particular plan. 

We have fuppofed that the place is regularly fortified, 
and on level ground ; fo that here it is indifferent on which 
fide the attack is begun. It is fufficient to explain the rules 
that are to be there obferved ; and afterwards to apply 
them to irregular towns, and to uneven grounds. Let C 
Plate (fig* 2.) be the place belieged, and A and B the baftions 
DXXX. attacked. Begin with indefinitely producing towards the 
field the capitals of thefe two baftions ; in like manner pro¬ 
duce the capital of the half-moon oppofite the curtain be¬ 
tween thefe two baftions ; fet off 800 fathoms from the fa- 
liant angles D and E of the covert-way to F and G. This 
done, take DH, and El of 300 fathoms; and from the 
centre C, with the radius CH or Cl, defcribe an arc, which 
produce beyond the points H and I ; and on this arc H I 
conftrudt the firfl: parallel. Then on the fame lines, DF, 
EG, t ike the points M and N 140 fathoms diftant from 
the points H and I; and through thefe points defcribe 
from the centre C another arc, on which the fecond parallel 
is conftrutfed. This fecond arc will cut the produced ca¬ 
pital of the half-moon in the point L, which is to be ob- 
'crvcJ, in order to begin from hence a trench, which fliall 
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extend to the fall ant angle of the covert-way litfuie this Of 5 k£;-. 
half-moon. Laftly, through the points O and P, the dif- 
tance of 20 or 25 fathoms from the angles D and E, de¬ 
fcribe from the centre C a third arc, on which the third pa¬ 
rallel'is conftrudted. 

Terminate the firfl: parallel by producing the faces a l>, 
a h of the half-moons 1 and 2, collateral to the baftions A 
and B ; but extend the parallel 15 cr 20 fathoms beyond 
the interfedtion of this prolongation. The fecond parallel 
will be lefs extended than the firfl, by about 30 fathoms on 
each fide ; and the third alfo lefs extended than the fecond, 
by about 30 fathoms on each fide. 

This being done, you have a {ketch of the trenches and 
the places of arms. The bufinefs now is to trace the 
trenches, or approaches, without being feen or enfiladed. 

Take a long ruler, and lay it on the point G, fo that it 
{hall make, with the produced capital EG of the baftion B, 
an angle EGS, whofe fide GS being produced, lhall meet 
no part of the covert-way, and {ball be diftant about 10 or 
12 fathoms from the angles to which it approaches neared. 

Take GS of an arbitrary extent, as of 200 or 220 fathoms, 
and put the ruler on the point S, fo that it {hall make with 
GS fuch an angle GST, as that the fide ST produced 
{hall not fall on any part of the covert-way, but be 10 or 
12 fathoms diftant from the moftfaliant parts. Terminate 
this fide in T, and there make alfo a new angle STI, 
whofe fide TI fhould terminate at the point I, where it 
meets the Erft parallel. Perform the like operation on FH, 
and it will give you the outline of the trenches as far as the 
firft parallel. 

At this part of the trenches you may make a greater 
number of turnings ; you may likewife carry it in a diredt 
line to the firft parallel. The moft important article is, to 
take care not to let it be enfiladed from any part of the co¬ 
vert-way; and the fewer angles and turnings it makes, the 
quicker it is conftrudted, which in transferring it to the 
ground is worthy of great attention. Take care alfo, that 
its extremity I, do not fall far from the point where the pro¬ 
duced capital of the baftion meets the firft parallel. 

By the fame method trace the trenches between the firft 
and fecond parallel, as may be feen in the figure; but as 
this part is nearer the place than the former, in order 
to avoid being raked, it muft have a greater number of 
angles. All its fides ought to cut the prolongment of the 
capital of the baftion B, as appears by the figure. In like 
manner trace the trenches betwixt the fecond and third 
place of arms, by making as frequent turnings on the pro¬ 
duced capital of the baftion B, as {hall be neceffary, in order 
to its defiling from the covert-way. By the fame method 
trace the trenches on the capital of the baftion A ; trace al¬ 
fo a trench on the produced capital of the half-moon, be¬ 
tween the fecond and third parallel, to reach the flanked 
angle of its covert-way. 

When the garrifon happens to be ftrong and enterprifing, 
it will be proper, between the fecond and third parallel, to 
make parts of trenches V, V, &c. parallel to the places of 
arms ; they are to be 30 or 40 fathoms long, and to com¬ 
municate with the trench, as may be feen in the figure. 

Thefe parts of the parallels are what we have diftinguiflied 
by the name of half parallels or places of arms. At every 
angle of the trenches obferve to produce the part of the 
trenches in thofe places, lb that this prolongation fliall cover 
that part of the trenches which it terminates. 

This will be illuftrated by an example. 

Let ABCDFGMQJie a part of the trenches, and let Plat- 
AB be one of the fides oppofite to the enemy ; produce DXXXI. 
AB, fo that BE fhall be five or fix fathoms ; and in EG *■ 
take alfo five or fix fathoms from I to L, winch a ill niva 

5 E ' the 



C **4 


r 

f Sieges 


R. 


picquets there alio. In this manner he may have the pro- Sieges, 
longation of the capitals pretty exaft. 

In order to conduft the trench by thefe capit ils, the fol¬ 
lowing method has been pointed out by marfhal Vauban. 

Examine upon the plan of the attacks what diftance there 
is from the beginning of the trench to the firft perpendicu- 


W J 

the end of the trench BEL 1 , the ufe of which is to cover 
the loyau or branch IOMG, whereby the enemy will not 
know the place where it falls into the trench AB, and to 
make room for withdrawing thofe who are in this part of the 
trenches, and that the paffage may be free at all the angles. 

In like manner produce the fide GM from M to N, and „ „ , _ 

the fide IC from O to P, and you will have the end of lar; meafure this perpendicular and the fide or part of the 
the trench MNOP, which will cover the branch DCOQ^ branch correfponding to it; take cords of equal length with 
Do the fame at all the angles of the trench. thefe lines, and faften the extremities of the two cords, one 

The parapet of the trench being made to cover it, ought reprefenting the length of the line of direflion, and the 
to change iides alternately. If, for inftance, AE, in die other that of the branch which makes an angle with it, to 
preceding figure, is towards the place, it is evident that the a picquet at the point of the produced capital where the 
fide GN will be towards it alfo, and likewife the fide CD ; trench begins, and make two men walk, each of them hold- 
and therefore the parapet of the trench is fucceffively con- ing one end of thefe cords, viz. one in a direft line towards 
ftru&ed from the right fide to the left, and from the left the place, the other alfo advancing towards the place and 
to the right. In the plans of attacks, the fide of the walking alongfide of the former. When the firft comes to 
parapet of the trench, as alfo that of the parallels, are di- the fartheft diftance betwixt the opening of the trench and 
ftinguilhed by a ftronger line than any of the reft ; but the the firft perpendicular, he muft plant a picquet on this point, 
latter admits of no difficulty, becaufe we may eafily com to which he is to faften the cord which expreffes the per¬ 
ceive that, being parallel to the place, its parapet muft ne- pendicular. He muft take the other end of this perpendi- 
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ceffarily be on the fide that faces it. Care has been like 
wife taken to exprefs, as we have already mentioned in the 
figure, the parapet of the branches, by a ftronger line than 
the other lines of the attacks. The fide of the trench op- 
pofite to the parapet is called the remerfe of the trench . 

The trenches are generally no more than three feet deep ; 
and their parapet, beginning from the bottom of the trench, 
is fix feet and a half high, or thereabouts. The parallels 
have a parapet like the trench, and of the fame height; but 
as they are intended for firing over, they are made with a 
kind of banquette, as may be feen Plate DXXXI. fig. 3. 
to raife the foldier, to the end that he may fire over the pa- 


cular, and afterwards turn off to the right or to the left, 
according to the fide where the perpendicular ought to be, 
till the part of the cord expreffing the perpendicular is well 
ftretched, and joined to that end of the cord of the trench 
carried by the other man : at their meeting they are to 
plant a picquet, by means of which the triangle, thus trans¬ 
ferred to the ground, will be like that which was taken 
upon the plan; and this part will be traced on the ground 
in the fame manner as on the plan. In like manner may 
every part be traced in the beginning, when the trench is 
yet at a diffance from the place. 

Let the trenches be traced upon the plan (fig. 2.), and 


rap?t. On the parapet ot the places of arms are put baf- let C be the place againft which you are to direft the at- 
kets, fafeines, or land-bags, ranged in fuch a manner that tacks, transferring the plan to the ground : let BG be like 
the troops may be able to fire without being too much feen wife equal to the line of dire&ion of the plan ; you are tc 
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by the enemy. The third parallel, or place of arms, is ge- plant along this line a fufficient number of picquets, with 
-11 -j *1- - - n a ? r ’ - c burning matches tied to them, in order to difcover them 

the more eafily. 

To begin the tracing of the trenches, tie to the picquet 
G a cord of the length GS, and to the fame picquet another 
cord of the length GX : let there be two men, and each 
take an end of thefe two cords, and let them walk, the one 
at a venture towards S, and the other direflly to X towards 
the place along the line of direffion BG ; and having reach¬ 
ed the end of his cord, let him faften it with a picquet, after 
having drawn it very ftraight; and to this picquet let him tie 
one of the ends of the cord, which is to mark the perpen¬ 
dicular XS. Let him take the other end, and walk to¬ 
wards S till his cord XS is ftretched very tight, and then 
let him join the man who holds the end of the cord GS, 
and let them faften a picquet in S, where both the cords join. 
Let them afterwards take away the cord XS, the perpendi¬ 
cular which is of no ufe, and the cord GS which remains 
will mark the real tracing of the trenches. In order to have 
the line ST, you come to the picquet X ; to which you tie 
a cord of the length of XY, and another to the picquet S of 
the length of ST. Let two men, as before, take each an 
end of thefe two cords, and let them walk, the firft who 
holds the end of the cord XY directly towards B, and the 
other who holds the end of the cord ST obliquely towards 
T: he who holds the cord XY, having reached Y at the 
end of his cord, ffiall place a picquet there ; to which let him 
tie the end of the cord of the perpendicular YT, and let 
him walk towards T, bolding the end of this cord, till he 
meets or joins the man who holds the end of the cord ST * 
and at the point T of their meeting let them place a pic¬ 
quet, to which let them tie the end T of the cord ST- 

After 


nerally wider than the reft. Sometimes the infide of its 
parapet is Lkewife made with fteps or banquettes, to the 
end that the foldiers may conveniently pafs over it in cafe of 
an attack. See fig. 4. 

There will never be any great difficulty in tracing the 
attacks, from an exaft plan, by obferving the method we 
have made ufe of to make its parts defile properly. But 
the difficulty is to transfer the works from the plan to the 
field j for doing which the following plan has been recom¬ 
mended. 

In the firft place, the engineer muft from all the angles 
of the branches of the trench, upon the plan, draw perpen¬ 
diculars to the produced capitals ; obferving the diftance of 
each of thefe perpendiculars and their length. He is then 
to walk about the place in the day-time, at a fufficient di¬ 
ftance to be without the reach of mufket-fhot. It is not 
ufual to fire cannon againft a Angle man, becaufe the (hot 
is very uncertain, efpecially againft a perfon who does not 
ftand ftill for any time; therefore, without any great dan¬ 
ger, he may only keep himfelf out of mufket-ftiot. It is 
eafy to difcover the flanked angle of the baftions againft 
which he wants to direft the attacks, and the faliant angle 
of the covert-way oppofite to them; which gives two 
points, and thefe the dire&ion or the prolongation of the 
capitals of thofe baftions. Confequently he has only to 
plant fome picquets on the diredlion of thefe points, in order 
to have the prolongation of the capitals of the baftions. 
Thefe picquets can only be put out of the reach of mufket- 
ftiot ; but by day-light he may obferve fomething of the 
ground lying in the dire&ion of thefe picquets, and he may 
afterwards reconnoitre it in the evening, in order to place 
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Of Sieges. After this take away the cord of the perpendicular, and 
thus continue the fame operation as long as you pleafe, or 
are able, in order to trace all the other turnings or wind¬ 
ings of the trenches. 

This whole operation fuppofeth that you know exadlly 
the diftance of the point G, the extremity of the line of 
dire&ion to the top E of the faliant angle of the covert¬ 
way. This diftance may be found by the common rules of 
pj ate trigonometry, or by the following fimple method pointed 
EXXXI. out by marlhal Vauban : Let A (fig. 5.) be the vertex of 
the faliant angle of the covert-way, and AB the line of di¬ 
rection of the trench whofe length you want to take. At 
the point B, draw BC perpendicular to AB, to which give 
what meafure you pleafe, as 80 or 100 fathoms, and at the 
point C draw CD perpendicular to BC : In CD take any 
point E, and in the line of direction between it and the 
angle A, place a picquet G, in the line BC. Meafure GC 
and CE, and fay, as GC : BG : : CE : A B. 

When once you have found out by this, or fuch other 
methods as you may make ufe of, the length of the line of 
direction EG (Plate DXXX. fig. 2.), you will be always 
able to know the diftance that remains to the faliant angle 
of the covert-way, and to the points I, N, P, through 
which the parallels or places of arms are to pafs. Thefe 
points being determined, it would be an eafy matter from 
geometry to find out a method of defcribing the parallels 
that are to pafs through them, if their lituation admitted 
the engineers to perform the operation quietly by day-light; 
but they are to be traced in the dark, and under the fire of 
the place : fo that there is no other way to trace them than 
by approximation, that is, to move as nearly parallel to the 
circuit of the place as you can by your judgment; and to 
plant picquets, with cords tied to them at proper intervals, 
the whole length of the line. But you can trace with 
cords only the firft parallel ; for the others are too near 
the place to permit you to perform this operation : you are 
therefore to proceed in tracing them almoft in the fame man¬ 
ner, as we (hall obferve when fpeaking of the fap, to which 
they belong, and which is carried on by that method. 

§ 6. Obfervattons on the propereft Part for making the Attacks, 

While the lines are perfecting, the neceffary materials 
are to be got ready for the conltruCtion and operations of 
the attacks. The materials confift of fafcines, picquets 
three feet long, and about an inch or two in diameter, 
gabions, and picquets for gabions. There muft likewife be 
a provifion of the leveral inftruments or tools neceffary for 
thefe operations. / 

The engineer, who has the direction of the fiege, will 
likewife make ufe of this time to examine into the parts 
moft convenient for can ying on the attacks, and where they 
will be molt fimple and expeditious. There are few for- 
trelfes in Europe, of which plans are not to be had ; but 
as it is prefumed that the enemy hath increafed the fortifi¬ 
cations of a town which is threatened with a fiege, care 
fhould be taken to get intelligence thereof from fome fkilful 
perfon that has been in the place, and made all the obfer- 
vations poffible in regard to the works lately raifed, with¬ 
out giving any fufpicion of his intentions. The danger 
of fuch an undertaking is very well known, fo that the per¬ 
fon employed cannot be too cautious in keeping himfelf con¬ 
cealed. 

While the circumvallation is making, the engineers may 
at a diftance, or, as we have already obferved, out of mulket- 
fhot, examine fome part of the out-works ; and afterwards, 
from the report of the perfon fent into the place, and from 
what they know themfelves, they may fettle with the ge¬ 
neral the propereft and fitted place for carrying on the at- 
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tacks. On this occafion there are many things tore ohff-rv- Of fiege*. 
ed,as well with regard to the ground as to the fortifications ; ** 

but in a work of this nature, it is fufficient to con fid sv the 
points of moll importance. 

Firft of all, the nature of the ground about the place 
muft be well obferved, Whether there are any ditches or 
hollow ways, that may ferve as a cover to guards of horfe 
and foot againft the cannon of the place ; whether there are 
any parts that command the town, and may ferve for the 
ereCting of batteries ; and whether the ground is fit for the 
works. The moft favourable circumftance is to find a foil 
eafy to dig ; then the works advance with eafe and lefs loft, 
becaufe the foldier isfoon under cover, and the cannon does 
not do half themifehief as in ftony places. If the ground 
about the place is a pure rock, or a moral's, the operations 
are extremely difficult; and there will be occafion for a vaft 
quantity of fafcines, fand-bags, wool-packs, &c. becaufe the 
workmen are in much greater danger. 

The riv*rs which run through the town, or in the neigh¬ 
bourhood, likewife deferve confideration ; for they feparate 
the attacks, and it may happen by fome ftoppage of the 
water, or other accident, that the bridges of communica¬ 
tion being broke down, the feparation of the attacks will 
expofe the army of the befiegers to be defeated, by which 
means the place may be relieved. It is proper alfo to in¬ 
quire, whether thofe rivers are not fubjeCt to inundations, 
which, if they were to happen during the fiege, and to 
break in upon the attacks, would oblige the befiegers to 
abandon the trenches, and to raile the fiege. In a word, 
whether the town can command any quantity of water fo 
as to make an inundation round the place, and to lay the 
ground appointed for the attacks under water. All thefe 
points, and a great many others which we do not mention, 
deferve the moft ferious attention. 

After choofing the propereft ground for the attacks, a 
general is to confider the front which is leaft fortified and 
leaft covered with outworks. All other things being the 
fame, it is evident, that the fewer outworks there are, the 
eafier will be the attack. But if the place be fituated in a 
morafs, or upon an eminence, then he muft necelfarily make 
his attack on the acceftible fide, be its outworks what they 
will. In a word, the whole choice of the attacks confifts 
in finding out the propereft ground, and the weakeft fide ; 
but as it is to be prefumed that the enemy are acquainted 
with the nature of the ground about the place, and there¬ 
fore have taken care to fortify more exactly thofe parts 
which are moft favourable to an attack, the befiegers 
fhould not hefitate to make their approaches on that fide ; 
where, by the fituation of the ground, they may gain, 
what the increafe of the fortifications might otherwife make 
them lofe. 

§ 7. Of opening the Trenches, 

Every thing being ready for opening the trenches, the 
ground pitched upon, the attacks fettled and drawn upon a 
plan, and ftores or magazines of all the materials neceffary 
on the occafion being within reach of the place where the 
pioneers propofe to work ; the general having alfo fettled 
the round of duty for the guard of the trenches, both of 
horfe and foot, as likewife the number of horfe for bringing 
the fafcines, with the number of pioneers and troops to fup- 
port them : and the chief director of the engineers having 
acquainted the reft of the corps with his plan of attack, 
and the manner they are to aCt; in a word, every thing being 
ready for execution, the troops defigned for the fervice of 
the firft night being prepared and drawn up in battalia at 
the place of rendezvous, and the pioneers provided with faf¬ 
cines, picquets, fhovels, and pick-axes;—in the dulk of the 
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Q Sieges^ evening they all begin to advance, every foldier being oblig¬ 
ed to carry a fafeine, together with his arms, in order to 
reach the place deligned for opening the trenches. The 
guard of horfe march at the fame time to their affigned polls, 
to the right and left of the attacks, ready to fupport the 
troops for the guard of the trenches in cafe of any fally from 
the enemy. All this is to be done with the greateft filence 
poffible, and nothing Ihould be neglefted to conceal the de- 
fign from the enemy. 

The pioneers are, according to marlhal Vauban, divided 
into brigades of 50 men each, commanded by a captain, a 
lieutenant, and two fergeants. They advance four or fix 
abreaft, near the place where the trenches are to be open¬ 
ed ; after which the reft of the troops that are to fupport 
them, being come up, the engineers charged with the tra¬ 
cing of the trenches, and who are to place the pioneers, 
make them come forward where the opening is to com¬ 
mence, while the battalions that fupport them are drawn up 
to the right and left in the places affigned them, where they 
unload the fafeines, and filently wait for further orders. 
In the meanwhile the engineers trace the branches of the 
trenches, and the firft parallel in the manner already deferi- 
bed, and the work is advanced as fall as poffible. 

As much work is undertaken as the pioneers can be ex- 
pefted to perforin this firft night: and in proportion as the 
tracing goes on, the engineers place the pioneers, making 
them file off one by one, each carrying his fafeine under the 
right arm if the place is on the right, or under the left if it 
is on the left, to the end that by the pofition of their faf¬ 
eines, which they lay on the ground along the tracing, and 
on the fame fide as they carry them, they may be enabled 
to diftinguilh the fide of the place, that is, the fide towards 
which they ought to throw up the ground in order to cover 
the trench from the fire of the town. As fall as they are 
placed, they are ordered filence, and made to lie down with 
their faces on the fafeines, and not to begin to work till 
commanded. The whole operation begins at the fame 
time, that they may advance equally. When every thing 
is ready, and the pioneers are all placed along the tracing 
which is purpofed to be made this firft night, orders are 
again given for them to work ; and then they all fet about 
it with all the diligence poffible till day-light, that they may 
be covered againft the fire of the place, which is ftill very 
dangerous in the morning, confidering that the trench has 
not had time as yet to be rendered fo perfect as it ought. 
The troops that are to fupport the pioneers are put under 
cover on the back of that part of the trench which is Unfill¬ 
ed ; that is, on the border of the trench oppofite to that on 
which its parapet is railed; they are made to lie on their 
faces; after which the pioneers, who have been upon duty 
in the night, begin to file off, and others 'fill up their places. 
It is very difficult this firft day to render the trench as com¬ 
plete as it fhould be ; but no pains are fpared to make it as 
complete as poffible. 

As the defign cannot be now concealed from the enemy, 
the guard mounts the next day with drums beating about 
noon ; and care is taken to continue the work of the trenches 
the fecond night, in the fame manner as the firft, that is, 
by placing the pioneers uncovered, becaufe they are at fuch 
a diftance from the town, that the fire is not yet dangerous 
enough to require their being placed otherwife: the work 
goes on quicker in this manner; but it mull neceffarily be 
altered as foon as the workmen come within mulket-fhot of 
the place. 

The firft night is the belt adapted for advancing the 
works of the trenches, becaufe of the diftance from the 
place, which is too great to apprehend any danger from 
the enemy's fire. Sometimes it happens fo, that the ene¬ 


my is not apprifed of thefe works; efpecially when all the Of Sieges, 
necefiary precautions have been taken to conceal them, and 
in that cafe the bufinefs is done in a manner without lofs or 
danger. It is of importance to advance them with fuch 
expedition, that they may be fit to receive the troops who 
are to fupport the pioneers, in order to cover them againft 
the fire of the place ; and as the firft parallel is defigned for 
this purpofe, therefore it cannot be perfected too foon. 

According to marlhal Vauban, the firft place of arms, 
though begun the firft night, has need of a fecond and a 
third, before it can be completely finilhed and in condition 
to hold the troops that are to guard the trenches; but the 
work for perfecting this line will not hinder the befiegers 
from advancing to the fecond parallel, which ought not to 
be begun till the fourth night. It is to be obferved, that 
the guard who mount the trenches are changed every day ; 
they mount about noon, and they are to be as ftrong as lhall 
be requifite for oppofing the fallies which the garrifon of the 
place may make againft the workmen. They are generally 
equal to two-thirds of the garrifon, becaufe the enemy may 
fall upon the trenches with that number, referving the other 
third to guard the town. But as it is poffible that the be- 
fieged may think proper to fally forth with their whole 
force and fall upon the workmen, together with the troops 
that fupport them ; therefore, in order to guard againft every 
accident of that fort, the troops in the trenches ought to be 
nearly equal to tbofe of the place, efpecially in fmall towns, 
where a few are fufficient to guard the polls, or where the 
burghers are fo well attached to the prince, that the" com¬ 
mandant may depend upon their fidelity in guarding the 
town; becaufe in that cafe he may make a general effort 
with his whole garrifon againft the troops in the trenches. 

We have obferved, that the fecond night the pioneers 
may ftill be placed uncovered ; but the third it would be 
very dangerous to do it, becaufe of the enemy’s fire being 
too near. When the engineers are of this opinion, they 
take care not to expofe the men any longer uncovered, and 
then the works are carried onbyfap. 

§ 8. Of the Sap. 

Let ABC be the part of the trenches advanced to A, 
fo near the town as to render it impoffible, without evident 
danger, to work any longer at the approaches, unlefs the 
men have fome cover againft the fire of the place : and let 
the branch AD be traced by the engineer, not with a cord, 
as at the opening of the trenches, but with fome picquets, 
which he has taken care to place in the direftion this branch 
ought to have, to ferve as a guide to the workmen. A cut 
is made in the parapet BA of the trenches ; and then the 
men defigned toworkbyfap, who are therefore called fap- 
pers, will move forward through the opening A, fucceffively 
eight in number. The firft is to roll before him a mantlet 
to cover him againft mulket-fhot. He advances as far as is 
neceffary to place a gabion on the line AD; and this ga¬ 
bion being fet on its bafe, in the proper fituation, with the 
picquets uppermoft, thefapper makes a little trench behind, 
about fix inches diftant from the gabion, of a foot and a 
half in depth, and as many in breadth, and he empties the 
earth of this ditch into the gabion. This done, he places 
a fecond gabion near the firft, in the fame manner, and al¬ 
ways under the cover of his mantlet; in like manner he 
makes a ditch behind, the earth of which ferves to fill his 
gabion. Thus be places a certain number, till he grows 
tired of the operation. 

The fecond fapper, who immediately follows him, widens 
the ditch made by the former by fix inches; on the oppofite 
fide to where the gabions are placed, and makes it half a 
foot deeper. The earth he digs up ferves to fill the gabions 
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Of Sieges, of the firft fapper. The third Tapper widens the ditch of 
the two firft like wife half a foot, and he deepens it in tine 
fame proportion. 

, At length: the fourth enlarges it alfo in the fame propor¬ 
tion, in billlfth and depth ; and then the trench is three 
feet wide, and the fame in depth, which is as much as it 
ought to be. The earth dug up on this occafion is fuffi- 
cient, not. only to fill the gabions placed by the Tappers, 
but likewife to make a parapet of the reft, which is thrown 
up, and is ftrong enough to refill mulket-lhot. The third 
and fourth fapper lay the fafcines over the gabions, with 
their hooks, or otherwife ; then they prefs them down, fo 
that the (lakes of the gabions (hall keep them firm. As 
the Tappers are ranged by .brigades of eight each, while the 
firft four are working at the Tap, in the manner above de¬ 
ferred, the other four furnilh them with gabions, fafcines, 
and whatever other things they want. But when the firft 
four are tired, the four laft take their places, and work in 
the fame manner ; after which they are relieved by the firft, 
and fo alternately, till each has performed his part at the 
head of the fap. 

When the firft gabions are placed, dp the fap is not as 
yet perfe&ed, the part in which the gabions touch one ano¬ 
ther being lefs folid than the reft, their joints are filled up 
by fand-bags, which are taken away \ffien the work is com¬ 
pleted, or thofe interlaces are filled up with fmall fafcines 
called fap-faggots. 

This is the nature of the fap ; a work fo much the more 
confiderable, as it is performed by day as well as night. 
Several faps are carried on at the fame time ; and there is 
one to both fides of each of the attacks for the fecond and 
third parallel. There are likewife faps to each of the ad¬ 
vanced parts, and to the half places of arms or parallels. 

We have fuppofed that the firft fapper covered himfelf 
with a mantlet; this was the cuflom formerly, and an excel¬ 
lent cuftom ; but now it is more ufual to have a fluffed ga¬ 
bion. He rolls this gabion before him, and ufes it in the 
fame manner as he would the mantlet. Though care be 
taken to, give a fluffed gabion to the directors of the faps, 
yet it happens fometimes that the Tappers will not make ufe 
of them : for as the weight of this gabion renders it fome¬ 
times troublefonie to roll, they choofe to do without it; and 
are fatisfied with rolling feveral gabions before them, near 
one another, and with working behind them. Thefe ga- 
bions are indeed of little defence, but are fufficient to con¬ 
ceal them from the enemy, who cannot tell the gabion be¬ 
hind which the firft fapper is. But as the prefervation of 
thefe men is of great importance, they ought to be obliged 
to work behind the fluffed gabion : for the fame reafon, the 
firft fappers Ihould have a cuirafs, and even a head-piece, 
mufket-proef. 

There are three forts of fap} the fimple, viz. that 
which we have been deferibing, the double, and the flying 
fap. 

I. The fimple fap, or the fap without any other appella¬ 
tion, is made on one fide, or, which is the fame thing, has 
only one parapet. 2. The double fap has a parapet on each 
fide, and is carried on wherever its two fides are feen from 
the place. 3. The flying fap is that in which they do not 
give themfelves the trouble of filling the gabions with earth ; 
.it is made where the workmen are not much expofed, and 
in order to accelerate the approaches. 

As foon as the men have brought the fap to its proper 
perfe&ion, the pioneers are ordered forward, and thefe make 
it of the fame width as the other parts of the trenches; upon 
which it changes its name of fap to that of trench. It is 
called a trench , if it ferves as a way to the town ; and a place 
of arms, if it be parallel to it, and defigned to lodge troops. 


See Plate DXXXI. fig. 7, 8. DXXXII. fig. 1. 2. See Of Sieges, 
alfo the tipper compartment of Plate DXXVI 1 I. for figures 
of the different inftruments ufed in this and other operations 
of a fiege. 

$ 9. Of Batteries. 

Cannon is made ufe of at a fiege for two different pur- 
pofes ; the firft to drive away the enemy from their defences, 
and the fecond to difmount their guns. 

To produce thefe two effedts, the batteries Ihould not be 
above the mean reach of cannon Ihot from the place; that 
is, above 300 fathoms. Therefore there is no poffibility of 
conftrudting them till the firft parallel is formed ; and as the 
diftance of this firft parallel from the place is generally 300 
fathoms, the batteries mud be on this line, or beyond it, 
nearer the town. They mull always be placed, when the 
ground will permit, on the produced faces of the works at¬ 
tacked, as. we have mentioned in the maxims of attack. 

Let Z be the centre of the place attacked, and the p] ate 
trenches, as well as the parallels, completed. To find a DXXXII. 
proper pofition for erecting batteries, produce the faces fig- 3 - 
AD, AG, BE, BF of the two baftions attacked, till their 
prolongation cuts the firft parallel. Produce alfo the two 
faces OM and OL of the half-moon MOL of the front at¬ 
tacked, and the faces HG and IK of the two colLleral 
half-moons 1 and 2, to the firft parallel, anderedt batteries 
on thefe produced faces, as you fee in P, Q, R, S, T,, U, 

X, and Y. 

They are advanced beyond the firft parallel 40 or 50 fa¬ 
thoms ; and are parted from the trenches, to the end that 
they may be ufed with greater eafe and convenience, and lefs 
trouble to the workmen. 

§ 10. Of Sallies. 

That we might not interrupt the. making of the trench¬ 
es, we condudted them to the foot of the glacis, without 
taking notice of fallies ; that is, attacks which the garrifon 
may make againft the trenches, with a view of ruining or 
retarding the works. As it is not-to be prefumed thaE the 
enemy will fuffer themfelves to be ftraitened ,in the town 
without ufing fome endeavours to prolong the fiege, and as 
fallies feem to be one of the principal means they can em¬ 
ploy, it is proper to point out the condudl to be obfei ved, 
not only for preventing their effedts, but likewife for render¬ 
ing them difadvantageous to the enemy. 

Sallies can be attended with no fuccefs, unlefs they are 
made at a time when unexpedted. When the workmen are 
fuddenly. fallen upon, they are flattered, and obliged to fly; 
which mull occafion confufion and diforder among the troops 
that are to fupport them ; and it requires fome time before 
they can be brought again to order, and made to charge the 
enemy. In the mean while the latter avail themfelves of the 
opportunity to fill up the trenches, and to do all the mif- 
chief poffible, but when the troops are upon their guard 
againft every defign of the enemy, if the latter ftir out of 
the place, they are fuffered to advance ; and care is taken to 
cut off their retreat, by means of the cavalry and the pic- 
quet, in cafe they fhould advance too far into the field: 
otherwife they are fired at from the places of arms, and 
other works within reach ; and then they are brilkly at¬ 
tacked by the grenadiers and the troops upon duty in the 
trenches. Care, however, mull be taken not to purfue 
them too far, for fear of the fire of the place, which never 
fails to be extremely (harp when the enemy have got back 
to the covert-way. 

In proportion as the works advance towards the town, 
fallies become more dangerous to the befiegers, becaufe the 
enemy may fall upon the trenches more readily ; for which 
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Of Sic; '?, veafon, double care fhould be taken to Aral ten them more 
clolbly, and to prevent their Tallying out with impunity'. 
As the works carried on beyond the fecond parallel are 
more expofed than the reft, becaufe of their proximity to 
the covert-way, no part fhould be advanced without being 
well fupported. Hence, as we have already taken notice, 
half-places of arms are formed, in order to fupport the head 
of the trenches, till they reach the third place of arms ; 
which mull: be fet about with the greatelt care and ex¬ 
pedition poflible. When this is done in the manner it 
ought, there will hardly be any farther danger from the 
failles. 

Sallies are feldom made in the day-time but by a pre- 
fumptuous enemy, who imagine they may fafeiy attack and 
defy the troops on duty in the trenches: but they are eafily 
repulfed, unlefs the befiegers are fo weak as not to be able to 
furnifh a fufficient guard for the trenches ; in which cafe they 
ought not to continue the fiege, left they run a rifk of being 
at length entirely defeated. 

At the opening of the trenches, and when the befiegers 
are at a good diltance from the place, there is little occa- 
fion to be afraid of any fallies in the day; for there would 
be full time enough to prepare to receive them before they 
reached the works. If the enemy are difpofed then to if- 
fue forth, they will do it by night; but it will be an eafy 
matter to get intelligence of any attempt they may make, 
by ordering parties of 10 or 12 men, headed by a ferjeant, 
to range in the night between the trenches and the town. 

Thefe men may lie on their faces as near the place as 
poflible ; remaining in profound filence till they hear or per¬ 
ceive forae motion in the covert-way ; then they fhould fend 
one of their own body immediately to acquaint the lieute¬ 
nant-general who that day commands the trenches, and the 
reft fhould continue there as long as they can be concealed, 
to fee which way the enemy direct their courfe. This 
caution is not only Ample and eafy, but fufficient to guard 
the befiegers againfl; furprife, and to enable them to give a 
warm reception to the enemy. 

When the works are advanced pretty near to the place, 
for inftance, to the third parallel, if the enemy fhould then 
fally out and fall upon the workmen, the latter muft be or¬ 
dered to retire quickly to the back of the third place of 
arms, and let the guard fire brifkly upon them, without 
minding the overturning of a dozen or two of gabions ; for 
the galling fire of the fmall arms, to which the enemy are 
expofed during this expedition, will make them pay dearly 
for what little diforder they occafion. 

5 xi. Of the Lodgments on the Glacis, and the taking of the 
Covert-way. 

We left the works at the foot of the glacis, and at the 
third parallel; our btifinefs is no w to make a lodgment there, 
and to go on with them till we have driven the enemy from 
the covert-way. 

Our being then fo near the covert-way, renders it impof- 
fible to defile from it; but in order to prevent the effedt 
of enfilading, it is neceffary to make the trenches much 
deeper in the glacis; the fire of the covert-way being very 
near, cannot plunge into thofe deep trenches, which renders 
it lefs dangerous to abide there than it would other wife be 
were it not for this precaution : or they are made with tra- 
verfe, much in the fame manner as in the covert-way, by 
Which means the enfilading will be prevented in part, though 
not entirely. 

In regard to the figure of the lodgment on the glacis, 
it varies according to the different circumftances or pofition 
of the works by which it is defended. The common way 
is to make feveral fhort turnings or zig-zags upon the ridge 


of the glacis, in the diredlion of the faliant angle of the Of Siege*, 
covert-way, and continued to this angle; or you begin wilh 
making two or three fhort turnings cowards the foot of the 
glacis, from whence youalcend afterwards by a direct trench, 
or lap, in the following manner. s 

Two Tappers roll each a mantlet, or fluffed gabion, before 
them on the ridge of the glacis ; each making a lap, one 
on one fide of the ridge, and the other on the other. The 
ditch is dug deeper than ufual, in order to cover them the 
better againfl the fire of the place. This work, which ad¬ 
vances on both Tides at the lame time, and both fides co¬ 
vered, each with a parapet, is what we called a double ftp. 

In the middle they make traverfes three fathoms thick, and 
of the fame breadth as the trench. On each fide fmall paf- 
fages are made like thole over againfl the traverfe of the 
covert-way, to the end that the communication thereof be 
not interrupted. 

Thefe traverfes are conftrufted fo near to each other, as 
to be a fufficient cover, by their elevation and diflance, 
againfl the fire of the place. In order to guard againfl 
the effedt of the grenades, upon coming within their reach, 
that is, within 14 or 13’ fathoms of the covert-way, care 
is then taken to cover this trench with blinds or, which is 
the fame tiling, to cover the upper part of it. The firfl 
and fecond figures of Plate DXXXIII. will fhow this dire& 
trench. The firfl exhibits the plan, and the fecond the 
profile, which paffes over one of the traverfes. 

All this being done, and the third parallel finifhed in the 
manner we fuppofed, they advance from this parallel upon 
the glacis to each of the faliant angles of the covert-way of 
the front attacked, and they begin with making two or 
three fhort turnings, as marked on Plate DXXXIII. fig. 6. 
along the ridge of the glacis, fo as to occupy about one-third 
thereof. Thefe are to be made as deep as neceffary, to 
be a (belter againfl the fire of the covert-way ; afterwards 
they may proceed diredlly along the ridge of the glacis, by 
a deep ditch, to the faliant angle of the covert-way. M. 

Vauban obferves, that if we follow directly the ridge of the 
glacis, this trench is made without much danger: for the 
palifade which is placed at the faliant angle of the covert¬ 
way, and the other two next it, do not prefent diredlly to 
the ridge, but only oppofite to the faces ; where at the mod 
there is only room for one or two fufilcers to fee the head 
of the trenches, and who are eafily filenced by the fire of 
the third parallel, which ought to be well ferved, and like- 
wife by that of the ricochet. 

Upon coming to the middle, or two-thirds of the glacis, 
two new faps are made, b b, ibid, which embrace both fides 
of the covert-way, to which they are almoft parallel. Their 
length is 18 or 20 fathoms, and about five in breadth. They 
are covered at the end with crochets and winding traverfes, 
which prevent the fire of the covert-way from enfilading 
them eafily. 6 

The parapet of thefe faps is raifed about eight or nine 
feet above the glacis; and by means of gabions, three ban¬ 
quettes are made, as may be feen Plate DXXXIV. fig. 5. 

The foldier placed on the upper banquette is thereby raifed 
high enough to plunge into the covert-way, as appears from 
the fame figure. When this work, which Marfhal Vauban 
calls the cavalier of the trench, is once finifhed, it is very 
difficult for the enemy to remain anywhere in the covert¬ 
way ; for they would be too much expofed to the fire 
of the foldiers placed on thefe cavaliers. But thefe places 
of arms or cavaliers cannot be made without being pro¬ 
ved by the ricochet batteries, which enfilade the covert¬ 
way. / 

Thefe cavaliers being once finifhed, it is eafy to carry on 
the direct trench} as far as the faliant angle of the covert- 

way. 
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Of Sieges, way, and to eftablifh at the point of this angle and on the 
head of the glacis a fmall lodgment bounded by a circular 
arc ; whence the enemy may be entirely driven from the fa- 
liant place of arms of the covert-way. Afterwards this 
lodgment may be widened on branches of the covert-way, 
by digging into the upper part of the glacis, at the diftance 
of three fathoms from the inner fide ot the covert-way ; to 
the end that this thicknefs may ferve as a parapet to the 
lodgment, and fcreen it from the cannon. 

The operation we have been defcribing, to reach from 
the third parallel to the faliant angle of the covert-way, is 
formed at the fame time againft all the frliant angles of the 
front attacked : hence the enemy is obliged to abandon 
them almoft at the fame time ; and the lodgment on the 
glacis is afterwards advanced on both (ides of thefe an¬ 
gles, towards the re-entering places of arms of the covert¬ 
way. 

As it is impoflible to make this lodgment defile from the 
works of the place, there is no other way to guard againft 
the enemy’s fire than by many traverfes. The 5th figure 
of Plate DXXXIII. fiiows the plan of part of this lodgment 
with its traverfes ; which are made with chandeliers and ga¬ 
bions. If the enemy, notwithftanding the cannon and bomb- 
batteries a ricochet, and the fire of the cavaliers of the trenches, 
fhould obftinately continue in there-entering places of arms 
of the covert-way ; in order to compel them to remove, bat¬ 
teries for throwing of ftones are railed overagainft thofe places 
of arms : and with this view, as foon as the lodgment of 
the glacis is brought within one-half or two-thirds of the 
branches of the covert-way, on both fides of the re-entering 
angle, a fap is carried onoppofite to the place of arms; and 
on this fap batteries for throwing ftones are erefted, as may 
be feen in c c, Plate DXXXIII. fig. 6. Thefe batteries being 
finifhed and ready to play, they difcharge a (bower of ftones 
into the place of arms (fig. 6 ), which will not fuffer the 
enemy to maintain themfelves there any longer. The lodg¬ 
ment continues to advance; and as ioon as the enemy is 
driven from the place of arms, it is continued all round the 
faces thereof. This lodgment being properly finifhed, will 
hinder the enemy from venturing to return to the covert¬ 
way ; and of courfe will fecure the pcffeflion of it to the 
befiegers. Thefe lodgments are made with gabions and faf- 
cines ; the gabions are filled with eai th, fafcines are put over 
them, and the whole is covered with earth ; they fink into 
the glacis as deep as is requilite to be covered againft the 
fire of the place. 

I11 the whole of this account we have not made ufe 
of mines; becaufe we were willing that the defcription of 
the works, which are carried on from the third parallel, 
in order to become mailers of the covert-way, fhould be 
as plain as poffible. This omiflion we fhall now fupply, 
by making mention of the principal difficulties occafioned 
by mines, in endeavoui ir.g to drive the enemy from the 
covert-way. 

Without mines the enemy would find it very difficult 
to retard the works we have been defcribing ; becaufe the 
ricochet batteries muft gall them esceifively, and break up 
their defences, fo as to deprive them of all fhelter ; but they 
may have fome refource left in woiks under ground, where 
their miners can proceed with more fafety ; while thofe of 
the befiegers, not having the fame knowledge of the ground, 
can only grope in the dark ; fo that it is altogether a mere 
chance if they find out the enemy’s galleries, and fucceed 
in as to deflroy them. If information is received that the 
glacis is countermined, there can be no manner of doubt 
but the en.my will avail themfelves of their countermines, 
to carry br.mche forward into the field ; and then to avoid, 
as much as poffible, the mifcbief that may be done by thofe 


fubte; raneous fires, in the third parallel fhafts or pits are Of Siege?, 
funk i 8 or 20 feet deep, if the ground will permit, in order w 
to get below the galleries of the befieged : and from thence 
galleries are carried on towards the covert-way, to meet with 
thole ot the enemy, by boring the earth with a long iron 
needle or augre, to find them out. If they are found un¬ 
derneath, an opening is made down into them, and (hells 
are thrown in, to drive away the enemy and to ruin their 
gallery. If, on the contrary, they are found above them, 
a fmall mine muft be fprung to break them : but if none 
of the enemy’s galleries can be found, in that cafe branches 
muft be carried to the right and left; at the end of which 
are made fmall chambers, to fhake the neighbouring ground, 
which can hardly mifs deftroying the galleries and chambers 
of the befieged. 

Notwithftanding all the care that can be taken in this 
cafe, it is not to be prefumed that the mines of the befieged 
under the glacis fhould be rendered abfclutely ineffectual; 
but as foon as any of them are fprung, workmen are imme¬ 
diately lent to make a lodgment in the pits. In fome 
grounds, the mines of the befieged may be fpoiled, by let¬ 
ting in a brook or rivulet into the galleries ; for which pur- 
pofe you have only to dig pits in the neighbourhood, and 
let the water run in. The expedient was made ufe of at 
the fiege of Turin in 1706, whereby a great many mines 
of the befieged were rendered ufelefs. 

The enemy fhould have mines placed to hinder the lodg¬ 
ment on the head of the glacis, within four or five fathoms of 
the palifadesof the covert-way ; to the end that in fpringing 
them the palifades may not be hurt, but that they may be 
under the lodgment which the befiegers make there. When 
they have fprung the mines, they make lodgments in them ; 
and the befiegers likewife on their part fpring mines, with 
a view to deftroy the palifades; but nothing that is not 
very general can be faid on this fort of contefts. They de¬ 
pend on the fituation of the ground, and upon the capacity 
and underftanding of thofe who attack, and thofe who de¬ 
fend the place. 

Before we made mention of mines, we fuppofed, when 
treating of the lodgment on the top of the glacis, that the 
fire of the cavaliers of the trenches, together with the can¬ 
non and ricochet bomb-batteries, had obliged the enemy to 
quit the covert-way; but if, notwithftanding thefe fires, they 
fhould obftinately continue in the places of arms and behind 
the traverfes, the way to drive them entirely from thence, 
and to make the lodgment we have been fpeaking of upon 
the glacis, is as follows. 

Whether the enemy has fprung a mine near the faliant 
angle of the covert-way, or the befieged have blown up fome 
of the palifades near it, as loon as the mine is fprung, work¬ 
men muit be fent to the excavation ; where they are to co¬ 
ver themfelves with all poffible expedition, and afterwards 
to extend their lodgment in the covert-way on botft fides of 
its faliant angle. / 

Th? double trench, or the double fap on the ridge of the 
glacis, muft be made to communicate with this lodgment, 
in order to be able to fuftain it if there fhould be occafion, 
and to communicate with it more fafely. Particular care 
muft be taken to cover the extremities of it, that is, to make 
traverfes everywhere, in order to be fheltered from the fire 
of the other parts of the covert-way, where the enemy ftill 
maintain themfelves. 

When this lodgment is extended to the firft traverfes of 
the covert-way, if the enemy keep their ground behind it, 
as there can be but few under cover there, coniidering the 
fpace they have to occupy, a company of grenadiers muft 
make a brifk attack to drive them away : this done, fome 
of thofe grenadiers fhould endeavour to find out in the part 
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abandoned by the enemy the entrance into the mine, and 
the Saucisson ; and upon finding it, as there is great pro¬ 
bability that they will, they are to cut it off, and thereby 
render the mine ufelefs. Workmen may be likewife fent 
into the paflage round the traverfe, and there make a fmall 
lodgment, which will be the fafeft that can be contrived 
when the enemy is fo very near. After this an entrance is to 
be dug in the covert-way oppofite thofe traverfes, and conti¬ 
nued towards the bank of the ditch, under cover of the tra¬ 
verfe ; then a fap is to be made from each of the extremi¬ 
ties of this paflage, that is, near the border of the counter- 
fcarp; which are to be carried along the rounding of the 
counterfcarp towards the middle, where they are to meet. 
This lodgment muft be made very deep, that it may be no 
hindrance to that on the head of the glacis ; and it is to be 
managed fo as to leave between it and the border of the 
ditch a breadth of earth fufficient to refill the cannon of 
the flanks and the curtain. This lodgment mull be alfo 
covered with blinds, to prevent the effeft of the grenades; 
and it is of great ufe towards an opening into the ditch. 

During the whole time that the befiegers are working 
upon this lodgment in the interior part of the covert-way, 
they are to continue the lodgment on the top of the glacis, 
as far as the re-entering places of arms ; from whence the 
enemy may be driven by ordering a few companies of gre¬ 
nadiers to attack them, fuppoling they Ihould be fo obllinate 
as to continue there, notwithftanding the fire of the ricochet 
batteries, and of the {hells and Hones. As foon as the enemy 
have entirely withdrawn themfelves, a lodgment mull be 
made there, as we have already mentioned. 

$ 12. Attack of the Covert-way fword in hand. 

There is another method of driving the enemy out of 
the covert-way, more expeditious indeed, but at the fame 
time more bloody, more precarious, and infinitely lefs Ikil- 
ful. This conlills in making a fudden attack on the whole 
front of the covert-way, in driving the enemy from thence 
by main force, and afterwards making good a lodgment. 

There may be circumftances that Ihall abfolutely require 
this method of attacking the covert-way ; as when there is 
no poffibility of erefting ricochet batteries to fire at its 
branches, nor at the faces of the works in the front of the 
attack; or when it is prefumed that the enemy are not in 
a condition to withlland an attack of this fort j or, in fine, 
when it is thought expedient to run any hazard in order to 
be mailers of the covert-way a few days fooner: on fuch 
occalions it is ufual to take this method of attacking it, 
which is conduced thus : 

When the refolution is taken to attack the covert-way 
fword in hand, the third parallel fhould be made to advance 
as near as poffible to the glacis ; and the more forward it is 
brought, the fafer the attack. All along this parallel ban¬ 
quettes are to be made, ftep-fafhion, to the top of its para¬ 
pet, that the troops defigned for the attack may pafs over 
it with eafe. At the back of this line, and in the very 
line itlelf, a great quantity of materials, as tools, gabions, 
fafcines, fand-bags, &c. muft be got ready, that nothing 
may be wanting to make the lodgment with all expedition, 
after driving the enemy out of the covert-way. A ftrong 
party of grenadiers is ordered, and placed along the third 
parallel, four or fix deep, and the workmen behind them on 
the back of this parallel with their tools, gabions, fafcines, 
&c. Care, moreover, is taken, that all the other parts of 
the trenches be well furniftied with troops to fupport the 
grenadiers, if there fhould be occafion; and to fire at the 
enemy’s defences wherever they appear : the grenadiers muft 
alfo be provided with hatchets, to cut down the palifades of 
the covsrt-way. 


The guns and mortars muft be‘ ordered to be ready to Of SiegcB,- 
fupport the attack with their whole fire. ' ““ 

A fignal is to be agreed on for all the troops that are to 
commence the attack, to move at the fame time, and to fall 
upon the enemy. This fignal is to confi-ft in firing a cer¬ 
tain number of cannon, or a certain number of bombs, and 
at the laft cannon-ftiot, or at the laft bomb, the troops are 
to move. 

The fignal being given, all the troops of the third parallel 
are to move at the fame time, and to pafs quickly over the 
parapet of the parallel, and to march direftly to the covert¬ 
way ; which they enter either through the fally-ports or 
pafiages made by the guns, or elfe the grenadiers cut down 
the palifades with their hatchets. As foon as they have 
entered, they charge the enemy vigoroufly; and when they 
have obliged them to abandon fome of the angles, the en¬ 
gineers fet the workmen about making a lodgment on the 
ridge of the glacis, oppofite to that part of the covert-way 
which the enemy have abandoned, and within three fathoms 
of the infide of it. This lodgment, as we have obferved, 
is made with gabions, which-workmen lay on the glacis on 
the fide of one another. The joints are covered with fand- 
bags, or with fap-faggots. Thefe gabions are filled with 
earth and covered with fafcines; and a-top of all you are to 
throw earth taken out of the glacis, by digging and widen¬ 
ing the lodgment; and of this a parapet is raifed to fcreen 
the troops as quick as pofiible from the direft fire of the 
place, and traverfes are to be made everywhere to prevent the 
enfilades, as may befeen in Plate DXXXIII. fig. 5. While 
this is doing, the batteries of the trenches are to fire incef- 
fantly upon the defences of the place, in order to difturb 
the enemy, and to abate as much as poffible the briflmefs of 
their fire upon the workmen and the lodgment. 

When the troops employed in the attack have driven the 
enemy from the covert-way, 1 or from their places of arms, 
they retire behind the lodgment, where they kneel down till 
it is in a condition to cover them. Sometimes it fhall hap¬ 
pen that the enemy, who was fuppofed to have been driven 
from the covert-way, will return to the charge, and oblige 
the befiegers to renew the attack, by overthrowing the lodg¬ 
ment and falling upon the troops unawares. This attack 
may be renewed feveral times, and vigoroufly difputed, when 
there happens to be a ftrong garrifon. In this cafe the be¬ 
fiegers muft exert their bravery, and refolutely encounter 
every o|>ftacle raifed by the enemy. 

It muft be allowed that this manner of attacking is very 
bloody: for the befiegers muft move almoft the whole breadth 
of the glacis, uncovered and expofed to the whole fire of the 
place. It is indeed in every refpeft fo inferior to the for¬ 
mer, that, according to M. Vauban, it never ffiould be at¬ 
tempted but for the moft effential reafons. Night is the 
bell time for it, becaufe the befiegers are lefs feen from the 
place, and of couife the fire of the befieged is lefs danger¬ 
ous: yet there are generals who undertake it by day. 

There is nothing fettled in regard to this article; they are 
at liberty to aft as they judge moft proper, according to the 
circumftances of time and place. 


§ 13. Of the Batteries on the Covert-way. 

When the enemy are entirely driven out of the covert- 
way, the next thing to be done is the erefting of bat¬ 
teries, in order to ruin the defences of the place, and to 
make a breach- 

As it is neceflary for the befiegers to make themfelves ma¬ 
ilers of the half-moon C (Plate DXXXIII. fig. 6.) before 
they can come to the body of the place, which is flanked or 
defended by part of the faces.of the baftions A and B op¬ 
pofite to its ditch; they muft begin with erefting batteries 
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on the covert-way oppofite thofe parts. They are marked 
cn the plan e, e. Batteries mull be alfo ere&ed to make a 
breach in the half-moon. But before they are ereCled, it 
will be proper to confider what part of the face of the half¬ 
moon is to be attacked ; or, which is the fame thing, at w-hat 
part the half-moon is to be entered. It mull not be at its 
flanked angle, becaufe an opening towards the point would 
not afford a fufficient fpace to make a lodgment able, to 
withftand the enemy, and moreover the troops would be 
feen in their paffage by the two faces of the baftions by 
which its flanked angle is defended. The mod favourable 
paffage is towards the third part of its face, reckoning from 
its flanked angle; becaufe by battering at the fame time 
the two faces near this part, the whole point of the half- 
moon may be deftroyed, and a large opening made there 
eafier than anywhere elfe. Thus the batteries for making 
a breach in the half-moon C will be placed in d and d, and 
will occupy almoft the third part of each of the faces of the 
half-moon from its flanked angle. Thefe batteries are each 
to confift of four or five pieces of cannon. 

When the faces of the baftions A and B are well enfi¬ 
laded by the ricochet batteries, there will be no occafion 
for the batteries e and e; for thofe which are to batter the 
half-moon in breach will be fufficient; and after it is taken, 
if there is any neceffity for ruining the faces of the baftions 
A and B, you may make ule of the batteries d and d, by 
placing them in e, e. Batteries muft alfo be ereCted to ruin 
the flanks of the demi-battions in the front of the attack. 
It is evident that they cannot be placed but in i, i, on the 
covert-way oppofite to them. They ought alfo to contain 
as great a number of guns as the fpace of ground will 
permit. 

For the fame reafon that batteries have been ereCted to 
make a breach in the half-moon, oppofite the third part of 
the face joining to its flanked angle, thofe alfo are to be 
erected which are to make a breach in the baftions; they 
are marked h, h , and are each of feven or eight pieces of 
cannon. Batteries are likewife ereCted to ruin the flanks 
of the demi-baftions bordering upon thofe of the front at¬ 
tacked, in order to favour the paifage over the ditch which 
is made on the fide, upon a fuppofition that the baftion is 
entered at both faces, as we fuppofe in this example. The 
attacking both faces of the baftion renders the taking of it 
more certain and eafy ; but, generally fpeaking, it is looked 
upon as fufficient to make only a breach in the face of the 
earth of the demi-baftions towards the front attacked. 

Befides all thefe batteries, others are ereCted in the re¬ 
entering places of arms of the covert-way, as in k, and in k ; 
they ferve to batter the tenaille when there is one, the cur¬ 
tain, and the faces of the baftions, &c. Sometimes they are 
of mortars for throwing of ftones. 

All thefe batteries lhould have 24 pounders; fometimes 
larger pieces are ufed, efpecially when there is any work of 
extraordinary ftrength and folidity to be demolilhed. 

They are all to be placed on the parapet of the covert¬ 
way ; and the outfide of their epaulement is to graze the 
intide of the covert-way. It is in order to have room e- 
nough for this epauienient, that the lodgment is made on 
the ridge of the glacis at the diftance of three fathoms from 
the infide of the covert-way. 

The only eflential thing to be obferved in thefe batteries, 
is to open their embrafures, fo that they fhall perfectly dis¬ 
cover every part of the place they are to batter, and have 
a fufficient floping from the back to the fore-part, to fire 
Vol. XVIII. Part II. 


as low as the bottom of the revetements (c), which they Of Sieges, 
are intended to deftroy. It is alfo proper to prevent the 
enemy’s blowing them up with mines: for this end it will 
be requilite to dig wells deep enough round the batteries, 
fo as to be fure of being lower than the enemy, and to 
make fmall galleries round the batteries, in order to dif- 
cover the branches the enemy have underneath to blow 
them up. 

As the conftruCtion of this fort of batteries is very dan¬ 
gerous, being abfolutely to be made under the fire of the 
rampart of the place, they are fometimes mafked ; that is, 
before the part where they are ereCted, fand-bags or fome 
other materials are placed, with a view to Ihelter die work¬ 
men from the enemy. 

In order to batter in breach, all the guns lhould fire to¬ 
gether, and towards the fame part. They lhould fire as 
low as they can, and continue to batter the fame part, till 
the earth of the rampart behind the revetement begins 
to fall, which is a fign that the revetement is entirely de¬ 
ftroyed. This united firing, repeated in this manner a- 
gainft the fame place, is productive of a much better ef¬ 
fect than if the guns were to be fired one after the other ; 
for not only a greater quantity of the wall is ffiaken at 
the fame time, but, moreover, the fluking is far more con- 
fid erable. 

§ 14. Of the defeent , and pajfage over the Ditch of the Half¬ 
moon . 

While the batteries on the covert-way are ereCting, pre¬ 
parations are made for the defeent and paffage over the ditch 
of the half-moon. 

The ditches are either dry, or filled with water, which may 
be either ftagnated, or running ; and even into dry ditches 
the enemy may let in water, only opening the fluices by 
which it is withheld. Each of thefe forts of ditches requires 
a different manner of palling. 

Firft of all, if the ditch be dry, and very deep, as from 
25 to 30 feet, the defeent may be made by one or feveral 
fubterraneous galleries, palling under the covert-way, and 
terminating at the bottom of the ditch: the entrance is to 
begin about the middle of the glacis. Thefe galleries ar© 
made like thofe of miners, and the earth is fupported by 
boards and timber frames. They are directed in fuch a man¬ 
ner, that the opening in the ditch (hall be oppofite to that 
part of the breach where the paffage is intended. 

As this gallery^ is made floping, the bufinefs is to have 
fome rule for directing the Hope, fo as to prevent its being 
too fmall or tco great: too fmall, if it terminated above 
the bottom of the ditch; and too great, if it terminated 
below it. 

The following is a moft fimple way to find it out: Firft 
of all, it is requifite to take the depth of the ditch ; which 
is done by letting fall a plummet, with a firing tied to it, 
from the border of the covert-way to the bottom of the 
ditch. It is requifite alfo to know the diftance from the 
entrance of the gallery to the border of the covert-way, 
which may be eafily meafured thus: Suppofe the depth of 
the ditch is 30 feet, and that the diftance from the entrance 
of the gallery to the border of the ditch is 90 feet, then by 
advancing fix feet towards the counterfcarp, the Hope muft 
fink two; that is, there muft be always the fame propor¬ 
tion between the length of the paffage made to approach 
the counterfcarp and the depth of the Hope, as between the 
diftance from the entrance of the gallery to the border of 

5 F the 


(c) The revetement is a ftrong wall built on the outfide of the rampart and parapet, to fupport the earth, and pre¬ 
vent it from rolling into the ditch. 
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the counterfcarp and the depth of the ditch : To that if the 
didance from the entrance of the gallery to the border of 
the counterfcarp is four times as much as the depth of the 
ditch ; then for every four feet advanced horizontally towards 
the ditch, there mull be one funk perpendicularly, See. When 
the ditch is not deep, as of 12 or 15 feet deep, indead of a 
gallery under ground, the defeent is made by a fap only, 
which cuts the parapet of the covert-way, and finks therein 
as deep as is neceflary for the defeent to terminate at the 
bottom of the ditch. This fap mull begin at the lodgment 
on the ridge of the glacis; it is fecured on both fides with 
blinds, to fiipport the earth, and it mud have a good epaule- 
ment on the fide expofed to the place. Above it is covered 
with fafeines and with earth, to avoid the Ihell-ftones and 
grenades that may be thrown in by the enemy. Upon ad¬ 
vancing to the foot of the counterfcarp, an entrance is made 
into the ditch. There are generally two or three defeents 
made for the fame paffage of the ditch, near enough to fup- 
port each other for greater fafety. 

It is in the padage of the dry ditch that the enemy has 
the advantage in making ufe of various artifices to retard it. 
In thefe they are chiefly afllded by their miners, who blow 
up the faps by means of fmall mines, and Tally out at the 
fame time, neglecting nothing that can delay the progrefs 
of the work. They may likewife order 12 foldiers to fall 
at once upon the head of the fap : this number is diffident 
to drive away the Tappers, and to do fome damage to that 
work. A few companies of grenadiers fhould be placed 
near at hand, to attack thefe men as foon as they appear; 
and the cannon mud be kept continually firing againfl every 
part, from whence the enemy may poffibly Tally out. As 
the batteries of the covert-way command all their communi¬ 
cations, they may deftroy them, or at lead render them very- 
dangerous. 

In order to protect the fap at the bottom of the ditch, 
the befiegers may likewife make ufe of a kind of fmall gal¬ 
leries behind the counterfcarp, near the place where the en¬ 
trance is effedted ; and they may pierce fome loop-holes, 
from whence the enemy may be fired at, and a check put 
to their fallies, at lead by day : and in regard to night, the 
befieged ought to be more circumfpedt than by day, fince 
they can neither fee the difpofuions nor the troops that are 
ordered into the ditch to fupport the Tappers; fo that they 
can only raife a falfe alarm, without doing any great tnif- 
chief. Yet we mud obferve, that this paifage can be made 
only fo far as it is protected by the battery placed on the 
ridge of the parapet of the covert-way oppoiite the ditch: 
for as the cannon of this battery keeps continually playing 
againd the defences of this ditch, they mud ruin them of 
courfe, and dedroy their parapet, fo that the enemy Thall 
no longer be able to keep any cannon there ; the confe- 
quence of which will be, that the befiegers have only to 
fereen themfelves from mufket-fliot, which is an eafy matter. 

The padage of the ditch is made on each fide of the 
faces of the half-moon, as may be feen in w, m, fig. 6.. 
Plate DXXX-I 1 I. 

If the ditch is full of danding water, and the furface of 
it be raifed to three, four, or five feet,, below the upper bor¬ 
der of the counterfcarp, the defeent will be eafier; becaufe 
as the deps are to have but a very fmall dope, they may 
begin nearer the border of,the ditch, as in the lodgment on 
the ridge of the glacis, and be directed in fuch a manner as 
to terminate at the furface of- the water. They are to be 
covered on the fide expofed to the place, and ftrongly fecu¬ 
red with blinds, placed within five or fix feet of each other. 
Blinds are likewife to be laid over the defeent, which is to 
be covered with fafeines, ancTthefe with earth,, to prevent 
the enemy from fetting them on fire. 


In order to pafs this ditch, a bridge mud be made with Of Sieges, 
fafeines; for which end, after breaking the counterfcarp, a ~ ~ 
number of men, fufficient to occupy the whole length of 
the defeent, are ranged at the diftance of two feet from each 
other: thefe men mull be covered by the parapet, and 
to forward the fafeines from hand to hand, from the head 
of the paifage to the opening into the ditch. The Tapper in 
this part (for ail thefe works relate to the Tappers) will 
throw them into the ditch, in order to make an epaulement 
or covering on that fide of the town which looks towards- 
the paffage. 

As i'oon as he has flung in a fufficient number of fafeines 
to Ihelter himfelf, and to advance a few paces into the 
ditch, he mull throw a great number of them into the paf¬ 
fage, in order to fill the ditch up entirely in that part.— 

They are laid different ways, and ranged in different beds 
which are covered with earth, in order to make them fink 
to the bottom. All thefe different beds of fafeines mud be 
fixed with long flakes, that they may keep clofer together: 
and as the work advances, the parapet mufl be pufhed for¬ 
ward, otherwife it would be impoflible to effedt the paffage 
without the utmoft danger. 

W hen the paffage is commanded, or fired into from the 
oppofite parapet of the place, or from any other part, the 
foremofl men mull be covered with a great heap of fafeines, 
or by fome other contrivance : but whatever cover it be, in 
that cale the paffage of the ditch is extremely difficult and 
dangerous. 

After what has been faid concerning the paffage of dry 
ditches, and thofe which are full of Handing water, it re¬ 
mains to take notice of thofe which are full of running wa¬ 
ter, and thofe that are dry but may be filled at any time 
with water. Thefe forts of ditches are extremely difficult 
to pafs, unlefs the current can be turned and made to take 
a different courfe from that which carries it to the town 
ditches, or unlefs the befiegers can contrive to break down 
the lluices which keep up the water referved by the enemy 
for filling the ditch. 

A great deal might be faid, were we to enter into the 
whole detail of the works neceflary for palling thefe forts of 
ditches ; we lhall only touch upon the fubjedt. 

Suppofing the ditches to be filled with running water, 
or with a river, the channel of which can be diverted no 
other way, which is called draining the ditch, it will be re-- 
quifite then, generally fpeaking, to throw into the ditch a 
large quantity of fafeines, loaded with earth and Hones, fa¬ 
ttened together with long flakes: thus the paflage is to be 
pulhed on, till the ditch is contradled to the breadth of 20, 
or 30 feet; and then fmall beams may be laid acrofs, to join 
the bridge of fafeines to the rubbilh of the breach. The 
filling up, and conl'equently the paflage of the ditch, may 
be alfo forwarded,, by ordering the miners to advance to the 
rubbilh, and to fpring a mine, in order to blow up part of 
the revetement of the work into the ditch. 

Should the enemy happen to have refervoirs of water 
which they may open, and thereby deftroy the lodgments 
in the ditch when they are no longer to make a Hand there, 
the befiegers mutt endeavour during the liege to deftroy the 
lluices, that is, the Hone-work or timber that ferves to keep: 
up the water. This may be done by throwing a great 
number of bombs, towards that part where the lluices are 
known to be fituated ;. if they fhould be broke-down by that; 
means, then the water will have a free current; and after it 
has run off, the paffage of the ditch mull be attempted in. 
the fame manner as if it was Handing water; if there remains 
only a very fmall current,a paifage mull be left to drain it, 
as was mentioned, before. 

This whole operation is very tedious, difficult, and dan¬ 
gerous ; 
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Of Sieges. gerous; nay, it is impoffible to be done at all without being 
protected by a very brifk firing, not only from all the can¬ 
non of the covert-way and the ricochet batteries, but more¬ 
over from the lodgments on the glacis and thofe on the co¬ 
vert-way. 

Plates DXXXIV. and DXXXV. will illuftrate all that 
vVe have been faying upon this head, concerning the defcent 
and paflage over the ditch. 

Plate DXXXIV. fig. I. exhibits the plan of the defcent 
under ground, and that of its opening into the dry ditch. 
Fig. 2. reprefents the profile of that defcent; the opening 
of which is made at the lower part of the ditch. Fig. 3. 
is a perfpeftive view of the opening of this defcent, feen 
from the bottom of the glacis : and fig. 4. (haws in perfpec- 
tive the opening of the fame defcent, feen from the top of 
the breach. 

Plate DXXXV. fig. 1. is the plan of the paflage over a 
wet ditch in the open air ; that is to fay, the gallery of 
which is an open fap. A is the opening of it. You fee in 
B, towards its opening, the blinds that are laid on its up¬ 
per part, to fupport the fafcines with which it is covered. 
On thefe blinds, at firft, is laid a bed of fafcines, ranged ac¬ 
cording to the length of the gallery: over this firft bed is 
laid a fecond, wherein the fafcines are ranged according to 
the breadth of the gallery, as you fee in B and C. D is the 
epaulement of fafcines, which covers the paflage againft the 
fire of the place, by which it is flanked. E is part of the 
bridge of fafcines; and F is an elevation alfo of fafcines, in¬ 
tended to cover the head of the work, and to fecure it from 
the immediate fire of the place. Fig. 2. reprefents the pro¬ 
file of this defcent into the ditch. Fig. 3. gives its opening 
feen in perfpedtive from the country; and fig. 4. its opening 
into the ditch, alfo in perfpe&ive, as it appears from the top 
of the breach. 

§ 15. Of the attack of the Ravelin , or Half-moon. 

The paflage over the ditch before the half-moon being 
effefted on both fides, and a breach made 14 or 15 fathoms 
wide, preparations are made for the aflault. For this pur- 
pofe a large quantity of materials is collected from all the 
neighbouring lodaments. Endeavours are ufed to render 
the breach pradticable by making the Hope eafy. The can¬ 
non continue playing, in order to throw down the parts of 
the revetement that may yet be handing. Very good ufe 
may alfo be made of (hells fi ed point blank ; for they are 
cafily buried in the breach, the earth of which has been al¬ 
ready broken up and fhaken by the cannon ; and as they 
burft upon that earth, they produce the effect, as it were of 
fmall mines. Howitzers may hkewife be ufed with fuccefs 
on thefe occafions. 

In order to render the breach more prafticable, fome mi¬ 
ners, o' a fergeant with a few grenadiers, arefent to level it 
with ho- ks. The fire from the lodgments and batteries will 
hit; ic; the enemy from appearing on their defences ; or if 
they lhould, they muft do it with great circumlpedion, which 
renders their fire lefs dangerous. 

It the enemy have made any galleries along the face of the 
half-moon, and oppofite the breaches, the miners may 
go and di'cover them, in order to (top them up, or to cut 
off the match, or to drive away the enemy : if they cannot 
find them, they fpring feveral mines ; which being often re¬ 
peated, muft needs occafionfome diforders in the galleries and 
mit es belonging to the befieged. Every thing being ready 
for making a lodgment in the half-moon, that is, for taking 
polfefiion of the breach : the materials being at hand, in or¬ 
der to be removed hither with eafe and expedition : the bat¬ 
teries and lodgments of the covert-way being in a condition 
to fire away bnikiy ;—a fignal is agreed upon with the offi- 
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cers that command thofe batteries and lodgments, to give Of Sieges. 
them notice to fire, and to leave off whenever it is thought w ’^ ~~" J * 
proper. This fignal is generally a flag rafted in the former 
cafe, and lowered in the latter. All this being fettled, 
and the breach as we obferved, made practicable, two or 
three Tappers are fent to the extremity of the breach next 
to tire place, there being generally a kind of fmall cover cr 
cavity in this part; there they begin a lodgment for thern- 
felves, and for fome more, who are fent after them ; when 
there is room to receive them, they make them mount, and 
infenfibly extend the lodgment upon the top of the breach ; 
and thus they proceed till they make a lodgment towards 
the point, which is generally called a vtagpy's nejl. While 
thefe Tappers are at work, the fire of the batteries and the 
lodgments ceafes; but when the enemy attempts to attack 
the workmen in order to deftroy their lodgments, they muft 
retire as quick as poflible ; and then the colours being rail¬ 
ed, the batteries fire upon them with the utmoft vivacity, 
to oblige them to quit the upper part of the breach.— 

Upon this the colours are lowered, the fire ceafes, the fap- 
pers return to repair the mifehief that was done to their lodg¬ 
ment, and try to enlarge and ftrengthen it. 

This way of proceeding muft be continued till the lodg¬ 
ment is in a (late of defence ; that is, till it can hold a num¬ 
ber of troops fuflicient to awe the enemy, and to withftand 
any attack that may happen to be made againft it. The 
befieged, before they entirely quit the half-moon, will fpring 
what mines they have ready there. As fo'on as this is done, the 
befiegers fliould dire&ly lodge themfelves in the excavations 
made by thofe mines, or atleaft fome defence (hould be made 
there, to hold a few Tappers, and to forward the lodgments 
of the infide of the work. 

The lodgment of the point is made in the form of a fmall 
arc, the concavity of which is turned towards the place. 

From each of its extremities a lodgment is carried along the 
faces of the half-moon, on the platform of its rampart, at 
the foot of its parapet. This lodgment is funk deep in the 
earth of the rampart, to the end that the foldiers may be 
the better covered againft the fire of the place; there muft 
be alfo traverfes to fecure it from the enfilades, as was done 
in regard to the lodgment on the glacis. Withinfide the 
half-moon, lodgments are alfo made, which traverfe the 
whole breadth thereof, as may be feen in the half-moon C 
Plate DXXXIII. fig. 6. They ferve to command the com¬ 
munication between the tenaille and the place ; of courfe to 
render that communication more difficult, and to hold a 
fufficient number of troops to refift the enemy, firould they 
have any defign to return and repoflefs themfelves of the 
half-moon. 

What we have been obferving, in regard to the attack 
of the half-moon, is only when the befiegers intend to take 
it by the fap, or with pick-axe and fpade : but fometimes 
they go about it in a more expeditious manner : for when 
the breach is made fo as the troops may mount to enter the 
half-moon, they advance boldly to the aflault, juft as in the 
attack of the covert-way, fword in hand, and endeavour to 
come up with the enemy, and to drive them entirely out of 
the work. This attack is very dangerous, and may coll a 
great many men, when there happens to be a brave garri- 
fon, who will noteahly yield their ground. But there are 
frequent cafes in which it maybe thought prudent to adopt 
this meafure, in order to accelerate a few days the taking 
the half-moon. As f>on as the befiegers are makers of the 
upper part of the breach, they make a lodgment there in 
a hurry with gabions and fafcines ; and while it is maUmr, 
as alfo while they charge the enemy, and oblige them to ab m- 
don the upper part of the breach, fome foldiers are fent to dil- 
cover the mines, which the befi.ged are fuppofed to have made 
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Of SU-ges. within the rampart of the half-moon, and to cut off the fau- 
citfon. If they cannot find them, they muft advance with 
great circumfpeflion, and take care not to keep all together, 
that the mine may have lefs effett. Oftentimes the enemy 
will fuffer the befiegers to carry on their lodgment without 
making any great oppofition, becaufe it cannot be effefted 
without a confiderable lofs of men ; but w'hen the lodge¬ 
ment is advanced, the enemy fpring their mines, and return 
afterwards to the half-moon, in order to take it amidft the 
confufion which thofe fubterraneous fires muft unavoidably 
occafion among the troops in the lodgment; in that cafe, 
it will be requifite to renew the charge moft vigoroufly 
with frefh troops, which fhould be at hand to fupport thofe 
of the half-moon, to place themfelves in the excavations 
made by the mines, to render the lodgment fufficiently 
ftrong, and to fecure it with a proper number of foldiers, 
fo as to be able to withftand any further attempt of the 
enemy. 

This work can hardly be difputed in this manner, ex¬ 
cept when the half-moon has a reduit (n), as it affords a 
fhelter or retreat to the garrifon, and enables them more 
eafily to fall upon the half-moon. For if there Ihould be 
no reduit, and the enemy are driven out of the half-moon, 
they can fcarce attempt to return, efpecially if the commu¬ 
nication between the place and the half-moon is difcovered 
by the batteries and lodgments of the covert-way: becaufe, 
if the ditch is filled with water, this communication can 
hardly be made but with boats, which may be eafily feen 
from the lodgments of the covert-way, and may be overfet 
by the cannon of the batteries ; and if the ditch be dry, and 
there happens to be a caponnier, the communication, though 
more fate, is not without danger, by reafon of the fire that 
may plunge into it from the lodgments of the covert-way 5 
lo that it will be extremely difficult for the enemy to ad¬ 
vance quick enough to repoffefs themfelves of the half-moon ; 
befides, they want room to atfemble in a large body, and 
fall all at once upon the lodgments of that work. 

There is only one cafe in which they may do it; that is, 
when in the angle of the gorge of the half-moon they have 
made a fpace - , nearly as large as the places of arms in the 
covert-way. This fpace cannot be feen from the covert-way, 
nor from its lodgments; and as there are generally fteps to 
afcend from the bottom of the ditch to the half-moon, the 
enemy might take advantage thereof to try to enter it; but 
if the befiegers are upon their guard, they will find it eafy 
to repulfe them, even with lofs. 

The belt time for attacking the half-moon fword in hand, 
is by night, for the enemy’s fire is not fo fure then as by 
day. 

§ 16. The Attach of the Bajliom. 

Whilst the befiegers endeavpur to poffefs themfelves of 
the half-moon, they work the fame time at the delcents into 
the ditch, which are made nearly towards the third part of 
the faces, reckoning from the flanked angle of the baftion. 
ift^defcent may be effected at each face of the two baftions 
in the front of the attack, as in n, n, Plate DXXXIII. 
fig. 6. or, according to the more general cuftom, only op- 
pofite the faces in the front attacked. The manner of pro¬ 
ceeding is much the fame as in the defcent and paffage over 
the ditch of the half-moon, whether it be dry or wet; that 
is, if it be dry, a fap is carried into the ditch, from the 
, opening of the defcent to the foot of the breach, and ftrong- 
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ly covered towards the oppofite flank. If the ditch be full Of Sieges, 
of water, it is paffed over on a bridge of fafcines, conftruft- 
ed in the fame manner as in the paffage over the ditch of the 
half-moon. 

The batteries eredted on the ridge of the glacis for mak¬ 
ing a breach in the face of the baftions, muft fire againft 
that part of the faces where the breach is to be effefted, and 
fire all together, as was mentioned in the article of the at¬ 
tack of the half-moon ; and when they have made a breach 
fufficient to attempt the attack in front, fome of the guns 
muft be kept to batter the upper part of the breach, and 
fome muft be removed to the back of the platform, and dif- 
pofed in fuch a manner, as to be able to annoy the enemy, 
whenever they prefent themfelves towards the upper part of 
the breach. All this is done during the defcent and paffage 
over the ditch. Mines are alfo made ufe of to widen, and 
fometimes even to make the breach. 

To fix the miner to the wall when the ditch is dry, a 
lodgment is made near the opening of the defcent, to pro¬ 
tect him from thence againft the fallies of the befieged. 

Then the wall is broke with cannon, as near, as poffible to 
the bottom of the ditch, in order to get under the galleries 
which the befieged may have built withinfide the baftion. 

An opening of five or fix feet may be made with the can¬ 
non, to lodge the miner that moves the rubbifh, and makes 
room for one or two of his comrades, who are to affift him 
to get rid of the earth in the gallery. When the ditch is 
dry, and the ground will admit of it, the miner fometimes 
gets under it by a fubterraneous gallery, which leads him 
to the foot of the wall; but if the ditch be filled with wa¬ 
ter, it is not always the cuftom to wait for the completing 
of the paffage over the ditch, before the miner is fixed to 
the face of the baftion. The wall is pierced with cannon, 
in the manner before mentioned, but a little above the fur- 
face of the water, to the end that the miner may not be in¬ 
commoded in this gallery ; and he is fent over in a little 
boat to place himfelf in the hole. The miners relieve one 
another every two hours to carry on their work with more 
fpeed ; that is, to complete and finilh their mine. At the 
fame time, the enemy will ufe various artifices to obftrudt 
them. 

When the miner has pierced the wall, he makes behind 
it, on both fides of him, two fmall galleries, from 12 to 14 
feet, at the end of which he places, on both fides the galle¬ 
ries, two mines, namely, one within the breadth of the wall, 
and the other funk 15 feet under the rampart. A common 
train is given to thefe four chambers, which taking fire at 
one and the fame time, will produce a very large and fpaci- 
ous breach. 

When there are countermines under the rampart, and 
along its revetement, care muft be taken to feize them, and 
to drive the miners from thence. For this purpofe M. Gt)u- 
lon propofes to fpring four fougaffes* near them, in order to 
burft them; when this is done, he is for entering it with 
10 or 12 grenadiers, and as many foldiers, commanded by 
two ferjeants ; part of thefe grenadiers fhould have each four 
grenades, and the reft fhould carry four or five bombs, of 
which three only fhould be charged, the other two with fu- 
fees only. The two ferjeants fhould begin with attacking 
the countermine fword and piftol in hand, and the grena¬ 
diers fhould follow them. If the befieged do not appear to 
defend their countermine, a lodgment is quickly made with 
fand-bags. This lodgment confifts of no more than a good 

traverfe, 
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(d) The reduit is a fmall half-moon conftrudted within the other. It ufually confifts of a fingle wall with loop holes; 
but in Landau, Neufbrifac, and fome other places, the reduit is conftrudted with a rampart and parapet like the external 
half m oon. 
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mine, towards the fide from whence the enemy may come. 
If they attempt to oppofe this operation, the grenadiers 
(hould throw their three loaded (hells, and retire quickly 
with their comrades, to prevent being hurt by the effetfl of 
thofe fhells : for the fmoke they make in burfting, together 
with the fplinters, mull unavoidably oblige the enemy to 
quit the gallery for fome time : but as foon as they have 
produced their effetft, the ferjeants and the grenadiers, with 
their comrades, mull immediately return, and work as hard 
as poflible upon the traverfe, in order to flop up the gallery. 
If the belieged ftill perfift in interrupting this work, the 
grenadiers mull throw the two (hells with fufees only, which 
will oblige the enemy to retire quickly ; and as no harm is 
to be apprehended from them, which is more than the be- 
fieged can tell, the.befiegers continue to finifh the traverfe. 
Even openings or loop-holes are made, in order to fire upon 
the enemy, in cafe they (hould appear again in the part of 
the gallery oppofite the traverfe. 

When there is no gallery or countermine behind the 
walls, or when there is one which cannot eafily be come at, 
the miner (hould leave no means untried to difcover it ; and 
at the fame time he ought to ufe the utmoft precaution to 
prevent being furprifed himfelf by the enemy’s miners, who 
will attempt to fmother him in the gallery, and to deftroy 
his works: therefore the bufinefs of a miner requires great 
art and cunning to avoid the fnares of the enemy. “ A mi¬ 
ner (fays M. de Vauban in his Memoirs) ought to liften 
frequently to difcover whether there are any at work under 
him. He ought to found with his augre towards the place 
he hears the noife come from ; but the enemy often make a 
noife on one fide, while they are at work on the other.” If 
their miner draws too near, a fmall mine mull: be made to 
ftifle him in the gallery; which may be effedled thus : A 
hole of five or fix inches diameter, and fix or feven deep, is 
made on that fide of the gallery where the enemy is heard ; a 
cartridge of the fame fize, and containing about io or 12 
pounds of powder, is put into it: the hole or opening to¬ 
wards the gallery is flopped clofe with a (trong tampion, 
which is immediately applied to the cartridge, and fupport- 
ed by ftrong planks well buttrefled : this powder is fet on 
fire by afulee, which paffes through a hole made in the lam¬ 
pion, and communicates with the powder in the cartridge. 
If the gallery of the enemy’s miner is within four or five 
feet of this powder, it will undoubtedly burft, and the miner 
will be either killed, or obliged by the fmoke to retire. 

Another way of burfting the gallery of the befieged, 
when it is at no great diftance, is to put feveral (hells on the 
fide where the enemy’s miner is at work, and to range 
them in fuch a manner that they (hall have their effedl.— 
When the miners are at work in fearch of one another, they 
have great iron borers, with which they pierce the interval 
betwixt them, to find, as near as they can, their diftance 
from one another. The miner mud be very vigilant, and 
as foon as the borer is withdrawn, he (hould clap a piftol 
into the hole, which, when well dirofted, and fired by a 
man of refolution, feldom fails, as M. Vauban affirms, to 
kill the miner. The firft fhot ought to be followed by 
three or four more; then the hole (hould be cleaned with 
the borer, to prevent the enemy from (lopping it up on 
their fide: and this is a matter of importance, for it will 
hinder the miner from continuing his work in that fpot, 
and oblige him entirely to abandon it. Thefe and many 
ether (Iratagems, which may be l'een in the Memoirs of M. 
Vauban, plainly (how that the buGnefs of a miner requires 
not only addrefs and cunning, but likewife great courage 
and refolution, to guard againft and remove the feveral ob- 
ftacles that may be thrown in his way, with a view to pre- 
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vent the progrefs of the works committed to his direction : 
he may eafily guard againft them when he is undermoft ; 
but if it be otherwife, his fituation is extremely bad. In 
order to know for certain whether they are at work un¬ 
der the gallery, the miner generally makes ufe of a drum 
with fomething upon it, and then the (haking of the earth 
muftoccafion a kind of trembling, which will difcover that 
they are at work underneath. Sometimes he liftens with his 
ear to the ground ; but the fluttering of the drum is the fu- 
reft way. 

While the miner is working upon the conftrudtion of his 
gallery, thebefiegers mult be employed in demolifliing all 
the works of the enemy, and difabling them from defending 
or repairing the breach. With this view a continual fire is 
made againft the breaches, which will hinder the befieged 
from (bowing themfelves in that part, and from advancing 
to fee the works which may be made in the ditch or at the 
foot of the breaches. If there is a tenailie before the cur¬ 
tain, batteries are placed in the re-entering places of arms 
of the covert way of the half-moon, which plunge into the 
tenailie, and hinder the enemy from making ufe of it to dif- 
turb the paffage over the ditch. And in order to filence 
them farther, another battery of mortars may be erefled, 
in the mod advanced lodgment of the gorge of the half¬ 
moon ; which battery being well ferved, will render it too 
dangerous and inconvenient for the befieged to abide there, 
fo as to have the attention requifite for obftrudting the paf¬ 
fage over the ditch. 

But fometimes the enemy will make oblique embrafures 
in the curtain ; and from thence they fire on the lodgments 
of the covert-w r ay, fo as greatly to incommode both thofe 
lodgments and the opening of the defeent into the ditch. 
The way to prevent the effedl of thofe batteries, is to en¬ 
deavour to deftroy them with (hells : and, when the ground 
will permit, to enfilade the curtain with ricochet firing. 
Four or five pieces may be all'o placed on the upper part, 
of the flanked angle of the half-moon ; in which pofition 
they can fire direflly upon the curtain, and plunge into the 
tenailie and the poftern, by which the enemy keep a commu¬ 
nication with the ditch when it is dry. 

Let us fuppofe that the paflages over the ditch are fi- 
nifhed, fo as to be fit to walk over ; that the cannon or the 
mines h ive made the breaches fufficiently wide for the af- 
fault ; that the afeent is made fmooth, and that the befie- 
gers can eafily mount to the top of the breach ; then they 
may lodge themfelves there, by following either of the two 
methods mentioned in the article of the half-moon. 

If the enemy have made no retrenchments in the infide of 
the baftion, they will hardly venture to (land an afthult, as 
this would only expofe the place to be carried fword in 
hand, themfelves to be taken prifoners of war, and the town 
to be plundered* Therefore every thing being ready for 
the a (Fault, they will beat the chamade, that is, they will de¬ 
fire to furrender on certain terms. 

When a refolution is taken to attack the baftions while 
the mines are making and charging, a considerable heap of 
materials is laid up in the lodgments neared the breaches, 
that they may be handed readily for the conftruflion of the 
lodgment, as foon as the enemy is driven away. Every 
thing being prepared to fet fire to the mines, all the grena¬ 
diers of the army are ordered to march to the affault; and 
they are to be fupported by a fufficient number of detach¬ 
ments, that the enemy may not be able to make a (land. 
Thefe troops being ready, the mines are fprung ; and as 
foon as the duft is a little laid, the grenadiers, com¬ 
manded to march and to mount foremoft, move on to the 
foot of the breach ; and when they get there, they mount 
immediately with their bayonets fixed, and are followed by 
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the reft of the troops that are to fupport them. The ene¬ 
my will not f;:il to make ufe of their mines, if they have any 
leit ; and will likewife throw all kinds of combuftibles, to 
make the befiegers pay as dear as poffible for the ground 
which the befieged will be obliged to yield in the upper 
part of the breach ; for yield at length they muft, and the 
fuperior numbers of the befiegers muft furmount every ob- 
jlacle. 

As foon as they are beaten away, and have abandoned 
the upper part of the breach, the befiegers muft fet about 
making a lodgment; which will confift at firft of a kind of 
arc of a circle, the convexity whereof is turned towards the 
enemy, if there is a breach in the faces of the two batiions, 
otherwife it will only be made on the upper part of the 
breach. The breaches are to be all ftormed at the fame time, 
by which means the reftftance of the enemy will be divided. 
This whole time the batteries and lodgments are to fire 
with all the vivacity poffible againft the feveral defences of 
the enemy, and againft every place they are in and that can 
be fired againft, without annoying the Lroops that are ftorm- 
ing the breaches. 

The lodgment on the breach being made, the faps are 
Garried on to the right and left towards the centre of the 
baftion, and difpoled in the manner as in Plate DXXXV. 
fig. 5. baftion A. Cannon are brought upon the breach to 
baiter the inner retrenchment, the ditch is pafled over here 
alio, and a lodgment is made upon the breach in the manner 
mentioned in regard to the baftions. 

If behind this firft retrenchment there be a fecond, the 
enemy, after being forced to quit the former, retires to the 
latter to capitulate. There they are to be attacked as in the 
former retrenchment, and at length they will be forced to fur- 
render. It is very rare to fee a defence carried fo far as we 
have here fuppofed ; but it was incumbent upon us to make 
this fuppofition, in order to give an idea of what is proper 
-to be done, fhould the enemy refolve to defend the place 
to the laft extremity. 

§ 17. Attach of a place covered •with Fore-ditehes, Lunettes, and 
other Oul’woris, &g. 

In order to give a more fimplc idea of the operations 
of a fiege, we have explained and applied them to a place 
that had no other outworks than half-moons and a covert¬ 
way : but a greater number of works will make no altera¬ 
tion in the principles here eftablifhed : to take and keep 
poffeffion of thofe works, the befiegers have only to follow 
the fame rules; which we fhall lhow in a few words. 

Let us fuppofe a place l'urrounded by a fore-ditch, and a 
fecond covert way, (Lengthened with lunettes, and fuppofe 
the front by which it may be attacked is covered with a 
horn or crown work, &c. 

Firft of all the trenches are to be opened as ufual, in order 
to come to the foot of the glacis of the fecond covert way ; 
the ricochet batteries are to be placed on the produced faces 
of the works attacked, and of their defences; the faces of 
the lunettes of the front attacked ought to be enfiladed by 
the ricochet batteries. 

The fecond covert way is taken in the fame manner as 
the common-covert way ; and then, if the fore-dich is full 
of water, a good lodgment is to be fecured along this ditch, 
and batteries are to be ere&ed to make a breach in the lu¬ 
nettes, if the enemy do not think proper to quit them. It 
is very difficult for them to maintain themielves in thofe 
works, when their communication is feen ; and they can 
hardly avoid being feen, when a lodgment is made all along 
the fore-ditch. Be that as it may, fuppofing that they are 
lined with ftone-work, or only with turf, that they are frai- 
Ld and pallifaded, and that the enemy are obftinate in their 


defence, a breach may be made in them, by placing fome Of Sieg«i. 
cannon oppofite the middle of the faces, and the ditch may ‘ 
be pafled over by filling it with fafeines or fome other ma¬ 
terials. As it is a great deal fmaller than that before the 
body of the place, it is much eafier to pafs. 

When the befiegers have made themfelves matters of the 
lunettes which cover the front attacked, they begin to think 
of paffing the fore-ditch. This is a very difficult tafk, be¬ 
caufe it is performed under the grazing fire of the covert 
way ; but this fire ought to be checked by the ricochet bat¬ 
teries, which fhould plunge into the covert way on every 
fide. This ditch is crofied near the faliant angles of the 
glacis. It is always to be underftood, however, that there 
is no poffibility of croffing any ditch without a good epaule- 
ment of fafeines, to cover the paflage on the iide which is 
feen by the place, or by the works that defend it. 

When the lodgment is entirely finiffied on the covert-way, 
then the other attacks are carried on in the manner before, 
explained. 

There are places which, without any fore-ditch, have lu¬ 
nettes oppofite to the faliant and re-entering angles of the 
glacis, which are alfo enveloped by a fecond covert way : 
fometimes they are vaulted and bomb-proof, as at Luxem¬ 
burg ; and fometimes they have only a ditch, a parapet, and 
a covert way. 

T.hofe which are vaulted and bomb-proof are very diffi¬ 
cult to take ; becaufe the ricochet firing and the bombs can 
do them no mifehief. In that cafe they muft either be 
turned or be taken by mines. 

A work is faid to be turned, when the befiegers get be¬ 
tween that work and the place, and fo cut off their commu¬ 
nication. Sometimes the lunettes have communications un¬ 
der ground, and then there is hardly any other way of dri¬ 
ving out the enemy but by mines. This is tedious work; 
but there is no remedy for it. 

The lunettes and the ditch are always defended by 
branches of the covert way, with which they have alfo a 
communication, like thofe of the lunettes, A, A, Plate 
DXXXVI. fig. 1. 

This plate, which reprefents part of Landau and its at¬ 
tacks in 1713, may ferve to give an idea of the manner in 
which a work is turned. The advanced lunette B, as well 
as the work C, called a ttnaille, are turned ; that is, the 
trenches cut off the communication betwixt them and the 
place. 

When this communication cannot be cut off, there will 
be often a neceflity for attacking the lunette and covert 
way at the fame time; and the ;eafon i», becaufe though 
the enemy fhould be obliged to abandon the lunette, yet fo 
long as they are m -.iters of the covert way, they have it in 
their power to return and retake it. Therefore, the fure 
way ©f keeping poffetiiun of it is to drive the befieged out 
of the covert way, at the fame time that they are forced to 
quit the lunette. 

The getrrifon may avail themfelves greatly of mines for 
the defence of thefe l'mall outworks, fo as to oblige the be¬ 
fiegers to pay very dear for their acquifition, and be a long 
while in making it. But they muft purfue the fame m£ 
thods as the befieged ; they muft dig deep into the earth, 
they muft endeavour to deftroy the enemy’s mines, to blow 
up their galleries, and to make themfelves matters of the 
lower ground. This is an efiential point, without which 
the enemy may blow up and deftroy the lodgments feveral 
times. The celebrated M. de Valiere, in a Differtation on 
Miner, at the end of the third volume of M. FolarJ’s Com¬ 
mentary on Polybius, ffiows, that in a ground 25 or 30 feet 
deep, the enemy may be blown up twenty times. There¬ 
fore. it is impoffible to be too cautious in endeavouring to' 
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Of Sifgts. get under the gallery of the befieged, In order to prevent 
y**~*-^' the mifchief they may do by their great number of mines. 

In the neighbourhood of fnme places there are a fort of 
fmall half-moons, called redoubts. When they are diftant 
from the place, the enemy cannot maintain themfelves there 
■without expofing their troops to be taken prifoners of war; 
but when they are covered and defended as they ought to 
be, and judicioufly fituated, they are an objedt worth at¬ 
tention. Endeavours ought to be ufed to cut off the com¬ 
munication between them and the place, and to oblige the 
enemy to abandon them by throwing in fhells ; it may even 
be proper to aflault them and drive them out fword in hand, 
provided they are not fo near the place as to receive power¬ 
ful fuccours, and be able to withliand the attack. It is a 
matter of confequencc to get rid of thefe fmall outworks as 
foon as polfible, becaufe they may be of great hindrance to 
theprogrefs of the attacks, by having a view of the trenches 
from the flanks, and enfilading them, See. 

In fome fieges, when the garrifon are obftinate in their 
defence, fmall outworks are made at the foot of the faliant 
and re-entering angles of the glacis ; thefe ccnfift only of a 
parapet raifed at the foot of the glacis upon thefe angles, 
each fide of which has about to or 12 fathoms. Thefe 
fmall works are called arrows. They may be feen in 
A, A, A, Plate DXXXVI. fig. 2. They communicate 
with the covert-way by a pafl'age pierced on the ridge of the 
glacis, and pallifaded on both fides. At the entrance of 
this pafl'age is conltrudled a traverfe B, generally called the 
tambour, which hinders the befiegers from being mailers of 
the arrow, or difeovering the inlide of the place of arms 
belonging to the covert way. 

To prevent the effedl of thefe arrows, the bed method 
is to ply them well with ricochet batteries, and with fhells 
thrown in alfo d ricochet. Stone mortars may likewife be 
made ufe of, to annoy the enemy in their arrows ; for as 
thefe works are but fmall, the Hone mortars produce a very 
good effect. We have already taken notice of almoft all 
the works the befiegers may meet with beyond the covert¬ 
way ; there remains, therefore, only to fee the manner of 
conducting the attacks of the other outworks moll com¬ 
monly ufed in fortified towns. 

§ 18. Attach of a Horre-work. 

A PIoRN-work is nothing more than the front of a forti¬ 
fication, which projects into the field, and is joined to the 
place by two long fides. It is placed oppolite to the cur¬ 
tains, and fometimes alfo to the ballions. The befiegers 
lliould endeavour, as much as poffible, to avoid attacking 
the fide covered by thefe works, becaufe they are very dif¬ 
ficult to take, and of courfe will greatly lengthen out the 
fiege. But luppofing there is an abfolute necefllty for at¬ 
tacking the place on the fide covered by a horn-work oppo- 
fite thebaftion, and that this horn-work has an half-moon 
oppofite to its curtain: The trenches and parallels are to be 
made in the ufual manner ; the fame method is to be ufed 
in regard to the ricochet batteries, which will alfo enfilade 
the branches of the horn-work. The taking of the covert¬ 
way of the half-moon, and of the half ballions of the horn- 
work, is carried on in the fame manner as the attack of the 
half-moon, and the two ballions of the body of the place. 
There remains, therefore only to Ihow how the lodgments 
are to be made in this work. We will fuppofe that there 
are two retrenchments withinfide, as in Plate DXXXV. 
fig- 5.- 

When the lodgments towards the point of the half ba¬ 
llions are finifhed, fome guns are to be planted there, in or¬ 
der to batter the lace of the oppofite baflion; and they are 
to be placed over-againft the lodgments of the flanked angles 


of the half ballions. Thefe lodgments are to be extended on Of Sieg.- 
both fides towards the curtain, along which faps are carried 
on; as alfo towards the orillon of the half ballions, if ;he ; are 
made with orillons: this will form a kind of fmall parallel, the 
fire of which will help to cover the lodgments in front, in 
cafe the enemy fhould make any failles to dellroy them. In 
large fortifications, fuch as born and crown works, the lodg¬ 
ments ought to be carried on with the greatell circumfnec- 
tion, in order to be able to fupport them againll every attack 
of the enemy. 

As all thefe lodgments are commanded by the bullion, it 
will be requifite to dig the faps fulficiently deep, fo as to be 
fecure againll their fire ; and likewife to make traverfes near 
enough to each other for the fame effedl. 

If the baflion can be battered in breach from the rampart 
of the half ballions of the horn-work, the befiegers will for 
this purpofe make ufe of batteries eredled on thefe half-ba- 
llions; and for the fame end they will alfo plant a battery of 
fix or eight guns towards the middle of the curtain.— 

Should it be impoffible to fink fulficiently into thefe, fo as 
to batter the lower part of the revetement of the baflion. 

Hill they might be ufefully employed in playing againll the 
enemy’s defences, and driving them out of their retrench¬ 
ments. When the lodgments are well fecured withinfide, 
it will be extremely difficult for the enemy to continue in - 
the retrenchments, without running the rifk of being made 
prifoners of war ; becaufe the communication between them 
and the place will become too difficult. They might in¬ 
deed, by means of a bridge level with the water, retire into 
the collateral half-moons: but at the fame time that the be¬ 
fiegers endeavour to make themfelves mailers of the horn- 
work, they will alfo ftrive to get poffelfion of thefe half- 
moons ; the.taking of which, mull inevitably follow that of. 
this work. 

As foon as the enemy are entirely- driven out of the 
horn work, the befiegers mud poflels themfelves of it by 
carrying on lodgments which fhall occupy its whole ex¬ 
tent ; and if there be any occafion to eredt batteries within, 
in order to batter the baflion in breach, they are to be erec¬ 
ted along its counterfcarp,..as may be feen in » (ibid). 

Sometimes it fhall happen, that the ground of the inlide 
of the horn-work will not permit lodgments to be extended 
there, as they are ranged in this figure, becaufe it may be 
too wet and marlhy, or elfe of too narrow a circumference. 

In that cafe there is no carrying on the lodgments but along 
the parapet of the front of this work, and.along its branches,, 
if the breadth of the platform of the rampart of thefe 
branches will permit. It muft be made to defile by fre- 
quern zig-zags or turnings ; but if it be too narrow, the - 
only way for the betiegers is to fink very deep, in order to 
defile from the fire of the place, and to cover themfelves by, 
traverfes made very near one another. 

Explanation of Plate DXXXV. fig. 5, 

a. Cavaliers of the trenches- b, Batteries of ftone mor¬ 
tars. c. Batteries to breach the half-mcon before the horn- 
work. d, Batteries againll the defence of-this-half-moon. 
e, Paflages over the ditch before this half-moon., f Lodg¬ 
ments in it. g, Batteries-againfl-the flanks of the horn- 
work. h, Batteries to breach the half baftior.s of the horn- 
work. i, Batteries againll its curtain. /, Lodgments m 
the half ballions and in the horn work, m Palfages over • 
the ditch before the retrenchments in the horn-work, n. 
Lodgments in thefe retrenchments. 0, Batteries againll 
the defences of the collateral half-moons. Batteries to 
breach thefe half-moons, q, Paflages over the ditch before 
thefe works, r, Lodgments in the fame, s. Batteries to 
breach the.reduits of the half-moons- t, Palfages over the 

ditch. 


t Oi 



74 W A 

Of^SiegM. JJtch before the reduits. u, Lodgments in the reduits. x. 
Bridge of fafcines, or a road to carry the cannon to the 
horn-work, y , Batteries againft the defences of the ba¬ 
ftion A. z, Batteries to breach this baftion. B, Paffages 
over its ditch. C. Lodgments in the baftion A. D, 
Lodgments on the border of the ditch before the retrench¬ 
ment of the baftion A. E, Paffages over the ditch before 
this retrenchment. 

Plate DXXXVIT. reprefents the plan of tire lodgments 
made in the horn and crown work of Philipfburg in 1734. 

A great deal more might be faid in regard to all thefe 
articles; but for the particulars, we refer the reader to the 
Memoirs of M. de Vauban, which difplay the whole extent 
of genius of that great man, and fhow how capable he was 
of finding out expedients for furmounting all obftacles ari- 
fing either from foil, fituation, or different manners of forti¬ 
fying. 

§ 19. To prevent fuccours from being thrown into a town be- 

Sieged. 

Not to interrupt the thread of the ufual operations of 
a fiege, we have fuppofed that the general had taken every 
neceffary meafure to guard againft all the attempts of the 
enemy, and to fecure fuccefs by the great fuperiority of 
his forces. Sometimes, however, it may happen that an 
enemy who was looked upon as too weak to relieve the 
place, {hall prepare to attack the army of the beftegers, 
either in confequence of drawing out mod of the troops 
from the neighbouring gatrrifons, which are lead expofed, 
or of having been reinforced from fome other part. In fuch 
cafe, there are two ways to follow. The firft is, to wait 
for the enemy in the lines, and to hinder them from break¬ 
ing through : the fecond, to leave part of the army in the 
lines, in order to carry on the fiege, and to oppofe any 
fallies of the garrifon j with the other to go and meet the 
enemy, and fight them out of the lines. 

Both thefe ways are fupported by the opinion of differ¬ 
ent generals ; but the latter feems to have the moft general 
approbation. 

The inconvenience of waiting for the enemy in the lines, 
is the uncertainty on which fide he intends to diredt the 
attack; for which reafon the beftegers are obliged to be 
equally ftrong in all their polls ; and when the line is very 
extenfive, the troops are at too great a diftance from one 
another, to make any confiderable refiftance on the fide 
where the enemy forms his attack. Moft lines of circum- 
vallation, that were ever attacked, have been forced ; l'o 
that both reafon and experience feem to eftablilh it as a 
maxim, that it is preferable to go and meet the enemy, and 
not to let him come within reach of the lines. 

Without pretending, however, to determine fo impor¬ 
tant a matter, it feems, that when a line is not very exten¬ 
five, it may be defended to an advantage.' And, firft, 
it is beyond all doubt, that if the troops behind the line 
know how to avail themfelves of the feveral circumftances in 
their favour, their fituation is in many refpedts preferable 
to that of the affailants. The latter are expofed to the fire 
of the line for a very confiderable time before they can 
come up to the border of the ditch. This ditch mull be fill¬ 
ed up: and all the while they are expofed to the fame fire, 
which mull kill a great many of their men, and throw their 
troops into fome confufion. And when they break into the 
line, they can make but a very narrow front; for which 
reafon, they may be charged both in front and Hank by the 
troops within ; who, if they do their duty, muft drive them 
into the ditch. For, fuppofe the firft line of the defendant’s 
infantry next the ditch fhould be obliged to give way, the 
horfe that are behind them may and ought to fall upon the 
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enemy’s foot that have pierced through the line ; and as Of Si egc ,. 
the latter cannot force their way but in fome confufion, the 
ormer may eafily drive them out again. Wb may there¬ 
fore conclude, that if the troops are fenfible of the many 
advantages of a good line, and are determined to defend 
it; if the feveral parts are likewife well fupported, and 
all the neceffary precautions have been taken to prevent be¬ 
ing furprifed ; it will be extremely difficult for the enemy 
to force it. 

Thus, at the fiege of Philipfburg, in 1734, prince Eu-J 
gene reconnoitred the lines of circumvallation, and found 
them fo well difpofed, that he never once attacked them. 

They formed a kmd of irregular femicircle round the place*, 
of which the Rhine might be confidered as the diameter. 

They were defended by a kind of fore-ditch, and by wells 
between this fore-ditch and the lines, as may be feen in Plate 
DXXIX. If the prince had attempted to pafs over this 
ditch and thefe wells, he would have loft a great number of 
men by the fire of the lines. The wells were fo near to one 
another, that there was no poffibility of paffing between 
them : they muft have been filled up, as well as the fore¬ 
ditch, with fafcines; which would have been too tedious 
and dangerous an enterprife. 

In fuch a fituation, therefore, the befiegers may wait 
quietly in their lines; but if they Ihould be of fo great an 
extent, as not to admit of being equally guarded, then it 
feems to be the fafeft way to draw out the troops, and meet 
the enemy, as marfhal Tallard did at Landau, in 1703. 

After he had defeated the army which was marching to the 
relief of the place, he returned and finiftied the fiege. The 
duke of Vendome adted juft in the fame manner at the fiege 
of Barcelona,, in 1697. Having had intelligence that the 
marquis of Valefco, viceroy of Eatalonia, was preparing to 
attack him, he went out to meet that general, gained a com¬ 
plete vidtory, and returned afterwards before the place 
which was obliged to capitulate. ’ 

At the fame time, we muft allow that the fafeft way to 
condudt a fiege, is to have a good army of obfervation ad- 
vantageoufly pofted fo as to cover the fiege, and be near 
enough to receive fuccours from the troops employed be¬ 
fore the town, Ihould the enemy come to a refolution of 
giving battle. 

If the enemy do not think proper to attack the befieg- 
ing army, they may probably try to throw in fome final! 
fuccours of troops and ammunition into the town. The 
way to prevent them is to make the circumvallation very 
exadt, and not to leave an opening in it, under any pretext 
whatfoever. r 

The enemy may likewife attempt the raffing of the 
fiege, by making themfelves mafters of the fpot, or place 
from whence the befiegers draw their provifions and am- 
mumuon But before a general lays fiege to a town, he 
ihould take all the neceffary precautions for fecuring his 
magazines, covering his convoys, and guarding the feveral 
polls through which the enemy might march to attack him. 

Another expedient the enemy may think of for raffing 
the fiege, is to attack fome place of importance, which the 
befiegers have an mtereft in preferving ; in order to engage 
them to march to its affiftance, and to abandon the fiege 
they have in hand. But this expedient ought to have beta 
forefeen, and every precaution taken to prevent it. Plow- 
ever, ihould the enemy find means to engage in ’an enter¬ 
prife of importance, and which requires an immediate relief 
if a general thinks there is not time fufficient to take the place 
he has laid fiege to, and at the fame time to oppofe the ene¬ 
my's defigns, in that cafe he may raife the fiege; but for 
fo doing, there ihould be very cogent reafons. When kin-r 
William laid fiege to Namur, in 1695, marlhal Vilhroy, in 
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Of Sieges, order to divert him from his purpofe, fat down before Bruf- 
fels, thinking he fhould oblige that prince to march to its 
relief, and abandon his enterprise againft Namur ; but king 
William chofe rather to fuffer that city to be bombarded, 
than to relinquifh a very important conqueil, in which he 
was in a manner Sure of Succeeding. 

Sect. II. Of Defence • 

$ I. Of the 'Troops and Ammunition with which a fortified 
Town ought to be provided. 

As the goodnefs of the works, when a place is well pro¬ 
vided with troops, ammunition, and proviiions, is what en¬ 
ables it to hold out againft the attack of an enemy ; fo the 
want of any one of thefe three articles will not permit all 
the advantage to be reaped that was propofed in fortifying 
a town. Men are properly the foul of a defence ; and with¬ 
out them the beft fortifications in the world are not able to 
make any great refiftance againft the enemy. 

Therefore we muft firft of all lay down as a maxim, that 
a governor cannot make a good defence, unlefs he hath the 
number of troops neceffary for defending the Several polls, 
'and obliging the enemy to pay dear for them. Immenfe 
fums are expended in fortifying a place, in order to flop a 
ftrong army with a Small force : but what refiftance can the 
place make without exerting a brifk fire; and what will 
thofe heaps of walls avail, if they are not defended ? The 
garrifon of a town befieged ought to have a reafonable 
flock of provifions, in order to Support themfelves under 
the fatigue of military duty; they ought alfo to have 
powder, arms, and generally every thing that is requifite 
to annoy the enemy, and to Hop the progrefs of their ope¬ 
rations. 

It is not very eafy to fettle the number of troops necef- 
fary to defend a town; the nature of the ground on which 
the place is Situated, and the number of outworks, ought to' 
determine the ftrength of the garrifon. M. Vauban in his Me¬ 
moirs reckons, that in a place regularly fortified with good 
baftions, half-moons, and covert-ways, we fhould allow 500 
or 600 men to eachbaftion: That if the town has horn- 
works, ,600 men may be likewife afligned to each of thefe ; 
and in proportion for the other outworks, according to the 
relation which their defence may require to that of the 
horn-work ; and the horfe fhould be the tenth part of the 
number of the infantry. 

This being premifed, fuppofe a place has fix baftions, 
there muft be a garrifon of Six times Six hundred foot, 
which makes 3600, and the tenth part of that number in 
horfe, which makes' 360. Hence a Sufficient garrifon for 
Such a place will be 3960 men. 

In order to compute, as near as poffible, the quantity of 
ammunition and provifions that may be required for Such a 
garrifon, vie muft calculate how many days they will be able 
to maintain a fiege. The following are M. Vauban’s re¬ 
marks on this fubjedt. 

For the invefling the place and the tracing the Days. 


lines 4 

For the opening of the trenches to the attack of 
the covert-way - - 9 

For the attack and taking of the covert-way, and 
making lodgments in it - - 4 

For the defcent and paffage over the ditch before 
the half-moon - - 3 

For fixing the miners, or for the batteries till the 
making of a reafonable breach - 4 

Carry over 24 
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Brought over 24 of si«se’. 

For taking and fecuring the interior part of the 
half-moon - - 3 

For the paffage over the great ditch before the 
two baftions, fuppofed to be begun before the 


taking of the half-moon - 4 

For fixing the miners, or eredling batteries on 
the covert-way, to lay the place open and make a 
reafonable breach - - 4 

For the defence and fupport of the breach after 
the place is laid open - - -2 

For the miftakes which the enemy may happen 
to commit, and their negledt in their works 4 


Total of the defence - 41 

In this defence it is plain we fuppofe a town to be forti¬ 
fied only with half moons and a covert-way ; but if the 
half-moon had a reduit with a revetement and rampart, it 
might hold out four days longer. If there were retrench¬ 
ments in the baftions, they might retard the taking of the 
place five or fix days. If the ditch was ftrengthened with 
tenailles and caponniers, the paffage over it might be pro- 
traced two or three days. If there was a good horn- 
work, or fome other like fortification properly ftrengthened 
with a half-moon, a covert-way, and retrenchments within 
the work, the taking of it would cod about 12 or 14 days. 
If this work had tenailles, the paffage over its ditch would, 
be later by two or three days. If there was a fore-ditch 
and a fecond covert-way, the progrefs of the attacks 
would ftill be lefs rapid, and we might reckon xo or 1 2 
days for the taking of this fecond covert-way and the paf. 
fage over its ditch. If there were redoubts near the place, 
they would ftill protraC the taking of it for fome days, 

From this eftimate, though not very exaC, an idea may 
be lormed of the duration of a fiege: a point abfolutely 
neceffary for fecuring, at leaft, a fufficient quantity of am¬ 
munition during the time; we fay at leaft, becaufe it is 
always prudent, if poffible, to have a greater quantity of 
ammunition than is fuppofed to be wanted. When once 
the number of the garrifon, together with the duration of 
the fiege, is fixed, it is then very eafy to calculate the quan¬ 
tity of powder and ammunition with which the place is to 
be provided. 

It is judged, that to be well provided with cannon, eight 
pieces fhould be allowed to each baftion. Therefore in a 
place of fix baftions there ought to be 48 pieces. 

As a town is never attacked on all fides, and there are 
feldom above two or three attacks at the raoft, the cannon 
belonging to thofe baftions that are not attacked, ferve to 
ftrengthen the baftions attacked, and they are placed alfo in 
the outworks of the fronts attacked. 

Among the cannon for the defence of the town there 
fhould be fome of 24, of 16, of 12, of 8, and of 4 pounders,, 
and even of 2 and 1. The latter are of very great fervice, 
becaufe of their being fo convenient to remove with cafe, 
and with few men, from one place to another; for this 
difturbs the enemy, who find it difficult to deftroy thefe 
fmall pieces. The largeft ferve to fire againft their batteries 
and their works. The fmall ones are carried to the out¬ 
works, and to the covert-way, from whence they are fired ea. 
barbette. It is cuftomary to make ufe of fea carriages for 
thefe fmall pieces. 

Befides cannon, the town ought to be provided with a 
great number of wall guns, carabines, mufkets, &c. We 
are to fuppofe that mod of the ordinary arms will be broke 
in the fervice, and therefore care muft be taken to provide 
new ones when wanted. 

The number of mortars neceffary may be eftimated at, 

y two 
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Of Sieges. two t0 tyer y baftion. They mu!l be of different bores, of 
12 and 8 inches diameter. There ought alfo to be feveral 
done mortars. 

The garrifon of a place of fix baftions, confiding, as we 
have already obferved, of 3600 foot, are to be employed or 
didributed in the following manner. 

We fhould, fir ft of all, reckon about 600 foldiers wound¬ 
ed and fick, in the fird 12 or 15 days of the fiege, and for 
the fervice of the batteries, the removing of ammunition, 
&c. And then there will remain 3000 for the defence of 
ihe place. 

Thefe are to be divided into three equal bodies ; one 
for the guard, the other for the biovac under arms, ready 
to march on the fird notice where wante.d, and the third to 
red. 

The horfe are alfo divided into three bodies like the foot; 
that for the guard is chiefly placed on the right and left of 
the attack ; that for the biovac is generally quartered by 
brigades, in different parts of the town, where they may be 
of fervice, either to keep the inhabitants in awe, or to be 
ready to a<ffc in fallies. In regard to the third corpse who 
are to red, their horfes mud be faddled in the day ; and the 
horfe or dragoons mud- be ready to mount indantly, fhould 
there be any occafion for their fervice. 

The guard of infantry and the biovac ought to be under 
arms, at the feveral pods affigned them in the works of the 
place ; and for the- corps at red, they mud be ready to fup- 
port the troops on guard, in cafe thefe fhould have need of 
their affiflance. 

The guard of foot of 1000 men may be fubdivided 
nearly into three equal bodies ; two of which to defend 
the pods attacked, and the third the other pods not at¬ 
tacked.' And in regard to the two fird, they may beTub- 
divided alfo into three equal bodies ; two of which are to 
fite the fird two hours of the night, the other is to relieve 
one of them at the end of that time, the next is relieved 
nvo hours after; and fo on alternately, that there may be 
always two thirds of this guard in adtion, and the other 
third at red. 

There is no occafion for fo brifk a firing by day as by 
night ; becaufe the befieged are more capable of feeing 
what the enemy are about, and of oppofmg their attempts ; 
but in the night nothing but a drong cannonading can 
guard againd their enterprifes. By day the troops fire from 
between bafkets, fand-bags, or gabions, placed on the upper 
part of the parapet, to the end that being under cover they 
may take better aim at the enemy. 

As the mod perfect fortifications cannot hold out long 
■without the neceffary ammunitions^ too much care cannot 
be taken in regard to this article. 

“ The ancients, fays Mr Folard, were accudomed to lay 
-in a great dore of providons, when a place was threatened 
with a fiege; a flore fufficient not only for three or four 
months, but for three or four years at lead. This they 
were induced to do for two reafons ; the fear of being 
blockaded ; and the inviolable law of defending themfelves 
to the lad extremity. The moderns take lefs precaution in 
jrefpetf to providons, as well as to every thing elfe ; they 
think it fufficient to lay in a flock for three or four 
months in towns of the greatefl flrength and importance ; 
which is very wrong, I grant indeed (continues Mr Fo- 
lard), that the law of holding out to the very lad extremity 
is looked upon as chimerical at prefent, and entirely left to 
the ancients, but it fhould be confidered, that an enemy 
well acquainted with the date of things will meafure the 
flrength of the place by the quantity of providons contained 
therein ; and making a calculation of the lofs of men in the 
attack, together with the expence of a long fiege, they will 


choofe, if they are wife (and certainly they will gain by it in Of Sieges, 
the end), to take it rather by blockade than by a fiege in 
form : at lead they will be fure of becoming maders of it in 
three Or four months through want of providons; whereas 
a fiege may lad that time, if the garrifon are obdinate. 

Such a town as Lifle in Flanders, and as Bergues, both of 
which are out of the line of communication of our frontier, 
cannot be too well docked with providons. A wife and 
experienced minifler will vidtual them at lead for eighteen 
months, becaufe they may be blockaded. It is much the 
fame in regard to Strafburg and to Landau. The latter 
was never vidhralled for more than three or four months : 
how imprudent, therefore, mud it be to lay fiege to it, 
when it may be taken by a blockade almofl as foon as by a 
fiege, which is attended moreover with an infinite lofs of 
brave men, and a mondrous expence 2 ” 

Thefe refleftions of M. Folard are very folid ; but cir- 
cumdances will not always permit a place to be fo well pro¬ 
vided as one could wifli. 

When a governor finds that the enemy threatens to lay 
fiege to a town under his care, and that the place is in want 
of the chief things neceffary for a vigorous defence-, he is 
to exert all his abilities, in order to remedy this inconvenience 
as much as poffible. The greatefl want of all is that of pro¬ 
vifions; he mud therefore endeavour to get a fupply, both 
from the country and from the people of the town ; which 
is to be didributed among the garrifon with the greatefl 
economy-. The ufelefs mouths fhould be all fent out, and 
an inquiry- ought to be made after thole who are fufpedted 
of having hoarded any corn ; and upon paying them for 
it, or upon giving them fecurity of payment, they ihould 
be obliged to deliver it up for the fubfiftence of the garri¬ 
fon. 

Hitherto we have made no mention of the inhabitants ; yet 
they may be rendered ferviceable in contributing to eafe the 
garrifon. The governor Ihould make ufe of fuch workmen 
who exercife handicraft trades for every thing relating to their 
refpedtive branches; and thofe who are not artificers, Ihould 
watch the fire that may be kindled by the {hells and red-hot 
bullets; they ought likewife to tranfport the materials to 
the places affigned them ; and even to work at the different 
retrenchments which the governor fhould think fit to order 
in the town, provided however that they be not too much 
expofed to the fire of the befiegers. An article of the 
greatefl importance in regard to the inhabitants, is to oblige 
them to lay in a flock of provifions for fix months, and thofe 
that are able fhould be obliged to make dill a greater pro- 
vidon, which will be a refource to the garrifon when their 
own dock is exhxuded. 

§ 2. Neceffary Preparations for maintaining a Siege. 

When a town is threatened with a fiege, the governoi 
ought not only to take care to have a plentiful flock of am¬ 
munition and provifions, but moreover he fhould ufe all 
the precautions requifite for retarding the enemy’s ap¬ 
proaches, and rendering them more difficult and dangerous. 

He ought therefore to leave nothing in the neighbour¬ 
hood that may ferve to cover the enemy; he fhould clear 
the adjacent country of all houfes that are within reach of 
cannon-fhot, and fill up, if poffible, the caverns or hollow 
ways that may be concealed, or build feme redoubts and 
other works under the proteftion of the place, by which 
they may be enfitaded. He ought to cut down all the 
trees: in a word, he fhould prevent the enemy’s having 
any cover within reach of the cannon of the place ; he 
fhould fee that the fortifications be all in a good condition, 
and that the covert-way be well palifaded; in fine, he 
fhould casfe arrows to be built on the faliant angles of the 
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glacis. Retrenchments may alfo be made in the re-entering 
places of arms of the covert-way, by railing a parapet with¬ 
in them, and parallel to their faces, with a fmall ditch be¬ 
fore it. Nor fhould the galleries for the mines be forgot¬ 
ten ; on the contrary, they ought to be begun betimes, and 
carried out into the country as far as the ground will per¬ 
mit : and chambers fliould be made under all the angles of 
the glacis. If there are any houfes within the rampart 
which may obftrudt the defence, the governor ought to lee 
them demolilhed; and nothing fliould be left, either within 
er without, which can any way be of fervice to the befiegers. 
If there are new raifed troops, care fhould be taken to dif- 
ciplir.e them well. 

The governor fhould alfo fee that the hofpitals be in a 
good condition, that the fick and wounded be taken care 
of, nor think it beneath his character to vifit them himfelf, 
and to let the foldicrs fee how greatly he has their prefer- 
vation at heart. This is the furefl way to gain their con¬ 
fidence and affedtion, and to engage them to do their ut- 
moft towards defending th,e place. 

As it is now the cuftom to throw a great number of fhells 
into a town befieged, it is neceffary to have vaulted places 
under ground bomb-proof, where part of the garrifon not 
on duty may reft in fafety. They are not fo much wanted 
in large cities, where there are always different quarters fe- 
cure from the enemy’s fhells : but a fmall town is in every 
part expofed to the bombs; fo that foroe places under 
ground are abfolutely neceflary for the garrifon to take their 
reft, and to prevent the troops from being continually in¬ 
commoded. Thefe fubterraneous caverns are generally 
made in the gorges of the baftions, and fometimes under 
the rampart behind the curtains. 

Where there are none of thofe fubterraneous places, it 
will be neceffary, as loon as the town is invefted, to eredt 
defences to fhelter the men from the bombs ; thefe are 
made of ftrong pieces of timber, laid Hoping againft the 
parts the leaft expofed, and they may be covered with thick 
planks laid in the fame manner. The large houfes lhould 
alfo be fliored, that is, all the floors, from to top to bottom, 
fhould be fupported with ftrong upright timbers, and the 
upper floor covered with large beams laid acrofs one another, 
and thefe again with earth, fafeines, dung, &c. When 
they are thus fitted up, they may ferve either for the ac¬ 
commodation of the troops or for hofpitals, Sec. But what 
deferves a more fpecial care, is the powder-magazines. 
They ought to be bomb-proof; but as there are very few 
that can refill the ftiock of a great number of fhells, they 
fliould therefore be covered with feven or eight feet thick 
of earth, and a layer of fafeines, dung, and ftrong planks 
laid over them, fo as to form a kind of roof. But if it 
fliould happen, either from their fituation or height, that 
this cannot be done, then a range of large trees, well fatten¬ 
ed together, muft be laid over them, fo as to diminifh the 
fliock of the fhells. The windows of the powder-maga¬ 
zines fhould have no profpedt towards the befiegers ; and 
to prevent all accidents, nobody fhould be permitted to go 
in or out of the doors, but when the fire of the enemy is 
thickened. 

When there are no powder-magazines in a town, it is 
very difficult to preferve the powder during a fiege ; all 
that can be done, is to diftribute it in different places, as in 
cellars and caves made under the ramparts, or in gardens, 
See. and to cover thefe places well with thick planks, earth, 
fafeines. See. 

The mii'chief done by fhells confifts not only in demolifh- 
ing the buildings cn which they fall, but likewife in fetting 
fire to mod places they fall upon; and when they are fol¬ 
lowed by red hot balls, it is very difficult to hinder the town 


from being burnt. In order to remedy this evil, timely Of Siege*, 
precautions fhould be taken, and the inhabitants employed 
in extinguifhing the fire. 

Firft of all, a great number of calks, filled with water, 
fliould be placed in the ftreets; and the foldiers and inha¬ 
bitants ought to be divided into companies, to prevent the 
fpreading of the flames. It will be proper to divide thefe 
into fmall bodies, and to allot different quarters to each of 
them, for extinguifhing any fire that may happen to parti¬ 
cular houfes. By thefe means each corps, or company* 
will become anfwerable, in fome meafure, for the houfes en- 
trufted to their care, and ufe the utmoft endeavours to pre¬ 
ferve them. The pavements muft alfo be taken up, and 
dung laid in the ftreets, to prevent further mifehief from* 
the burfting of the fhells. 


§$• Of tB* defines from the invfling to the Attack of the' 
Covert-way. 

When the place is invefted, and the befiegers begin to 
work upon the line of circumvallation, the governor ought 
not at firft to fire upon the enemy’s 'troops with the largelt 
cannon, but with his fmall pieces only. For as the enemy 
ought to pitch their camp as near as poffible to the place, 
provided they are out of reach of cannon-fhot, they will 
think themfelves at a fufficient diftance when out of the 
reach of thofe fmall pieces ; but as foon as they are encamp¬ 
ed, the garrifon are to give them a full volley with their 
great guns, which will oblige them to decamp once more, 
and make them lofe time. 

While the befiegers are conftrudling the lines, their en¬ 
gineers fpare no pains to get an exadt knowledge of the ad¬ 
jacent ground, and to reconnoitre the fortifications, that 
they may form the plan of attack, which they will be fure 
to make on the weakeft fide. To prevent this, M. Goulan 
propofes the following fcheme. 

As foon as the town is invefted, the governor fliould fend 
200 or 300 men every night to that fide which he kno'ws 
to be the weakeft, with orders to lie upon their faces, in 
the form of a femicircle, of which the palifades of the co. 
vert-way may be confidered as the diameter. Thefe men 
fhould be divided into fmall parties, of three or four men 
each, at the diftance of 20 or 30 paces from one another, 
fo as to occupy a large trail of ground. All thefe different 
parties ought to agree upon a fignal, to give notice whefi 
any body paffes by them, and they fliould remain there in 
filence till day, without ftirring, unlefs fomebody happens 
to pafs by; in which cafe, the firft that fees them fhould 
rife, and give the fignal to the reft, who are to do the fame ; 
then all drawing clofe together, and advancing to the pali¬ 
fades, they will take thole who paffed, as it were in a net, 
without any poffibility of relief from their efcort, who can¬ 
not be numerous enough to refeue them from the hands of 
200 or 300 men, protedled by the fire of the covert-way. 
If the men who advance to reconnoitre the place, inftead of 
palling through the intervals, fliould fall in with fome of 
thefe parties, and endeavour to get off, they muft be fired 
upon : thus the enemy may be eafily hindered from recon- 
noitering, and thereby acquiring a knowledge of the ground, 
or the fide moft proper to be attacked. 

From the time the place is invefted, the befieged fliould 
fend every night fmall parties of eight or ten men, com¬ 
manded by a ferjeant, with orders to lie upon their faces 
all round the border of the glacis, and to liften carefully to 
every thing that paffes. Whatever care the befiegers may 
take to open the trenches in filence, ftill it will be very 
difficult for this operation to be made, without fuch a mo¬ 
tion as muft be heard or perceived from the neighbourhood 
of the glacis. Thefe fmall parties may even advance a little 
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Of ^iege*. further, obferving filenee, and taking care not to be furpri- 
fed by the parties which the enemy alfo may fend out on 
that fide, to watch whether there are any troops of the gar- 
rifon ready to fall upon the workmen. 

When the fide on which the enemy open their trenches 
is known, the great pieces of ordnance are mounted on the 
rampart of the town en barlette , and the fmall ones on the 
covert-way, from whence they are to fire brifkly upon the 
trenches. And to point more exadly, fire-balls are thrown 
from the mortars, which will give light enough to difcover 
the workmen. Juft at this time, the befieged ftiould make 
the greateft fire againft the enemy, becaufe it is then they 
are moft uncovered, and confequently moft expofed. As 
the befieged cannot have their batteries ready till the fecond 
or third day after the opening of the trenches, during that 
time the guns may continue to fire en barlette ; but it will 
hardly be poffible to fire in that manner when the enemy’s 
batteries are once eredted. Mortars ftiould likewife be ufed 
for throwing ftiells on the workmen and thofe employed on 
the batteries; in fliort, the beft ufe ftiould be made of the 
artillery, before the enemy are in a condition to filence it. 

It is cuftomary to make two or three attacks in order to 
divide the attention of the garrifon ; and of thefe, general¬ 
ly fpeaking, there is only one real: they mu ft therefore 
endeavour to find out this real attack, and to ufe theutmoft 
diligence in making good retrenchments, as well in the out¬ 
works, which the enemy mull take before they can come to 
the body of the place, as in the gorge of the baftion of the 
front attacked. But to render thefe retrenchments ftrong 
and firm, they ftiould have been begun and even finilhed be¬ 
fore the opening of the trenches. A governor, who has a 
proper knowledge of fortification, ought to judge on which 
fide a town is moft accelfible, and to prefume that here the 
enemy will commence their attack; confequently he ought 
to think of every method of defence, the beft adapted to re¬ 
tard the approaches, and difpute every inch of ground. 

The befieged ftiould fo difpofe their artillery at the be¬ 
ginning of a fiege, as to enfilade the branches, and to di- 
red): their fire againft the head of the trenches or the faps. 
This muft be their principal effort; for it is by continually 
firing upon them that they may reafonably hope to retard 
the works. 

When the enemy have eredted their batteries, it is very 
difficult for the befieged to maintain theirs, efpecially if they 
are placed on the produced faces of the pieces attacked. 
For as the cannon are continually firing a ricochet againft 
thefe faces, and it being difficult to guard againft this firing, 
it will be very dangerous for the foldiers to remain there : 
all that can be done is to make fome traverfes, in order to 
diminiffi their effedt; which is difficult indeed to compafs, 
becaufe the (hot falling upon the traverfes will bound be¬ 
tween them. It is advifable not to perfift in firing always 
from the fame place againft the enemy’s batteries. By cea- 
fing to fire from that part where the befiegers know there 
was a battery, they may be induced to think they have de- 
ftroyed it, which will prevent their continuing to fire againft 
it, and be a means of preferving the battery for future fer- 
yice. But in order to give them trouble, fmaller guns may 
’ be placed in the outworks, on the faces of the bullions, 
from whence the trenches and batteries of the befiegers can 
be difcovered; and they muft often change place to perplex 
the enemy, who will find it very difficult to difmount thofe 
moving pieces. The befieged however muft endeavour to 
repair the parapets deftroyed by the enemy, and to take 
proper meafures for firing again from thence, as foon as the 
befiegers have Ihifted their guns. 

It is alfo advifable that the batteries of the befieged 


ftiould not fire in falvos, or all at a time; for it is well Of Siege*, 
known, that the befiegers place foldiers in the trenches 
to obferve, through fmall loop-holes made with fand-bags in 
the parapet of the trench, when the batteries of the town are 
fired, and to give notice to thofe who are at work in the 
trenches, which way the guns are pointed, that they may 
put themfelves under cover. If the befieged have only fix 
pieces on a battery, and they fire them all at a time, the ene¬ 
my have fome moments of fecurity to look over the parapet 
and to examine the ground where they intend to work and 
to conduct the trenches :• but when the garrifon vary their 
manner of firing, they give more uneafinefs to thofe who 
are at work in the trenches, who will not be fo ready to 
look over the parapet; which, though it be neceffary, in 
order to view the fituation of the ground towards which the 
works are to be diredted, is ever dangerous, but efpecially 
when the trenches are brought within mulket-fhot of the 
place. 

$4 .Of Sallies. 

A Garrison that keeps within a place without making 
fallies, is, as the chevalier de Ville fays, like thofe who are 
not concerned when their neighbour’s houfe is on fire, and 
will not ftir to extinguiffi it till it has reached their own. 

And indeed, as the befiegers continually carry on their ap¬ 
proaches towards the town, it is of the utmoft importance 
to endeavour, in time, to ftop their progrefs ; to which end, 
the making of fallies is extremely conducive, efpecially when 
they are well conduced, otherwife they would rather acce¬ 
lerate than retard the taking of the place. 

How great foever the advantage of fallies may be, they 
are proper only when a garrifon is numerous. A fmall 
garrifon, although well flocked with all the kinds of necef¬ 
fary ammunitions for making a defence, and for holding out, 
ought to be very careful how they venture to make a fally. 

But a numerous garrifon, not fo well provided, ought to 
fatigue the enemy as much as poffible by frequent fallies. 

The fame meafure ought to be followed when a town is 
but ill fortified ; the garrifon ftiould not fhut themfelves up 
fo as to be obliged to furrender, as it were, without making 
much refiftance. It is beft in thofe cafes to harafs the ene¬ 
my continually, to keep them at a diftance as long as poffible, 
and to ufe every ftratagem and endeavour that may retard 
their approaching the glacis, and the taking of the covert¬ 
way. Thus it was that the marquis of Uxelles, afterwards 
marfhal of France, behaved at the fiege of Mentz in 1689. 

He defended that large and ill fortified town upwards of 
two months, with the help of a very brave garrifon ; but 
was obliged to capitulate for want of powder and ammuni¬ 
tion, though he was Hill mailer of the covert-way, and even 
in fome meafure of the glacis. 

When the befiegers are at a diftance from the place, fallies 
are very dangerous, becaufe the enemy may cut them off 
from the town with their horfe': but when they have made 
their fecond parallel, and advanced the branches of the 
trenches towards the third parallel at the foot of the glacis, 
then is the time for the garrifon to fally. They may even 
venture, though with great caution, when the befiegers are 
at work upon the fecond parallel, and before it is entirely 
finifhed; but the moft favourable opportunity of fallying, 
is when the befiegers are come to the third parallel, and want 
to make a lodgment on the glacis. Then there is no- danger 
of being cut off; and the enemy may be furprifed the more 
eafily, as the garrifon have it in their power to fall upon 
them all at once, and to throw them into confufion, with¬ 
out giving them time to recover themfelves. 

Sallies may be either great or fmall; the former ought 
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Of Sieges, to be with 500 or 600 men at leaft, or proportioned to the 
guard in the trenches ; the latter are only with 10, 15, or 
20 men. 


The intent of great fillies {hould be to deftroy a con- 
fiderable part of the works of the bcfiegers, in order to oblige 
them to begin again ; to nail up their guns ; to retake fome 
poll which had been abandoned ; and laftly, to obfiruft the 
enemy's works as much as poffible, and thereby retard the 
taking of the place. 

In regard to fmall fallies, they ferve for no other end than 
to interrupt the workmen at the head of the trenches, fo 
as to frighten them, and oblige them to run away. As it 
requires fome time to bring them back, and to make them 
return to their work, this will occafion delay, and retard the 
approaches. 

The bed time for great fallies, is two hours before day¬ 
light, the troops being then fatigued and fleepy ; therefore 
more eafily furprifed, and lefs capable of making a rigorous 
reliftance. And when it has rained very hard in the night, 
fo that the guard in the trenches may be unable to make ufe 
of their fire arms, this is alfo a favourable circumftance : in 
fhort, no opportunity fhould be neglefted to furprife the 
enemy ; for fallies feldom prove advantageous any other 
way. The following is the order which M. Vaubanpro- 
pofes to be obferved. 

There fhould be a detachment of 90 men drawn up, 30 
in front, and three deep ; to which mud be added a fourth 
rank of 30 grenadiers. The three fird ranks of this detach¬ 
ment fhould be armed with cuirafles ; each foldier fhould 
hare a fword and pidol at his belt, and a partizan, or long 
iron fork with a hook, in his hand. This detachment is to 
be followed by another of 180 men, 30 in front, and fix 
deep; the fird rank of thefe is to be armed as the former, 
with cuirafles and long weapons, the red as nfual. The 
fird rank in this detachment is to make up the rear in the 
retreat. After this fecond detachment 200 workmen are 
to follow with proper tools to dedroy the enemy’s works, 
and feveral of thefe with combudibles to burn what they 
cannot otherwife dedroy. Some of them are to be provided 
with long nails of deel, and of different magnitude, to fpike 
the cannon ; there rnud be fome of a very large fize, becaufe 
the touch-holes happen frequently to be fo very wide, that 
common nails will not fill them up exadtly. 

Befides the two detachments and workmen above men¬ 
tioned, another body of 300 or 4C0 men fhould be ordered 
' to fupport them, and to follow them flowly a-, far as the head 
of the trenches; where, if they find that thofe who went 
before them have no need of aflidance, they fhould halt to 
be ready to a£t if occafion requires it. If the guard of the 
trenches fhould make a vigorous attack upon the fally, 
this detachment will fupport them, and jointly encounter 
the befiegers. If the latter are repulfed, which mud be the 
' cafe if the fally is not forefeen and expected, the workmen 
mud fet about demofilhing the works, and filling up the 
trenches as fad as poffible. Thefe troops fhould alfo endea¬ 
vour to penetrate as far as the batteries, in order to nail up 
the cannon, and to maintain themfelves in the trenches long 
enough for the workmen to dedroy great part of them. 
When they have done what they propofed, they retreat to 
the covert-way in good order ; and it the enemy fhould be 
fo imprudent as to purfue them as far as the glacis, they 
mud be received with a brifk fire as well from the cannon 
of the ramparts as from the troops in the covert-way. 

In fallies, and generally in all attions performed by night, 
the foldiers fhould put fomething in their hats, as a white 
paper or handkerchief, to know one another in the dark. 
The troops defigned for this purpofe are drawn up in the 
place of arms within the town, or in the ditch if it be dry, 
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or elfe in the t ert-way. 'Vfrhen' they are to march out Of jkgea. 
by different gates, fome fignal fhould be agreed upon, that 
they may all move at the fame time. If there are more 
attacks than one againd the town, as generally is the cafe, 
then feveral fallies may be made at the fame time upon thefe 
attacks. It might be proper to make a great noife on one 
fide, in order to draw all the attention of the enemy that 
way ; and while they are bufy in the repulfe, to a6t vi- 
goroufly on the other fide ; for then they will meet with 
lefs refidance, and will be more capable of hurting the be- 
fiegers. However, as a fally which- has not all the fuc- 
cefs .that might be expefled, ought not to difcourage the 
garrifon from repeating the attempt; fo one that has been 
crowned with fuccefs ought not to render them too confi¬ 
dent, or infpire them with too great a contempt for the 
enemy. The midakes the latter may have committed, will 
roufe their attention, and put them upon their guard. We 
ought ever to fuppofe, that they will do all that we fhould 
do, were we in their place, and that they will take proper 
meafures to remove every obdacle that may oppofe them. 

Hitherto we have taken no notice of the ufe of cavalry 
.in fallies; and yet on fome occafions they may. be of fervice, 
which is when the befiegers are at a didance from the place. 

In this cafe, two detachments ef horfe are ordered to the 
right and left to fupport the fallies, and to hinder the ene¬ 
my’s hoTfe from falling upon them. Thefe detachments 
ferve alfo to protedl their retreat, and to prevent their being 
cut off; but when the befiegers have finilhed their third 
parallel, the fallies are then made with foot only, and fhoujd, 
as we have above obferved, be often repeated, provided the 
garrifon is numerous enough to difpute every inch of ground 
with the enemy. 

As foon as the troops are returned from the fally, fire- 
balls fhould be thrown into the trenches, to ,di(cover the 
workmen who are employed in repairing the m.ifchief that 
has been done, and are at that time in fome meafure un¬ 
covered. The fire of the place well ferved at this jupdure, 
muft kill a great many of the enemy.. So far relates to 
great fallies. 

The fmall fallies, which are intended merely to difturb 
the befiegers without being able to do them much hurt, are 
condu&ed in the manner following. The governor.orders 
out parties of 10, 15, or 20 flout men .only, as hath been 
already obferved, who ate to advance foftly to the head of 
the trenches, and to jump Into them quickly, making a 
great noife, and throwing grenades ; after which they are 
to retire with all expedition : the alarm which they will 
occafion is fufficient to make the workmen take to their 
heels, who defire nothing better than to have a fpecious 
pretence, as M. Goulon obferves, to run away upon the 
leaft alarm ; and it is impoffible to prevent it, or to bring 
them back the fame night ; fo that the befiegers muft lofe 
all this time. If, fays the fame author, die befiegers be- 
come accuflomed to thefe little fallies, fo-as to grow fecure 
and take no notice of them, the befieged obi'erving this 
muft make one in good earneft, which coming unexpefted, 
will eafily overturn the workmen and the troops that cover 
them; after which they may retire without fighting, left 
they fhould draw the whole guard of the trenches upon their 
backs. 


$ 5. Of the Defence of the Glacis and the Covert- <way. 

Besides the fallies which retard the lodgment of the 
befiegers on the glacis, mines may increafe the difficulty of 
approaching. We have already taken notice of thefe in the 
feftion of Attack ; we have only to obferve here in general, 
that the befieged muft make the belt ufe of them poffible, 
in order to blow up the enemy as often as the ground will 
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S iggw. permit ; t1i r s is the-fare!! way to keep the befiegers in awe, jumping into it dire&Iy. They wilt be under a neeeffity OfScgti. 
and to oblige them to advance with the greateft circumfpec- of breaking them fucceffively with hatchets ; and while this 
tion. is doing, a general difcharge is to be made from the bat- 

Befides the galleries and mines which ought to be under teries of the town, which will do great execution. When, 
the glacis, the belieged may alfo lay opposite to its angles after a vigorous refinance, the garrifon find themfelves hard, 
large planks, ftuck full of very long nails, with the points prefled by the enemy, they may abandon the covert-way, 
upwards, to incommode the enemy in palling over the gla- and retire into the places of arms ; and while the befiegers 
cis. Thefe planks ought to be ftrongly fixed, to prevent are working upon their lodgment, they will be expofed to 
their being eafily taken away. The burying of caiffons in the fire of the place, which takes them in front ; and to 
the glacis is alfo produ&ive of a good effedt ; but they that of the places of arms, by which they are taken in flank ; 
ought never to be placed nearer than fix or eight feet to fo that their lofs muft increafe confiderably. If they have 
the infide of the covert-way, left they Ihould do any damage mines ready, as we fiippofe they have, they mull Ipring 
to the troops that defend this poll. them, after having fuffered the enemy to work for fome 


When the enemy endeavour to make a lodgment on the 
glacis, the garrifon muft repeat their Tallies with greater vi¬ 
gour ; which may be done without any inconvenience, be- 
caufe of the facility of retreating. When the troops are 
returned from the Tally, fire is fet to the chambers and caif- 
fons, which will greatly difconcert the befiegers. If the 
chambers are well difpofed, they mull hurt their lodgments 
prodigioufly ; and as foon as they are fprung, the belieged 
may foil upon the enemy, this being a favourable opportu¬ 
nity for furprifing them in diforder, and confequently of 
idellroying part of their works. This manner of proceeding 
fhould be often repeated, in order to fatigue the befiegers, 
and to retard the taking of the covert-way. 

When the enemy are ready toflorm it, the garrifon mull 
prepare to give them a warm reception. The difficulty of 
making a lodgment in the covert-way may be increafed by 
a double row of palifades: the fecond Ihould be lower than 
the firft, to the end that the enemy may not perceive them. 
Thefe two row's ought to be at the diftance of four or five 
feet from one another, to prevent the befiegers from jump¬ 
ing over them into the covert-w'ay. Between them may 
be made a fmall ditch ; into which moll of the enemy’s 
grenades will fall, and caufe lefs mifchief to the troops. 
Care mull be taken to make llrong retrenchments in the 
places of arms, either by railing a parapet withinfide, and 
parallel to their faces, with a fmall ditch at the foot of it, 
or by Ample rows of palifades, which will hinder the ene¬ 
my from forcing their way fo eafily as they would other- 
wife be capable of doing. In each place of arms there 
ihould be one or two barrels of powder, with balls and 
fmall arms neceflary for the defence of the covert-way. 

All the batteries mull be got ready to fire with the ut- 
moft brifknefs upon the enemy, when they are at work 
upon their lodgment. Every part of the place that looks 
into the covert-way ought to be lined with troops, who are 
to fire upon the befiegers ; but there ought to be no troops 
in the parts oppofite to the places of arms, that the troops 
polled there may not be hurt by the fire from the body of 
the place. 

The garrifon Ihould endeavour to be informed by de- 
forters at what time the enemy intend to make their attack; 
the motions of the latter may be alfo obferved by perfons 
polled on fteeples ; and as foon as the troops are perceived 
to make an extraordinary motion, and the trenches to be 
filled more than ufual, this is a fign that they are going to 
attack. The vicinity of the enemy’s w'orks may alfo en¬ 
able the befieged to judge of their forwardnefs; and all this 
together direct them to take luch meafures as are proper 
for gvirg a warni reception to the befiegers. 

As foon as the garrifon perceive that the enemy are 
marching out of their trenches, they Ihould keep firing 
upon them continually with great and fmall arms from all 
the works facing the attack. This will dellroy a great 
many of their men before they can reach the palifades : the 
two tows of which in the covert-way will prevent their 


time upon their lodgments ; and after having kept firing 
againll them continually with great and fmall arms, then 
immediately they fhould make a ftrong Tally from the places 
of arms, and taking advantage of the diforder into which 
the befiegers muft inevitably be thrown, they will oblige 
them to abandon the covert-way. 

If there is no poffibility of hindering the enemy from 
making lodgments on the crell of the covert-way, or, which 
is the fame thing, on the ridge of the glacis, the befieged 
muft endeavour to retard them, and to difpute as long as 
poffible their taking pofleffion of the places of arms. On 
this occafion fougaffes are employed with fuccefs, and Ihould 
be repeated feveral times if the ground will permit. 'When 
the befiegers have once completed their lodgment, and fup- 
ported it in a proper manner, they want nothing further 
than a little time to extend themfelves, and to become 
matters of the covert-way. The obftinacy of the befieged 
can only retard, but not abfolutely hinder, the taking of this 
outwork. 

Let us fnppofo that the enemy refolve to approach the 
covert-way by Tap, and that they have raifed cavaliers in the 
trenches to plunge into this outwork, the befieged mull 
ftrive to retard this operation by every ftratagem imagi¬ 
nable ; for when the cavaliers are once conftrudted, it will 
be very dangerous to abide any longer in the covert-way. 
They muft Hop the befiegers at every ftep with mines ; 
they muft harafs them with a conftant difcharge of fire arms, 
and difpute every inch of ground, defending themfelves be¬ 
hind every traverfe, and in the places of arms, as well as 
they can, without running too great a rifk of having their 
retreat cut off. 

§ 6 . 0 / the Defence of the Pajfage over the Ditch before tht 
Half-moon . 

The enemy having made themfelves matters of the covert¬ 
way, and perfedted all their lodgments, will eredt their bat¬ 
teries for making a breach, and prepare for the defcent into 
the ditch. All this while the befieged muft keep firing 
both with their great and fmall arms, in order to incom¬ 
mode the enemy in the conftrudtion of iheir batteries. If 
the ditch is dry, the foldiers may mount with ladders along 
the connterfcarp, and from thence throw grenades into the 
enemy’s works ; and when they cover themfelves in the 
covert-way with fand-bags, gabions, &c. againll the fire of 
the place, thefe very foldiers flionld, with great ftp-hooks, 
pull down part of them, and afterwards jump nimbly intothe 
ditch, leaving the enemy expofed to the fire of the town 
while they are putting their materials again into order. 
Mines may be likewife, ufed here with great advantage ; 
they furniih various means to harafs the enemy, to obllrudl 
their works, and to make themlofe time and men. 

The batteries of the befiegers being deftroved by mines 
made under them, muft oblige them to lofe a great deal of 
time in repairing them, and in endeavouring to make them, 
felves matters of the mines, otherwife they can never be 
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Of Siegis.. lecure. When the befieged have blown up the batteries 
that were to open the breach, they muft make good ufe of 
the time which the enemy will fpend in repairing them, and 
flrive to perfect the retrenchments, which fhould have been 
fet about at the commencement of the fiege, in the gorge 
of the half-moon, and in thofe of the ba(lions of the-front 
attacked. 

The mines for blowing up the batteries of the covert¬ 
way may be difpofed in fuch a manner as to tumble the guns 
into the ditch, as may be feen in the- courfe of mathematics 
by M. Belidor, who performed it with fuceefs at the acade¬ 
my of La Fere. 

It is certainly a great advantage thus ta be able to be¬ 
come mafters of the cannon of the befiegers, and to oblige 
them to erett new batteries, which mull take them up a 
confiderable time. A doubt here may arife r whether if thefe 
batteries are oppofite to that part where the enemy intend to 
pafs the ditch, this would not be helping to fill it up, fhould 
the befieged blow up the guns : but this inconvenience is of 
no great confequence, efpecially as it may eafily be remedi¬ 
ed, by clearing away the rubbilh of the mine which tum¬ 
bles into the ditch along with the battery. 

As the befiegers work at the defeent into the ditch at 
the fame time that they are preparing their batteries, the 
befieged mull think of retarding both thefe operations alfo 
at the fame time. If the defeent into the ditch is made 
under ground, miners fhould be employed to interrupt the 
work ; and if the ditch is dry, fmall detachments, as M. 
Goulon obferves, of five or fix men, may be placed near the 
counterfcarp, to watch the moment that the enemy break 
through it, and immediately to fire Into the gallery: this 
difeharge will either kill or frighten the miners ; and atleaft 
•will retard the works. Thofe who have fired, fhould retire 
on each fide of the opening to load their arms again, which 
may be repeated feveral times. Fire-balls and grenades may 
be likewife thrown into this opening, which will oblige the 
Tappers to retreat. 

If the ditch is filled with water, the fame operations may 
likewife be performed with fmall boats made on purpofe ; 
•and to cover thefe boats a kind of parapet fhould all'o be 
raifed by means of flrong boards, with holes to fire through 
upon the foldiers,. who upon opening the gallery will throw 
fafeines into the ditch. At the fiege of Lille, marfhal Bouf- 
flers contrived fome boats of this kind to retard the paflage 
over the ditch, before the grand lunettes or tenaillons in the 
front attacked, and that before die half-moon. 

When the enemy make their opening into the dry ditch, 
they mull be oppol'ed with a flrong fire, as well from the 
face of the baltion which flanks die ditch before the half¬ 
moon, as from the place of arms or traverfe, which ought 
to be conflrv£ted the whole breadth of the ditch, in order 
to [Lengthen the defence. By night fmall tallies fhould he 
made from this place of arms, with a view to interrupt the 
paflage over the ditch, and to retard, as much as poffible, 
the fixing of the miner. 

There are two ways of palling the dry ditch, and of 
bringing die miner to the foot of the revetement which he 
is to enter. The firft confifts in making a gallery fix feet 
wide, w'ith a double row of barrels. Thefe mull be filled 
with fand-bags, and fo mull the fpaces between them, in 
order to render the paflage of the gallery more fate ; and 
that there may be a fhelter from fire works, flrong planks 
are laid/overit, and thefe again are covered with raw hides, 
or with earth and dung. This gallery is continued within 
three or four feet of the revetement; and in this fpace a good 
epaulement is raifed with fand-bags to cover the miner on 
,xhe fideexpofed to the place. In regard to the other fide, 
it is of no ufe to flop it up ; nay, it lerves for an opening 


to fill the ditch with the earth dug out of the galleries, Of Sieges, 
which the miners are making in the rampart of the work 
attacked. It is eafy to oppofe the progrefs of this gallery 
with a continual fire, and with feveral Idler works conflrudt- 
ed within the ditch. 

The other way, which, as we have already feen in treat¬ 
ing of the attack, confifts only in getting to the foot of the 
breach by fap, with an epaulement on the fide expofed to 
the place, may be covered, in order to proteft the paflage 
from the fue-works and grenades of the befieged. But 
thi-. lap may be retarded by Tallies ; the befieged may like¬ 
wife fteal away the earth by night from the epaulements, 
and endeavour with hooks, &c. to difplace the gabions and 
fafeines. 

If the ditch is filled with water, the befieged muft inter¬ 
rupt the enemy's- bridge with a continual fire from their 
great and fmall guns, as well as with grenades and fhells, it 
they are in a condition to fire upon the bridge and its 
epanlement. If the water has a flrong current, they mull 
open fluices in order to break down the bridge, or at lead 
to carry away the fafeines. They fhould alfo attempt to 
fet fire ta it with artificial works prepared for this purpofe. 

They may likewife approach the epaulement in the night, 
and draw away the fafeines with hooks. They may even 
throw anchors upon it; and by means of capftans placed in 
thofe parts which flank the ditch, they may draw thefe 
anchors with cords fattened to them, and tumble part of 
the epaulement into the ditch. In fliort, every expedient 
mull be tried that may poflibly retard the enemy’s ap¬ 
proaches : for when once they have perfected their bridge, 
they will foon be mafters of the outwork to which that 
bridge leads, whatever precaution the garrifon may take to 
defend the breach ; becaufe, as the befiegers can always 
pour in frefh men to fupply the room of thofe that are loft in 
the attack, they muft at length furmount all oppefition, 

§ 7. Of the Defence of the Half moon. 

While the enemy are effe&ing the paflage over the 
ditch, befides the difficulties that are raifed to retard the 
work, all proper precautions fhould be ufed to defend the 
breach, and prevent the taking of the half-moon. For this 
purpofe guns are placed in all the works from which the 
breach may be feen ; and they fliould be placed on carriages 
or on pieces of wood, as the garrifon find moft commodious, 
of leaft hindrance to the defence, and productive of the beft 
effedt. 

If the half-moon has no reduit, as here we fuppofe it has 
none, the retrenchments, which ought to have been made 
there, muft be put into good condition ; a row of palifades 
muft be placed before it, in order to flop the firft fury of the 
enemy after they have made themfelves mafters of the breach ; 
in a word, the befieged muft prepare to difpute every inch 
of ground, and to retire from the half-moon into the town, 
when they find themfelves hard preffed and no longer able tq 
maintain thatpoft. 

When the enemy prefent themfelves at the foot of tha 
breach, a great number of grenades, and lacks filled with 
powder, are thrown among them, with a view to fling them 
into diforder. Glafs or earthen bottles filledwith powder, 
and burning matches twilled round them, are capable of 
doing them a deal of mifehief. A great quantity of loofe 
powder may be fcattered about the breach when the enemy 
are ready to mount to the aflault; and when they are mount¬ 
ed, lighted matches or burning coals may be thrown among 
the powder to fet it on fire ; which will burn ar.d difable a 
number of thofe who are in the breach. Ic will be proper 
alfo to throw into the breach-a quantity of harrows, ftuck 
full of large nails with the points upwards: and to prevent 
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Of Siege* tlie enemy from removing them, they muft be fattened with 
chains, or with great cords. It is advifable to be provided 
with crows feet, and to fpread them about; as alfo with 
chevaux-de fi i/e, and with heriifons, that lhall extend the 
whole width of the breach (fee Herisson.) Shells alfo 
fattened to the ends of chains, in order to confine them to 
that part where they may do mod damage to the enemy, 
are an excellent contrivance. Their fufees are made (liorter 
than ufual, to the end that they may produce their effeift 
more readily. Fafcines, fmeared over with tar, and, in fhort, 
every ftratagem ought to be tried to hinder the enemy from 
lodging themfelves in the breach. 

When the befiegers have furmounted all thefe obftacles, 
and at laft have got poffeffion of the breach, the mines are 
fprung in order to blow them up, and chevaux-de-frize are 
placed along the whole breadth of the breach. The troops 
poll themfelves behind, and continue to make a vigorous 
fire upon the beliegers while they are ufing their utmoft en¬ 
deavours to penetrate into the half-moon ; and when they 
begin to force their way, the firft rank of men that defend 
it, being armed with partifans pr halberts, and fupported 
by the other troops, ought to fall upon the enemy, and cut 
them in pieces. But if the befiegers at length by dint of 
numbers fhould drive the garrifon from the breach, the latter 
ought to retire into the retrenchment, and from thence make 
a very brilk firing ; and when they find that this is alfo upon 
the point of being forced, then they are to withdraw their 
cannon, and whatever ammunition they may have, into the 
place ; and laft of all, if they have any mines under that 
lpot, they mutt fpring them as they retire, in order to do 
all the mifchief and to create all the confufion they can to 
,the befiegers. 

Sometimes it (hall happen that the enemy, after having 
made themfelves matters of the half-moon, omit to leave a 
fufficient number of troops to guard the lodgment, upon a 
prefumption that the belieged will not attempt to retake 
it. Whenever they Ihow a confidence of this kind; a ftrong 
body of the garrifon Ihould return in the night and ftorm 
this work, either by the gorge, or by fome other part. 
There are great odds, but fuch a vigorous and fudden fur- 
prife will be produffive of a very good effeff ; at leaft there 
is no great rifle in trying, if the ftrength of the garrifon will 
permit ; and fhould they fucceed, the taking of the town 
will be retarded feveral days. 

Here we have fuppofed that the enemy are refolved to 
ftorm the half moon ; but if they fhould attempt to get pof- 
ieffion of it by means of faps, in that cafe the workmen 
mutt be continually haraffed by blowing up mines, and kept 
as long as poffible from the breach by means, of fire-works 
of all kinds. When they begin to make a lodgment in the 
breach, then the befieged fhould fall upon them brifkly, and 
deftroy the lodgment ; in fhort, every artifice imaginable 
Ihould be ufed to retard their progrefs. 

This laft method is lefs bloody than the other ; but on 
the other hand, it may be very tedious, when the befieged 
fpare no pains to difturb the enemy’s fappers and miners. 

One thing that greatly deferves attention, and may render 
it very difficult for the befiegers to mount to the affault, or 
to lodge themfelves in the breach by means. of faps, is to 
clear away the rubbiffi in the breach. In a dry ditch this 
may be eafily done; but in a wst one, the thing is more 
difficult : on the other hand, in the latter cafe the breach is 
more eafy to defend than in the former ; becaufe as the 
enemy cannot come to the foot of it but by the bridge of 
fafcines, which is made in the ditch, and is feldom above to 
or 12 feet wide, they cannot of courfe prefent themfelves 
with lb large a front before the breach as in a dry ditch; 


confequently the garrifon mutt find it much eafier to repel Of siege* 
them. 

' $ 8. Of the Defence of the PaJJage over the Ditch before the 

Baflion, 

At the fame time that the enemy are carrying on the 
attacks of the half-moon, they work at the pafi’age over the 
ditch before the baftion. What has been faid in regard to 
the defence of the ditch before the half-moon, may be ap¬ 
plied on thisoccafion ; we have only to add, that when this 
ditch is dry, the caponier will be of great ufe to fire upon 
the enemy in their paffage over the ditch, and to Tally from 
thence in order to deftroy their works. If the ditch be wet, 
it muft be defended in the fame manner as that before the 
half-moon : here only we fhall add, that if there is a tenaille 
oppofite to the curtain of the front attacked, the fire from 
thence will greatly annoy thofe who are employed in filling 
up the ditch. Befides, the boats by which we obferved that 
the enemy might be incommoded in the paffage over the 
ditch, the befieged may likewife have recourfe to a kind of 
floats, made with double joitts, at the end of which are 
fattened empty barrels, to prevent their finking too deep in 
the water; and thefe floats fhould be loaded with fhells, 
barrels of gunpowder, fafcines, pitch and tar ; and in fhort, 
with all forts of combuftibles proper for fetting fire to the 
bridge, and to the enemy’s epaulement: thefe are brought 
forward and fattened to the epaulement, and afterwards 
they are fet on fire with a match, or with tow laid amidft 
the combuftibles. 

When there are dikes or fluices, by means of which the 
ditch may be filled with water at any time, every art muft 
be tried to defend it while it is dry ; and when all the defen¬ 
ces are exhaufted, then the water is let in, and the enemy 
will be obliged to begin their work again. 

$ 9. Of the Defence of the Bajlions in the Front attacked. 

Here the reader muft recolleft what has been faid in re¬ 
gard to the defence of the breach in the half-moon. The 
defence of the baftions is more eafy, becaufe it is not fo 
difficult to retreat from thence by means of the retrench¬ 
ment : and this, retrenchment fhould be larger, and more 
fpacious than that of the half-moon, and more difficult to 
force. 

Befides all the precautions we have been mentioning, as 
mines under the breaches, within the baftions, &c. the be¬ 
fieged fhould alfo mount feveral pieces of cannon on the 
breach, charged with cartridge-fhot, and pointed down¬ 
wards, fo as to be able to fweep the whole furface of the 
ground on which the enemy muft form in order to march 
to the affault. Care muft alfo be taken, left the enemy, 
difeouraged with the difficulty of ftorming the breach, at¬ 
tempt to fcale the baftion, as hath been praftifed feveral 
times, and particularly by the duke de Noaiiles, marfhal of 
.France, at the fiege of Gironne, in 1712. The way to 
guard againft this attempt, is to place along the parapet of 
the works that may be infulted, large pieces of timber, 
which are to be tumbled upon the ladders as foon as the 
enemy offer to mount. They fhould alfo have.loaded fhells 
all along the rampart, .fattened to chains, and to let down 
towards the middle of the ladders, where they will burft 
and kill thofe who are mounted. They .fhould likewife be 
provided with combuftibles of different kinds, to throw 
upon the befiegers, and to keep them off from the foot 
of the revetement. When the garrifon are well prepared 
againft this attempt, it will be very difficult for the enemy 
to fucceed. 

The entrance of the baftion may likewife be defended, 
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by making a ditch in the upper pait of the breach, and 
filling it with all forts of combufiible matter. This will 
form an impenetrable barrier againft the enemy, atleaft for 
fome days ; which time is to be employed in tlrengthening 
the retrenchments, and throwing up others, one behind 
another, if the ground will permit, and it be rcfolved to de¬ 
fend the place to the lift extremity. Though it is ufual 
for the enemy to force their way into the town by the 
baftion, and therefore the principal 1 etrenchments for de¬ 
fending the entrance of the place fhoulJ be raifed in this 
part; yet it is proper not to negleft the curtain. The 
enemy may be apprifed of thefe retrenchments, and as it is 
not the practice to make any behind the curtain, they may- 
take it into their heads to batter it in breach, and to con- 
flruft a bridge in the ditch before it, in order to penetrate 
into the town. Thus did prince Eugene aft at Lille 5 as 
the back part of the curtain was open, the place was obli¬ 
ged to capitulate. The breaches may likewife be defended 
by repairing them with large trees laid acrofs one another, 
the branches pointed towards the enemy. Cannon will 
make no great impreflion on this kind of wall; which 
was the principal defence of the ancients when a breach 
was made. 

When the btfiegers have triumphed over all thefe obfta- 
cles, fo as to be mafters of the breach, and to extend their 
lodgments on the bad ion ; then it is no longer pofiible to 
defer capitulating, unlefs there are feveral retrenchments one 
behind the other. In that cafe, indeed, thebefieged, if they 
think proper, may defend themfelves to the very laft ; but 
this defperate defence is very rare, becaufe every wife go¬ 
vernor choofes to preferve the garrifon, and to fave the town 
from being plundered, which would be the cafe, according 
to the laws of war, if it was taken by ftorm. 

$ I c. Of Precautions to be ufed againft the furprifing of Towns, 
Scalades, fudehn Attacks, itfe. 

The right way to prevent furprifes, is to think that the 
enemy have a dellgn upon the town, and to ufe all the pre¬ 
cautions poftible in order to fruftrate their defigns. With 
this view a governor fhould put the fortifications into a good 
ftate of defence, fhould fee that the feveral polls, whether 
accellible or inacceflible, be well guarded, that parties be 
lent to range in all the principal avenues of the place ; in a 
word, he fhould moll exaftly obferve whatever is preferibed 
in the military ordinances concerning the guard of towns, 
the opening and Ihutting of gates. See. We fhall make no 
mention of any of thefe particulars, becaufe a very lhort 
flay in a garrifon is fufficient for learning every thing that 
may relate to the daily and cuftomary duty-, as well for the 
lafety of the town, as for the preferving peace and good 
order among the inhabitants, and for preventing any flran* 
gers or fufpefted perfons from entering the place, See. 

We fhall only oblerve, that when .1 fortrefs is fituated 
upon a river, care fhould be taken to have boats in the night, 
filled with foldiers, both above and below the town, to hinder 
any body from getting in that way undifeovered. If the 
ditches are filled with water, in frolly weather the icefliould 
be broke every day; in (hort, nothing Ihould be negleft- 
ed that tends to fecure the place againft any enterprife ei¬ 
ther from within or without. 

But chiefly on fair or market days this vigilance fhould 
be exerted ; the guards ought to be doubled at all the gates, 
and the garrifon fhould be difpofed in fuch a manner as to 
be ready to fly to their arms upon the firll beat of drum : 
care fhould be alfo taken to make the cavalry mount on 
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horfeback, ready to aft in all events. By ufing thefe pre¬ 
cautions, it will be very difficult for the enemy to furprife 
the town; nay, the confequence may be, that hearing of the 
exaft difcipline obferved by the gariifon, they will relinquifh 
their defign ; for furprifes feldom fucceed, except through 
negleft of military duty, and too great fecurity in the go¬ 
vernor. 

With regard to precautions againft fealades, they confift 
in having fmall parties continually about the avenues of the 
place, in order to be better informed of the enemy’s motions, 
and to keep a patrole all night, to fee that nobody fhall enter 
the ditch unperceived. A cuvett (r) may be likewife dug 
within the ditch, and palilades planted within fome diftance 
of the wall, to hinder the enemy from fixing their ladders to 
it; the flanks of the baftions fhould be furnilhed with cannon, 
charged with cartridge-lhot, with balls of a quarter of a 
pound weight, or with pieces of old iron, to fire upon thofe 
who fhould attempt to fcalc the place oppofite the curtains ; 
in the corps de gardes, within reach of the rampart, a pro- 
vifron fhould be made of halberts, with all other oifenfivt 
weapons fit for repelling the enemy when they appear on 
the top of the ladder, and for driving them into the ditch % 
tile ramparts fhould be flocked with a great quantity of cy¬ 
lindrical timber, to roll down upon the ladders, and thofe 
that are upon them; and if the garrifon are not fo numer¬ 
ous as to be able to cover the whole ramparts, they ihould 
fix chevaux de-frize, or fomething elfe, to the upper part of 
th.e parapet, which will hinder the enemy from getting over, 
in order to jump upon the rampart. There ought alfo to 
be a flock of fliells and grenades all leaden upon the walls, 
in order to roll them down into the ditch upon the enemy. 
There fhould likewife be fire-works ready to throw upon 
them, as fafeines done over with pitch and tar, powder- 
barrels, fire-pots, &c. ; a great number of fire-balls Ihould 
be alfo flung into the ditch in order to give light, and that 
the cannon of the place may do good execution upon thofe 
who are got into it ; the ditch fhould likewife be filled with 
crows feet, or little holes dug and covered with hurdles and 
earth, fo that the enemy fhall not perceive them, but tumble 
into them : in the middle of thefe little ditches there fhould 
be a pahfade, or fome long iron-i'pikes, ranged in fuch a 
manner as to run thofe through that fhall fall upon them. 
Neither are the gates to be neglefted; the enemy will not 
fail to try to fix a petard to them, while the troops are en¬ 
deavouring to make themfelves mafters of the rampart. Sol¬ 
diers muft be placed in a convenient fituation for filing on 
the perfon that fixes the petard : in all events the gates muft 
be flrengthened withinfide, and large trees muft be got ready 
to debar the enemy from entering the town, fhould they be 
able to break open the gate. 

At the firft alarm of an attack, all the troops ought to 
run to the place affigned them, in order to be led from 
thence to the ramparts. With regard to the cavalry, they 
ought alfo to mount on horfeback, and to divide themfelves 
into feveral fmall bodies, which are to be at the foot of the 
rampart, ready at all events to charge the enemy, fhould 
they find means to penetrate by fome way or other into the 
town. 

If the enemy make feveral attacks at the fame time, it 
will not be proper to quit thofe parts whete they do not 
fhow themfelves; this perhaps is a feint only to draw the 
troops from the fide which they really intend to attack ; 
therefore the garrifon fhould be equally on their guard 
on all tides, and leave no ports naked, unlefs the enemy 
have forced their way into the town : then indeed the bufi- 
5 H nefs 


(f) A cuvett is a fmall ditch dug in the middle of the large 


one. 
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finefs is to charge them Vigoroufly, in order to oblige them 
to retire. 

Upon the whole, it is eafy to withftand a fcalade when 
there is no furprife : and therefore it rarely happens that a 
governor, who takes the neceffary precautions againd any 
fuch accidents, willlofe a town by this kind of attack. 

A fcalade may be attempted in the day as well as by 
night ; the latter indeed is more favourable to the affailants, 
yet they will not fucceed a whit the better, if they find that 
the gatrifon are prepared to receive them, agreeable to what 
we have already mentioned. 

There remains only to mention a word or two in regard 
to accelerated fieges; which is, that a governor will not be 
expofed to this fort of fiege, if he takes the proper precau¬ 
tions to be informed of the deps and approaches of the be- 
fiegers. 

If the enemy pretend to carry on a fiege in form, and at 
the fame time accelerate their approaches on one fide of the 
place, the garrifon mull fall vigoroufly upon them., and 
fpare no pains to drive them out of what works they have 
feized upon. One may fufpe<d their defign, if it appears 
that they do not make their attack on the fide qf the town 
where naturally they ought to make it, that they want to 
become matters of the pla.ce with greater eafe; and then the 
befieged fliould double their guard on that fide. In general, 
there Ihould be a conftant attention to all the fronts of the 
place, and they fhould be all equally guarded, till it appears 
clearly by the enemy’s works on which fide they form their 
attack, and which way they dire< 5 t their works ; neither are 
the other fides to be even then negle&ed, left the enemy 
ihould lay hold of this opportunity to attack them. It is 
always t,o befuppofed that they are informed of every thing 
that paffes within the town, either by their fpies, or by de- 
ferters; for which reafon the poll that feems lead accefiible 
ought not to be negledted. 


5 1 1. Of Capitulations. 


The capitulation being the lad tranfadlion, both in the 
attack and defence of a town, this feems to be the mod na¬ 
tural place for fpeaking of it, as it feems to be the mod 
proper fubjedt for terminating this article. 

When the governor, who defends a town, finds himfelf 
reduced to the lad extremity, or is ordered by bis court, to 
fcrrrender, with a view of obtaining better conditions of the 
enemy, both for the town and garrifon, be orders the cha- 
made to be beat. For this purpofe one or more drummers 
are direded to beat their drums on'the rampart, on the fide 
next to the.attack, to give notice to the befiegers that tire 
governor has fometbing to propofe to them t one or more 
white colours'are likewife hung out for the fame purpofe, 
and one of them remains either on the rampart or on the 
breach during the time of negociation. The fame is 
pradlifed in demanding a fufpenfion cf arms, after a very 
violent attack, to bury the dead, carry off the wounded, 
&c. 

As foon as the chamade is beat, the firing ceafes on both 
fides, and the governor fends fome officers of diftinffion to 
the general who commands the fiege, with the conditions 
on which it is propofed to furrender. As a fecurity, or as 
hodages for thofe officers, the befiegers fend at the fame 
time the fame number into the town ; if the governor’s pro- 
pofals are not agreeable to the commander of the befieging 
army, hereje&s them, and mentions what terms he is willing 
to grant. Generally fpeaking, he threatens the governor to 
allow him no conditions at all, if he does not determine to 
furrender quickly ; for indance, when the paffage over the 
ditch of the place is finifhed, or batteries ate eredled oppo- 
fite the flanks, See, If the befieged find the conditions too 


hard, the hodages are reftored, and the drums are beat again Of Siege*, 
upon the rampart, to make every body withdraw before hof- '-*~v~** 
tilities are renewed, which is done very foon after. It is 
to be obferved, that during the negotiation they ought to 
be quiet on both fides, and by no means ihould go on with 
the operations of the fiege. The governor ought during 
this time to be upon his guard, for fear of being furprifed 
by dratagem; which might expofe him tq the diferetion of 
the befieger. 

Suppofe that the terms of capitulation are agreed upon, 
two or three of the principal officers of the garrifon arefent 
as hodages to the enemy ; and the general of the befieging 
army fends back the fame number, and of equal degree, as 
a fecurity for fulfilling the capitulation. 

The conditions infifted upon by the befieged mud vary 
according to the different circumdances and fituations in 
which they find themfelyes. But when the capitulation is 
entirely fettled, an officer of artillery from the befiegers 
enters the town, to take an inventory of all the artillery 
and ammunition remaining in the place, in conjun&ion 
wfth an officer of artillery from the garrifon. A commif- 
fory of bores enters likewife to take an account of the pro- 
vifions. 

When a governor finds that he mud furrender, and that 
there are confiderable magazines of ammunition and provi- 
fions, be fhould dedroy mod of them before he offers to 
furrender, to the end that there may remainno more in the 
place than what is neceffary for a capitulation, and that the 
enemy may reap no advantage from thence. If he fhould 
not, before be enters into a capitulation, burn or dedroy 
thofe magazines, the enemy might infid on their being pre- 
ferved; but they can think nothing of it when thofe precau¬ 
tions are taken beforehand. 

A? foon as the befieged have delivered up a gate of the 
town to the enemy, the fird regiment of the army enters, 
and mounts guard. 

When the day is come that the garrifon are to leave the 
place, the befieging army is drawn up in two files of batta¬ 
lions and fquadrons, and the garrifon are to pafs between 
them. The hour for their marching out being arrived, the 
general and the principal officers put themfelves at the head 
of the troops, to fee the garrifon defile before them. 

The governor puts himfelf at the head, followed by the 
principal officers; and he makes the garrifon march in the 
bed order poffibk. The olded regiments move commonly 
in tj?e van and the rear, and the others in the centre with 
their baggage. When there is any cavalry, it is divided in 
the fame manner into three corps, for the van, the centre, 
and the rear. Small detachments of horfe and foot ate 
made to march along with the baggage, and to take care of 
its not being rifled. 

The artillery granted by the capitulation marches after 
the fird battalion. When the garrifon arrive at the place 
agreed upon, they deliver up the hodages of the befiegers 
to the effort; and when the latter have rejoined the army, 
they lend back the hodages which the befieged left for the 
fecurity of the effort, with the waggons, and other things 
granted by the befieging army for efcortiog the garrifon. 

When the garrifon are made prifoners of war, they are 
likewife efforted to the town agreed upon by the terms of 
the capitulation. 

Every thing fettled in the capitulation ought to be facred 
and inviolable, and fhould be underdood in its genuine and 
mod natural fenfe: yet as this is not always praflifed, the 
governor fhould take the utmod precaution to have no word 
inferted that fhall be in the lead equivocal, or liable to dif¬ 
ferent interpretations. There are a great many examples 
which prove the neceffity of this precaution. 


When 



Part IV. W A 11. 795 


Of Sieges. When the garrifon of a town capitulate in order to retire 
to the citadel, there are. fome particular conditions to be 
ebierved ; fuch as follow. 

That the citadel lhall not be attacked on the fide next 
the town; that the fick and wounded, who cannot be re¬ 
moved, (hall ftay in their prefent lodgings; and when they 
are recovered, they (hall be provided with carriages and 
tranfports to retire in fafety to the place agreed on in the 
capitulation. None fhould be fuffered to enter the citadel, 
but thofe who may be of ufe in defending it ; the reft, who 
are called ttfelefs mouths, by no means ought to be admit- 
ted. Mention fhould be made in the capitulation, that 
thofe people fhall be conduced to fome neighbouring place 
in the dominions of their fovereign, which fhould be na¬ 
med. A certain time ought alfo to be allowed for the 
whole garrifon to enter the citadel 5 and it fhould be ex- 
prefsly mentioned, that during this time the befiegers fhall 


conftrudt no works that are necelfary for the reduction of of Sieg e 6 ' 
the citadel. 

A maritime town requires alfo fome particular attention, 
in regard to the fhips that may be in the harbour. It 
fhould be ftipulated, that they fhall quit the harbour the 
fame day as the garrifon march out of the town, or when 
the weather permits to fail to the port agreed upon. They 
fhould preferve their artillery, rigging, ammunition and pro- 
viftons, &c. If they fhould be obliged by ftrefs of weather 
to put into any harbour of the befiegers by the way, it 
ought to be mentioned in the capitulation, that they fhall 
be received there, and fupplied with neceffaries for con¬ 
tinuing their voyage ; they ought alfo to be provided with 
paffports, and, in a word, to have every kind of fecurity, 
that they fhall not be infulted by the enemy’s (hips, but 
fuffered without the leaft obftacle to fleer to the port a- 
greed upon. 


WAR 

Man of Was. Bird. See Pelicanus. 

War JVAR-Cry was formerly cuftomary in the armies of moil 
I nations, when juft upon the point of engaging. Sometimes 
Warbiir- they were only tumultuous fliouts, or horrid yells, uttered 
ton- with an intent to ftrike terror into their adverfaries ; fuch 
as is now ufed by the Indians in America, called the * war- 
iuhoop. 

WARBLES, in farriery. See there $ xxxii. 

WARBURTON (William), who has been juftly ftyled 
mr magnus, acer, tnemorabilis, was defcended from an an¬ 
cient and confiderable family in Chefhire. His grandfather 
diftinguiflied himfelf in the civil wars of the laft century ; 
and being of the royal party, probably injured his fortune 
by his attachment to his king and the conftitution of his 
country. He married a lady of the county of Nottingham, 
by whom he had three fons ; the fecond of whom, George, 
being bred to the law, pradtifed as an attorney at Newark 
in that county. 

William, the fubjedt of this memoir, and the fecond fort 
of Mr George Warburton, was born at Newark, December 
24. 1698. He was firft put to fchool there under a Mr 
Twells, but had the chief part of his education at Okeham 
' in Rutlandfhire, where he continued till the beginning of 
the year 1714, when, his coufin being made head mafter 
of the fchool at Newark, he returned to his native place, 
and was for a very fhort time under the care of that learned 
and refpedtable relation. In the month of April of the 
fame year, he was put out clerk to Mr Kirke, an eminent 
attorney of Great Markham in Nottinghamfhire ; and con¬ 
tinued with that gentleman till the fpring of the year 1719. 
He then returned to his family at Newark ; but whether 
he pradtifed there or elfewhere as an attorney, is not 
known to his accompliftied biographer, the bilhop of Wor- 
cefter. 

He had always exprefled a ftrong inclination to take 
orders ; and the love of letters, which tended to retard, ra¬ 
ther than forward, his progrefs in the profeffion chofen for 
him by his friends, growing every day ftronger in him, it 
was deemed expedient to give way to that inclination. In 
the (tudies necefiary to fit him for the church, he was di- 
redted by his coufin the fchoolmafter of Newark ; to whom, 
long afterwards, when he ftood himfelf in the very front of 
literature, he gratefully acknowledged his obligations. At 
length, on the 22d of December 1723, he was ordained 
deacon by archbifliop Davis of York, and prieft on the firft 
of March 1727, by bifhop Gibfon of London. 

Though he never liked the profeliion of an attorney, he 
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had certainly acquired a very confiderable knowledge of the 
laws of England: for in a difpute which arofe in 1726, Warbntf* 
about the judicial power of the court of chancery, he com- - t °'_ , , 
bated with fuccefs the opinions of no lefs a man than the 
lord chancellor Hardwicke, then attorney-general. 

In 1728 he was prefented by Sir Robert Sutton to the 
redtory of Brand-Broughton, in the diocefe of Lincoln,- 
where he fpent the greater part of his life, and compofed 
all the great works which will carry his fame down to po- 
fterity. In the fame year he was put upon the king’s lift 
of Mafters of Arts, eredted on his majefty’s vifit to the uni- 
verfityof Cambridge. He had already publiihed fome ju¬ 
venile performances, which difplayed genius and reading, 
and attrafied confiderable notice ; but it was not till the 
year 1736 that he may be faid to have emerged from the 
obfeurity of a private life into the notice of the world.— 

The firft publication which rendered him afterwards fa¬ 
mous now appeared, under the title of “ The Alliance be¬ 
tween Church and State j or, the Neceflity and Equity of 
an Eftablifhed religion and a Tell Law j demonftrated 
from the Efience and End of Civil Society, upon the fun¬ 
damental Principles of the Law of Nature and Nations.” 

In this treatife, fays Bifhop Horfley the author “ hath fReviewof 
fhown the general good policy of an eftablifiiment, and the the Care °f 
neceflity of a Test for its fecurity, upon principles which 
republicans themfelves cannot eafily deny. His work is one fenters * * 
of the fineft fpecimens that are to be found perhaps in any Lond.’ 
language, of fcientific reafoning applied to a political fub- 1787. 
jedt.” Pref. 

At the clofe of the Alliance was announced the fcheme 
of the Divine I.egation of Mofes, in which he had then 
made a confiderable progrefs. The firft volume of this 
work was publiihed in January 1738*, under the title of 
“ The Divine Legation of Mofes demonftrated on the 
Principles of a Religious Deift, from the Omiflion of the, 

Doctrine of a future State of Rewards and Punilhments in 
the Jewilh Difpenfation, in fix books, by William Warbur¬ 
ton, M. A. author of the Alliance between Church and 
State and met with a reception which neither the fub¬ 
jedt, nor the manner in which it was treated, feemed to au- 
thorife. It w T as, as the author afterwards obferved, fallen 
upon in fo outrageous and brutal a manner as had been 
fcarce pardonable, bad it been “ The Divine Legation of 
Mahomet. It produced feveral anfwers, and fo much a- 
bufe from the authors of “ The Weekly Mifcellany,” that 
in lefs than two months he was conftrained to defend him¬ 
felf, in “ A Vindication of the Author of the Divine Le- 
S H 2 gatio* 
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'v.rbsr- gation of Mofes, from the Afperfions of the Country Cler- 
gyman’s Letter in the Weekly Mifcellany of February 24. 
1737-8, 8vo.” 

Mr Warburton’s extraordinary merit had now attradf- 
ed the notice of the heir apparent to the crown, in whofe 
immediate fervice we find him in June 1738, when he pub- 
lifhed “ Faith working by Charity to Chriftian Edification, 
a Sermon, preached at the laft epifcopal Vifitation for Con¬ 
firmation in the Diocefe of Lincoln ; with a Preface, {flow¬ 
ing the Reafons of its Publication ; and a Poftfcript, occa- 
fioned by fome Letters lately publifhed in the Weekly Mif¬ 
cellany, by William Warburton, M. A. Chaplain to his 
Royal Highnefs the Prince of Wales.” 

In March 1737, the world was in danger of being depri¬ 
ved of this extraordinary genius by an intermitting fever, 
which with fome difficulty was relieved by a plentiful ufe 
of the bark. 

The “ Effay on Man” had been now publifhed fome 
years ; and it is univerfally fuppofed, that the author had, 
in the compofition of it, adopted the philofophy of the 
Lord Bolingbroke, whom, on this occafion, he had follow¬ 
ed as his -guide, without underftanding the tendency of his 
principles. In 1738. M. de Cronfaz wrote fome remarks 
on it, accufing the author of Spinozifm and Naturalifm ; 
which falling into Mr Warburton’s hands, he publifhed a 
defence of the firft epiftle, and foon after of the remaining 
three, in feven letters; of which fix were printed in 1739, 
and the feventh in June 1740, under the title of “ A Vin¬ 
dication of Mr Pope’s EfTay on Man, by the author of the 
Divine Legation.” The opinion which Mr Pope conceiv¬ 
ed of thefe defences, as well as of their author, will be bed 
feen in his letters. In confequence, a firm friendfhip was 
eflablifhed between them, which continued with undiminifh- 
ed fervour until the death of Mr Pope ; who, during the 
remainder of his life, paid a deference and refpe<ft to his 
friend’s judgment and abilities, which will be confidered by 
many as almcft bordering on fervility. 

Towards the end of the year 1739, Mr Warburton pub¬ 
lifhed a new and improved edition of the firft volume of the 
Divine Legation ; and in May 1741, appeared the fecond 
part, which completed the argument, though not the entire 
t Life of pi an 0 f t j lat work. « A work, fays Biffiop Hurd J, in all 
Wa I bu ^ ton views of the moft tranfcendant merit, whether we confider 
ids Works! invention or the execution. A plain Ample argument, 
yet perfe&ly new, proving the divinity of the Mofaic law, 
and laying a fure foundation for the fupport of Chriftianity, 
is there drawn out to a great length by a chain of reafoning 
fo elegantly conne&ed, that the reader is carried along it 
with eafe and pleafure ; while the matter prefented to him 
is fo ftriking for its own importance, fo embellifiied by a 
lively fancy, and illuftrated from all quarters by exquifite 
learning and the moft ingenious difquifition, that in the whole 
compafs of modern or ancient theology, there is nothing 
equal or fimilar to this extraordinary performance.” 

This is the panegyric of a man reflecting with tender- 
nefs on the memory of his friend and benefactor ; but it ap¬ 
proaches much nearer to the truth than the cenfures of thofe 
cabaliftic critics, who, fattening upon fome weak part of the 
Divine Legation, or perhaps never having looked into it, 
have ridiculoufly contended that the author was far from 
being eminent as a fcholar (a), and that his work is inimi¬ 
cal to the caufe of Chriftianity ! Putting partiality afide, 


there is in the Divine Legation of Mofes abundant evi- WarW 
dence of the malignant folly of this charge, as no man can ton - 
read and underftand that work without being convinced that 
its author was a Chriftian, not only fincere but zealous ; * 
that he was, what Johnlbn calls him *, “ a man of vigorous p 0 pe. 
faculties, of a mind fervid and vehement, fupplied by unli¬ 
mited and inceffant inquiry, with a wonderful extent and va¬ 
riety of knowledge, which had neither depreffed his imagi- 
nation nor clouded his perfpicuity; and that to every work, 
and this work in particular, he brought a memory full 
fraught, with a fancy fertile of original combinations, exert- 
ing at once the powers of the fcholar, the reafoner, and the 
wit.” But we think it muft be acknowledged, that his learn¬ 
ing was too multifarious to be always exaff, and his inqui¬ 
ries too eagerly pufhed to be always cautious.. We have 
no hefitation, however, to fay, that to the divine this great 
work, with all its imperfections, is, in our opinion, one of 
the moft valuable that is to be found in any language. 

In the fummer 1741, Mr Pope and Mr Warburton, in a 
country ramble, took Oxford in their way. The univerfity 
was naturally pleafed at the arrival of two fuch ftrangers, 
and feemed defirous of inrolling their names among their 
graduates. The degree of D. D. was intended for the di¬ 
vine, and that of L. L. D. for the poet : but intrigue and 
envy defeated this fcheme ; and the univerfity loft the ho¬ 
nour of decorating at the fame time the two greateft geni- 
ufes of the age, by tbe fault of one or two of its members. 

Pope retired with fome indignation to Twickenham, where 
he confoled himfelf and his friend with this farcaftic reflec¬ 
tion—“ We fhall take our degree together in fame, what¬ 
ever we do at the univerfity.” 

The friendlhip of this eminent poet was of fervice to Mr 
Warburton in more refpefts than that of increafing his fame. 

He introduced and warmly recommended him to moft of 
his friends, and among others to Mr Murray, afterwards 
earl of Mansfield, and Ralph Allen, Efq ; of Prior-park. 

In confequence of this introduction, we find Mr Warburton 
at Bath 1742 ; where he printed a fermon which had been 
preached at the Abbey-church on the 24th of October, for 
the benefit of Mr Allen’s favourite charity, the General 
Hofpital or Infirmary. In this year alfo he printed a Dif- 
fertation on the origin of books of chivalry, at the end of 
Jarvis’s Preface to a tranflation of Don Quixote, which Mr 
Pope tells him, he had not got over two paragraphs of, be¬ 
fore he cried out, A at Erafmus , aut D'wbolut. 

In 1742, Mr Warburton publifhed “ A Critical and 
Philofophical Commentary on Mr Pope’s Effay on Man, 

In which is contained a Vindication of the faid Effay from 
the Mifreprefentation of M. de Refnal, the French tranf- 
lator, and of M. de Croufaz, ProfefTor of Philofophy and 
Mathematics in the Academy of Laufanne, the Commen¬ 
tator.” It was at this period, when Mr Warburton had 
the entire confidence of Mr Pope, that he advifed him to 
complete the Dunciad, by changing the hero, and adding 
to it a fourth book. This, was accordingly executed in 
1742, and publifhed early in 1743, with notes by our au¬ 
thor; who, in confcqnence of it, received his fhare of the a-, 
bufe which Mr Cibber liberally beftowed on both Mr Pope 
and his annotator. In the latter end of the fame vear he 
publifhed complete editions of “ The Effay on Man,” and 
‘‘ The. Effay on Criticifm ;” and from the fpecimen which 
he there exhibited of his abilities, it may be prefumed Mr 

____-P°pe 


(a) Wehaveheard this affirmed by narrow-minded clergymen, who were deftitute themfelves of every fpark of-fci. 
ence, and had no other claim to literature than what arofe from a flight acquaintance with Hebrew critics of a very 
peculiar caft ; to whom, it mnftbe.owned, that no great refpeCt was indeed eyer pai.d by the author of the Divine Lega¬ 
tion of Mofes. 
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Warbnr- Pope determined to commit the publication of thcfe works 
ton. which he Ihould leave to Mr Warburton’s care. At Mr 
Pope’s defire, he, about this time, revifed and corre<£ted the 
“ Effay on Homer,” as it now hands in the laft edition of 
that tranflation. 

The publication of “ The Dunciad” was the laft fervice 
which our author rendered Mr Pope in his lifetime. Af¬ 
ter a lingering and tedious illnefs, the event of which had 
been long forefeen, this great poet died on the 30th of 
May 1744; and by his will, dated the 12th of the pre¬ 
ceding December, bequeathed to Mr Warburton one half 
of his library and the property of all fuch of his works al¬ 
ready printed as he had not otherwife difpofed of or alie¬ 
nated, and all the profits which fliould arife from any edi¬ 
tion to be printed after his death: but at the fame time di¬ 
rected that they ihould be publilhed without any future 
alterations. 

“ In 1744, Mr Warburton turned his attention to the 
feveral attacks which had been made on the “ Divine Le¬ 
gation,” and defended himfelf in a manner w hich, if it did 
not prove him to be poffeffed of much humility or diffi¬ 
dence, at leaft demonftrated that he knew how to wield the 
weapons of controverfy with the hand of a mailer. His 
firft defence now appeared, under the title of“ Remarks on 
feveral occafional RefleClions, in Anfwer to the Reverend 
Dr Middleton, Dr Pococke, the Matter of the Charter- 
Houfe, Dr Richard Grey, and others; ferving to explain 
andjuftify divers Paifages in the Divine Legation, objected 
to by thofe learned Writers. To which is added, A Ge¬ 
neral Review of the Argument of the Divine Legation, as 
far as it is yet advanced ; wherein is confidered the Relation 
the feveral Parts bear to each other and the whole. To¬ 
gether with an Appendix, in Anfwer to a late Pamphlet 

intitled, An Examination of Mr W-’s fecond Propo- 

fition.” This was followed next year by “ Remarks on 
feveral occafional RefleClions, in Anfwer to the Reverend 
Doctors Stebbing and Sykes ; ferving to explain and jufti- 
fy the Two Dilfertations in the Divine Legation, concern¬ 
ing the Command to Abraham to offer up his Son, and the 
Nature of the Jewifh Theocracy, objected to by thefe learn¬ 
ed Writers. Part II. and laft.” Both thefe anfwers are 
■couched in thofe high terms of confident fuperiority, which 
marked almoft every performance that fell from his pen du¬ 
ring the remainder of his life. 

On the 5th of September 1747, the friendfhip between 
him and Mr Allen was more clolely cemented by his mar¬ 
riage with Mifs Tucker, who furvived him, and is now, if 
alive, Mrs Stafford Smith of Prior-park. At that impor¬ 
tant crilis our author preached and publifned three feafon- 
able fermons: 1. “ A faithful Portrait of Popery, by which 
it is feen to be the Reverfe of Chriftianity, as it is the De- 
ItruCtion of Morality, Piety, and Civil Liberty. Preached 
at St James’s, Weftminfter, October 1747.” 2. “ A Ser¬ 

mon occafioned by the prefent unnatural Rebellion, &c. 
Preached in Mr Allen’s Chapel at Prior-park, near Bath, 
November 1747.” 3. “ The Nature of National Offences 

truly dated.—Preached on the General Fall-day, December 
18. 1747-6.” On account of the laft of thefe fermons, he 
was again involved in a controverfy with his former antago- 
nift Dr Sttb’oing, which occafioned “ An Apologetical De¬ 
dication to the Reverend Dr Henry Stebbing, in Anfwer 
to his Cenfure and Mifreprefentations of the Sermon 
preached on the General Fait, &c.” 

Notwithftanding his great connections, his acknow¬ 
ledged abilities, and his eltablilhed reputation, a reputation 
founded on the durable balls of learning, and upheld by the 
decent and attentive performance of every duty incident to 
Ids Ration; yet we do not find that he received any addi¬ 


tion to the preferment given him in 1728 by Sir Robert 
Sutton (except the chaplain fhip to the prince of Wales), _ 
until April 1746, when he was unanimoufly called by the 
Society of Lincoln’s Inn to be their preacher. In Novem¬ 
ber he publilhed ‘ c A Sermon preached on Thankfgiv- 
ing appointed to be obferved the 9th of October, for the 
Suppreffion of the late unnatural Rebellion.” In 1747 ap¬ 
peared his edition of Shakefpear, and his Preface to Cla- 
riffa; and in the fame year he publilhed, 1. “A Letter 
from an Author to a member of Parliament concerning Li¬ 
terary Property.” 2. “ Preface to Mrs Cockburn’s Re¬ 
marks upon the Principles and Reafonings of Dr Ruther¬ 
ford’s Effay on the Nature and Obligations ot Virtue,” 

&c. 3. “ Preface to a Critical Inquiry into the Opi¬ 

nions and Practice of the ancient Philofophers, concerning 
the Nature of a Future State, and their method of teach¬ 
ing by double DoCtrine,” (by Mr Tovvne) 1747, fecond 
edition. In 1748, a third edition of “ The Alliance be¬ 
tween Church and State, corrected and enlarged.” 

“ In 1749, a very extraordinary attack was made on the 
moral character of Mr Pope, from a quarter where it could 
be the leaft expected. An infignificant pamphlet, under 
the name of A Patriot King, was that year publilhed by 
Lord Bolingbroke, or by his direction, with a preface to it, 
reflecting highly on Mr Pope’s honour. The provocation 
was fimply this: The manufeript of that trivial declamation 
had been intruded to the care of Mr Pope, with the charge 
(as it was pretended) that only a attain number of copies 
Ihould be printed. Mr Pope, in his exceffivc admiration of 
his guide, philofopher, and friend, took that opportunity, for 
fear fo invaluable a treafure of patriot eloquence Ihould be 
loft to the public, to exceed his commiffion, and to run off 
more copies, which were found, after his death, intheprint- 
ei’s warehoufe. This charge, however frivolous, was ag¬ 
gravated beyond meafure j and, notwithftanding the proofs 
which Lord Bolingbroke had received of Pope’s devo¬ 
tion to him, envenomed with tire utmoft malignity. Mr 
Warburton thought it became him to vindicate his deceafed 
friend ; and he did it fo effectually, as not only to filence his 
accufer, but to cover him with confufionj.” + Hur l’s 

About this lime the publication of Dr Middleton’s In- Idle of 
quiry concerning the miraculous Powers of the Chriftian Warburton 
Church, gave rife to a controverfy, which was managed 
with great warmth and pfperity on both Tides, and not 
much to the credit of either party. On this occafion Mr 
Warburton publilhed an excellent performance, written with 
a degree of candourand temper, which, it is to be lamented, 
he did not always exercife. The title of it was “ Julian ; or a 
DifcourfeconcerningtbeEarthquakeand fiery Eruption which 
defeated that Emperor’s attempt to rebuild the Ttmple at 
Jerufalem, 1770.” A fecond edition of this difeourfe, “ with 
Additions.” appeared in 1771, in which year he gave the 
public his edition of Mr Pope’s Works, with Notes, in nine 
volumes 8vo ; and in the fame year printed “ An Anfwer 
to a Letter to Dr Middleton, inferted in a Pamphlet inti¬ 
tled, The Argument of the Divine Legation fairly Rated,” 

Si c.; and “ An Account of the Prophecies of Arife Evans, 
the Welfh Prophet in the laft Century,” annexed to the firft 
volume of Dr Jortin’s Remaiks on Eccleliaftical Hiftory, . 
which, afterwards fubjeCted him to much trouble. 

In 1772, Mr Warburton publilhed the firft volume of 
a. courfe of fermons, .preached at Lincoln’s Inn, intitled, , 

“ The Principles of Natural and Revealed Religion, occa- 
fionaliy opened and explained;” and this was two years 
afterwards followed by a fecond. After the public had 
been forae time promifeJ, it may, from the alarm which 
was taken, be almoft faid threatened with, the appearance of 
Lord Bolingbroke’s Works, they were about this time 

printed... 
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Warbur- printed. The known abilities and infidelity of this noble* 
matt had created apprehenfions in the minds of many people, 
of the pernicious effeiis of his doctrines ; and nothing but 
the appearance of his whole force could have convinced his 
friends, how little there was to be dreaded from arguments 
againft religion fo weakly fupported. Marty anfwers were 
foon publilhed, but none with more acutenefs, folidity, and 
fprightlirtefs, than “ A View of Lord BolingbrOke’s Philo* 
fophy, in two Letters to a Friend, 1754;” tile third and 
fourth letters were publifhed in 1755, w kh another edition 
of the two former ; and in the fame yearafmaller edition of 
the whole ; which, though it came into the world without 
a name, was univerfally afcribed to Mr Warburton, and af* 
terwards publicly owned by him. Tt> fome Copies of this 
is prefixed an excellent complimentary epiftle from the Pre* 
fident Montefquieu, dated May 26. 1754. 

At this advanced period of his life, that preferment 
which his abilities might have claimed, and which had hi¬ 
therto been withheld, feemed to be approaching towards 
him. In September 1754, he Was appointed one of his 
Majefty’s Chaplains in ordinary, and in the next year was 
prefented to a prebend in the cathedral of Durham, on the 
death of Dr Mangey. About this time the degree of Doc¬ 
tor of Divinity was conferred on him by Dr Herring, then 
archbifhop of Canterbury. A new impreffion of The Di¬ 
vine Legation being now called for, he printed a fourth 
edition of the firft part of it, torrefied and enlarged, divi¬ 
ded into two volumes, with a dedication to the earl of Hard- 
wicke. The fame year appeared “ A Sermon preached be¬ 
fore his Grace Charles Duke of Marlborough, Prefident, 
and the Governors of the Hofpital for the Small-pox and for 
inoculation, at the Pariih-church of St Andrew, Holborn, 
April the 24th, 1755.” And in 1756. “ Natural and Ci¬ 
vil Events the Inftruments of God’s Moral Government; a 
Sermon, preached on the laft public Faft-day, at Lincoln’s 
Inn Chapel.” 

In 1757, Dr Warburton meeting with Mr Hume’s tfafl, 
entitled. The Natural Hillory of Religion, filled the margin 
of the book, as well as fome interleaved flips of paper, with 
many fevere and fhrewd remarks on the infidelity and natu- 
ralifm of the author. Thefe he put into the hands of his 
friend DrHqrd, who, making a few alterations of the ftyle, 
added a fhort introduftion and conclufion, and publifhed 
them in a pamphlet, entitled* “ Remarks on Mr David 
Hume’s Natural Hillory of Religion, by a Gentleman of 
Cambridge, in a Letter to the Reverend Dr Warburton.” 
This lively attack upon Mr Hume gave him fo much of¬ 
fence, that he thought proper to vent his fpleen on the fup- 
pofed author, in the pofthumous difcourfe which he called 
his Life; and thus to do greater honour to Dr Hurd than to 
any other of his numerous antagonills. 

Towards the end of the year 1757, Dr Warburton was 
promoted to the deanery of Briftol; and in the beginning 
of the year 1760, he was, through Mr Allen’s interelt 
with Mr Pitt, afterwards earl of Chatham, advanced to the 
bifhoprick of Glouceiler. That great minifter is known to 
have declared, “ that nothing of a private nature, fince he 
had been in office, had given him fo much pleaiure as bring¬ 
ing our author on the bench.” There was, however, ano¬ 
ther minifter, who dreaded his promotion, and thought that 
he faw a fecond Atterbury in the new biftiop of Glouce¬ 
iler • but Warburton, fays biftiop Hurd, had neither talents 
nor ’inclination'for parliamentary intrigue or parliamentary 
eloquence : he had other inftruments of fame in his hands, 
and was infinitely above the vanity of being caught 

1 Dryden. “ With the fine notion of a bufy man %” 

He was confeerated on the 20th of January 176(5* and 


on the 30th of the fame month preached before the houfe Warto- 
of lords. In the next year he printed “ A Rational Account ton. 
of the Nature and End of the Sacrament of the Lord’s Sup- 
per.” In 1762, he publifhed “ The Do&rine of Grace; or 
the Office and Operations of the Holy Spirit vindicated from 
the Infults of Infidelity and the Abufes of Fanaticifm,” 2 vols 
nmo ; and in the fhcceeding year drew upon himfelf much 
illiberal abufe from fome writers of the popular party; on 
occafion of his complaint in the houfe of lords, on the 15th 
of November 1763, again ft Mr Wilkes, for putting his 
name to certain- notes on the infamous “ Eflay on Wo¬ 
man.” 

In 1765 he publifhed a new edition of the fecond part 
of the Divine Legation, in three volumes; and as it had 
now received his laft hand, he prefented it to his great 
friend Lord Mansfield, in a dedication which deferves to be 
read by every perfon who efteems the well-being of fociety 
as a concern of any importance. It was the appendix to 
this edition which produced the welbknown controverfy be¬ 
tween him and Dr Lowth, which we have noticed elfe- 
where (fee Lowth), as doing no great honour, by the 
mode in which it was conduced, to either party. In the 
next year he gave a new and much improved edition of the 
Alliance between the Church and State. This was follow¬ 
ed, in 1767, by a third volume of fermons, to which is add¬ 
ed, his firft Triennial Charge to the Clergy of the Diocefe 
of Glouceiler; which may be fafely pronounced one of the 
mofl valuable difeourfes of the kind that is to be found in 
our own or any other language. With this publication he 
clofed his literary courfe ; except that he made an effort to¬ 
wards publifhing, and adtually printed, the ninth and laft 
book of the Divine Legation. This book, with one or two 
occafiondl fermons, and fome valuable diretftions for the ftu- 
dy of theology, have been given to the world in the fplendid 
edition of his works in feven volumes 4m, by his friend and 
biographer the prefent bifhop ofWorcefler. That prelate 
cortfeffes, that the ninth book of the Divine Legation dif- 
plays little of that vigour of mind and fertility of invention 
which appear fo corifpieuous in the former volumes ; but he 
adds, perhaps truly, that under all the difadvantages with 
which it appears, it is the nobleft effort which has hitherto 
been made to give a rationale of Chriftianity. 

While the bifliop of Glouceiler was thus exerting his laft 
ftrength in the caufe of religion, he projected a method by 
which he hoped to render it effe&ual fervice after his death. 

He transferred L. 500 to Lord Mansfield, Sir Eardley 
Wilmot, and Mr Charles Yorke, upon trull, to found a lec¬ 
ture, in the form of a courfe of fermons, to prove the truth 
of revealed religion in general, and of the Chrillian in par¬ 
ticular, from the completion of the prophecies in the Old 
and New Teftament, which relate to the Chrillian church, 
efpecially to the apollacy of Papal Rome. To this foun¬ 
dation we owe the admirable Introductory Leftures of 
Hurd, and the well-adapted Continuation of Halifax and 
Bagot. 

It is a melancholy reflection, that a life fpent in the 
conftant purfuit of knowledge, frequently terminates in the 
lofs of thofe powers, the cultivation and improvement of 
which are attended to with too ftridl and unabated a degree 
of ardour. This was in fome degree the misfortune of Dr 
Warburton. Like Swift, and the great ddke of Marlbo¬ 
rough, he gradually funk into a fituatton in which it was 
a fatigue to him to enter into general converfation; There 
were, however, a few old and valuable friends, in whofe 
company, even to the laft, his mental faculties were exerted 
in their ivonted force ; and at fuch times he would appear 
cheerful for feveral hours, and on the departure of bis 
friends retreat as it were within himfelf. This melancholy 

habit 
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Yfarbur- habit was aggravated by the lofs of his only fbn, a very pio- 
ton > mifing young gentleman, who died of a confumption but a 
^ )0rC t ‘ me before the Biffiop, who himfelf refigned to fate 
in the 81 ft year of his age. A neat marble monument has 
been eredted to him in the cathedral of Gloucefter, with 
this infcription— 

To the Memory of 
William Warburton, D. D. 

For more than 19 Years Bifhop of this See ; 

A Prelate 

Of the moft fublime Genius, and exquifite Learning. 

Both which Talents 
He employed through a long Life, 

In the Support 
Of what he firmly believed, 

The Christian Religion ; 

And 

Of what he efteemed the beft Eftablifhment of it, 

The Church of England. 

He was born at Newark upon Trent, 

Dec. 24. 1698. 

Was confecrated Bishop of Gloucefter, 

Jan. 20. 176.0. 

Died at his Palace, in this city, 

June 7. 1779. 

And was buried near this Place. 

WARD (Dr Seth,) an Englilh prelate, chiefly famous for 
his knowledge in mathematics and aftronomy, was born at 
Buntingford in Hertfordfliire, about the year 1617. He was 
admitted of Sidney college,Cambridge, where heapplied with 
great vigour to his ftudies, particularly to the mathematics, 
and was cbofen fellow of his college. He was involved not a 
little in the confequences of the civil war, but foan after the 
Reftoration obtained the biftiopric of Exeter; in 1667, he 
was tranflated to Salifbury; and in 1671 was made chancel¬ 
lor of the order of the garter; he was the firft Proteftant 
bilhop that enjoyed that honour, and he procured it to be 
annexed to the fee of Salifbury. Bifhop Ward was one of 
thole unhappy perfons who have the misfortune to furvive 
their fenfes, which happened in confequence of a fever ill 
cured; he lived to the revolution, without knowing any 
thing of the matter, and died in 1690. He was the author 
of feveral Latin works in mathematics and aftronomy, 
which were thought excellent in their day ; but their ufe 
has been fuperfeded by later difeoveries and the Newtonian 
philofophy. 

Ward (Dr John), was the fon of a diffenting niinifter, 
and born at London in 1679. He f° r f° me years kept a 
fchool in Tenter-alley, Moorfields; but rendered himfelf fo 
eminent in the ftudyof antiquity, that in 1720 he was chof- 
en profeffor of rhetoric in Grefham college: and in 1723, 
during the prefidency of Sir li'a ic Newton, he was eledted 
a fellow of the Royal Society; and in 1752, one of the 
vice-prefidents, in which office he was continued to his 
death. He was eledled one of the truftees of the Britiffi 
Mufeum in 1753, and died at Grefham college in 1758. 
The work for which he is beft known, is bis Lives of the 
Profeffors of Grefliam College; which is a conliderable ad¬ 
dition to the hiftory of learning in our country. His Lec¬ 
tures on Oratory were publiflied after his death, in two vo- 
Jumes Svo. 

Ward, is varioufly ufed in our cld books : a ward in 
London is a diftridt: or divilionof the city, committed to the 
fpeciul charge of one of the aldermen ; and in London there 
are 26 wards, according to the number of the mayor 
and aldermen, of which every one has his ward for his 
proper guard and jurifdidlion. A foieft is divided into 


wards; and a prifon is called a ward, Laftly, the heir of 
the king's tenant, that held in capite, was termed a ward 
during his nonage ; but this wardlhip is taken away by the 
ftatute 12 Car. II. c. 24. 

WAna-Holding, in Scots law. See Law, n° clxv. x. and 
clxvi. 3. 

IVAna-Hook, or Wadd-book , in gunnery, a rod or ftafT, 
with an iron end turned ferpentwife, or like a ferew, to 
draw the wadding out of a gun when it is to be unloaded. 

WARDEN, or Guardian, one who has the charge 
or keeping of any perfon, or thing, by office. Such is the 
warden of the Fleet, the keeper of the Fleet prifon ; who 
has the charge of the prifoners there, efpecially fuch as are 
committed from the court of chancery for contempt. 

WARDHUYS, a port of Norwegian Lapland, 120 miles 
fouth-eaft of the North Cape. E. Long. 31. 12. N. Laf. 
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WARDMOTE, in London, is a court fo called, which 
is kept in every ward of the city ; anfwering to the curiata 
comita of Rome. 

WARDROBE, a clofet or little room adjoining to a 
bed-chamber, ferving to difpofe and keep a perfon’s appa¬ 
rel in ; or for a fervant to lodge in, to be at hand to wait, 
&c. 


Wardrobe, in a prince’s court, is an apartment wherein 
his robes, wearing apparel, and other necelfaries, are pre- 
ferved under the care and diredtion of proper officers. 

In Britain, the Majler or Keeper of the Great JVardrobs 
was an officer of great antiquity and , dignity. High pri¬ 
vileges and immunities were conferred on him by king Hen¬ 
ry VI. which were confirmed by his fucceffors; and king 
James L not only enlarged them, but ordained that this 
office ffiould be a corporation or body politic forever. 

It was the duty of this office to provide robes for the co¬ 
ronations, marriages, and funerals of the royal family : to 
furnifti the court with hangings, cloths of ftate, carpets, 
beds, and other neceflaries; to furnith houfes for ambaffa- 
dors at their firft arrival; cloths of ftate and other furni¬ 
ture, for the lord lieutenant of Ireland, and all his majefty’s 
ambaifadors abroad ; to provide all robes for foreign knights ^ vo i ^ 
of the garter, robes for the knights of the garter at home ; 
robes and all other furniture for the officers of the garter; 
coats for kings, heralds, and purfnivants at arms ; robes for 
the lords of the treafury, and chancellor of the exchequer, 

Sic. livery for the lord chamberlain, grooms of his majefty’s 
privy chamber, officers of his majefty’s robes ; for the two 
chief juftices, for all the barons of the exchequer, and feveral 
officers of thefe courts ; all liveries for his majefty’s fervants, 
as yeomen of the guard, and wardens of the Tower, trum¬ 
peters, kettle-drummers, drummers, and fifers ; the meften- 
gers,and all belonging to the ftables, as coachmen, footmen, 
littermen, poftilions, and grooms, See. all the king’s coaches, 
chariots, harneffes, laddies, bits, bridles, &c. the king’s wa¬ 
ter-men, game-keepers, &c. alfo furniture for the royal 
yachts, and all rich embroidered tiles, and other furniture 
for the barges. 

Befides the mafter or keeper of the wardrobe, who had 
a falary of L. 2000, there was his deputy, who had L. 150, 
and comptroller and-a patent clerk, each of whom has a fa¬ 
lary of L. 300. Befides many other inferior officers and 
fervants, who were all fworn fervants to the king. 

There was likewife a removing wardrobe, who had its 
own fet of officers, and Handing wardrobe-keepers at St 
James’s, Windfor Caftle, Hampton Court, Kenfington, and 
Somerfet Hcrnfe ; but the whole of the wardrobe eftabliffi. 
ment was abolilhed by adt of Parliament in 1782, and the 
duty of it in future to be done by the lord chamberlain. 

WARDSHIP, in chivalry, cne of the incidents of te- 


nure 
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■ niv* bv knight-fervice. See Feodal Sy hnt, Knight Scr- 
rice, and lEKORP.. 

Up< n the death of a tenant, if the heir was under the 
age of 21, being a male, or 14, being a female, the lord 
was iiititiid to th-: wardship of the heir, and was called the 
guardian in chivalry. This wardlhip confided in having the 
cuftody of the bojy and lands of filch heir, without any ac¬ 
count of the profits, till the age of 21 in male', and 16 in 
ie.iiales. For the law fnppofes the heir-male unable to per* 
form knight fer vice till 2 r ; but as for the female, lhe was 
fnppofed capable at 14 to marry, and then her hufbund 
might pc:fi rm the fervice. The h id therefore had no 
wardlhip, if at the death of ihe anceftor the heir-male was 
or the full age of 21, or the heir female of 14: yet if lhe 
was then under 14, and the lord once had her in ward, he 
might keep her l'o till 16, by virtue of the ilatute of Weft- 
miniter, 1. 3 Edw. I. c. 22. the two additional years being 
given by the legiilature lor no other reafon but merely to be¬ 
nefit the lord. - 

This wardfhip, fo far ns it related to land, though it was 
rot nor could be part of the law of feuds, fo long as they 
were arbitrary, temporary, or fer life only ; yet when they 
became hereditary, and did confequer.tly often defeend upon 
infants, who by reafon of their age could neither perform 
nor ftipulate for the fervices of the feud, does not feem tip- 
on feodal principles to have been unreafonable. For the 
wardlhip cf the land, or cullody of the feud, was retained 
by the lord, that he might out of the profits thereof provide 
a fit perfon to fupply the infant’s fervices till he 1-hould be of 
age to perform them himfelf. And if we conlider a feud 
n its original import, as a ftipend, fee, or reward, for aflual 
fervice, it could not be thought hard that the lord Ihould 
withhold the ftipend fo long as the fervice was fufpended. 
Though undoubtedly to our Englilh anceftors, where fuch 
ftipendary donation was a mere fuppofition or figment, it 
carried abundance of hardlhip ; and accordingly it was re¬ 
lieved by the charter of Henry I. which took this cuftody 
from the lord, and ordained that the cuftody, both of the 
land and the children, Ihould belong to the widow or next 
of kin. But this nobe immunity did not continue many 
years. 

1 The wardlhip of the body was a confequence of the ward- 
ihip cf the land ; for he who enjoyed the infant’seftate was 
the propereft perfon to educate and maintain him in his in¬ 
fancy : and alfo in a political view, the lord was moft con¬ 
cerned to give his tenant a fuitable education, in order to 
qualify him the better to perform thofe fervices which in his 
maturity he was bound to render. 

When the male heir arrived to the age of 21, or the heir- 
female to that of 16, they might fue out their livery or Oa- 
jhrUmain s that is, the delivery of their lands out of their 
guardian’s hands". For this they were obliged to pay a fine, 
namely, halFa-year’s profits of the land ; though this feems 
exprefsly contrary to magna charta. However, in confidera- 
tion of their lands having been fo long in ward, they were 
excufed all reliefs, and the king’s tenants alfo all primer fei- 
fins. In order to afeertain the profits that arofe to the 
crown by thefe fruits of tenure, arid to grant the heir his li¬ 
very, the itinerant juftices, or jufticesin eyre, had it former¬ 
ly in charge to mak^ inouifttion concerning them by a jury 
of the country, commonly called an inquifitio pojl mortem ; 
which was inftituted to inquire (at the death of any man of 
fortune) the value of his eftate, the tenure by which it was 
holden, and who, and of -what age, his heir was ; thereby to 
afeertain the relief and value of the primer feifin, or the ward¬ 
lhip and livery accruing to the king thereupon. A manner of 
proceeding that came in procefsof time to he greatly abufed, 
and at length an intolerable grievance; it being one of the 


principal accufations againft Empfon andDudlev, the wick¬ 
ed engines of Hem y VII. that by colour of falfe inquili- 
tions they compelled many perfons to fue out livery from 
the crown who by no means tenants were thereunto. And 
afterwards a court of wards and li verbs was erected, for 
conducing the fame inquiries in a more folerr.n and legal 
manner. 

When the heir thus came of full age, provided he held a 
knight’s fee, he was to receive the order of knighthood, 
and was compellable to take it upon him, or elle pay a 
fine to the king. For in thofe heroical times no perfon 
was qualified for deeds of arms and chivalry who had not re¬ 
ceived this order, which was conferred with much prepara¬ 
tion a id folemnity. We may plainly difeover the footfteps 
of a fimilar cuftom in what Tacitus relates of the Germans, 
who, in order to qualify their young men to bear arms, 
prefented them in a full aflembly with a lhield and lance; 
which ceremony is fuppofed to have been the original 
of the feodal knighthood. This prerogative, of compel¬ 
ling the valfals to be knighted, or to pay a fine, was ex¬ 
prefsly recognifed in parliament by the ftatute de m'di.ibus, 
1 Fdw. II.; was exerted as an expedient for raifing money 
by many of our beft. princes, particularly by Edw. VI. and 
Elizabeth ; but this was the occafion of heavy murmurs 
when exerted by Charles I. ; among whofe manymisfortune9 
it was, that neither himfelf nor his people feemed able to d f- 
tinguiih between the arbitrary ftretch and the legal exerti¬ 
on of prerogative. However, among the other conceftlons 
made by that unhappy prince before the fatal recourfe to 
arms, he agreed to divert himfelf of this undoubted flower 
of the crown ; and it was accordingly aboliftied by ftatute 
16 Car. I. c. 20. 

WARE, a town of Hertfordftnre, with a market on 
Tuefdays, and a fair on the laft Ttiefday in April, and Tuef- 
day before St Matthew’s day (Sep. zi.) for horfes and 
other cattle. It is a large, well frequented, and well inha¬ 
bited thoroughfare town, feated on the river Lea, 21 miles 
north of London. It carries on a great trade in malt and 
corn, which they are continually fending in large quantities 
to London. E. Lon. o. 3 N. Lat. 51. 50; 

WARN, in law, is to fummon a perfon to appear in a 
cour tof juftice. 

WARNING of Tenants, in Scots law. See Law, n° 
cvlxii. 16. 

WARP, in the manufactures, a name for the threads, 
whether of filk, wool, linen, hemp, &c. that are extended 
lengthwife on the weaver’s loom ; and acrofs which the work-, 
man, by means of his flnitcle, partes the threads of the woof, 
to form a cloth, riband, fuftian, or the like. 

Warp, a fmall rope employed occafionally to remove a 
(hip from one place to another, in a port, road, or river. 
And hence, 

To Ware, is to change the fituation of a ftiip, by pul¬ 
ling her from one part of a harbour, &c. to fome other, by 
means of warps, which are attached to buoys ; to anchors 
funk in the bottom; or to certain ftations upon the ihore, 
as ports, rings, trees, &c. The ftiip is accordingly drawn 
forwards to thofe ftations, either by pulling on the warps 
by hand, or by the application of fome purchafe, as a tackle, 
windlafs, or capftern, upon her deck. 

When this operation is performed by the (hip’s lerter 
anchors, thefe machines, together with their warps, are car¬ 
ried out in the boats alternately, towards the place where 
the (hip is endeavouring to arrive: fo that when (he is drawn 
up clofe to one anchor, the other is carried out to a compe¬ 
tent diftance before her, and being funk, ferves to fix the 
other warp, by which (he is farther advanced. 

Warping is generally ufed whe the fails are unbent, or 

when 
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Warr*n- when they cannot be fuccefsfully employed, which may ei- 
l‘ ee ther arife from the unfavourable ftate of the wind, the op- 
Warren. P 0 ^ 11 ' 011 of the tide, or the narrow limits of the channel. 
v^'V'w WARRANDICE, in Scots law. See Daw, N° clxiv, 
ii. 

WARRANT, is a power and charge to a conflable or 
other officer to apprehend a perfon accufed of any crime. 
It may be iffued in extraordinary cafes by the privy 
council, or fecretaries of ftate; but moft commonly it is if¬ 
fued by juftices of the peace. This they may do in any 
cafes where they have a jurifditfion over the offence, in order 
to compel the perfon accufed to appear before them ; for 
it would be abfurd to give them power to examine an of¬ 
fender, unlefs they had alfo power to compel him to attend 
and fubmit to fuch examination. And this extends to all 
Blactll. treafonable felonies, and breaches of the peace ; and alfo to all 
Comment, fuch offences as they have power to puniffi by llatute. Be- 
vol. iv. p. fore the granting of the warrant, it is fitting to examine 
upon oath the party requiring it, as well to afcertain that 
there is a felony or other crime aftually committed, with¬ 
out which no warrant Ihould be granted ; as alfo to prove 
the caufe and probability of fufpefting the party againft 
whom the warrant is prayed. 

This warrant ought to be under the hand and feal of the 
juftice ; fhould fet forth the time and place of making, and 
the caufe for which it is made ; and Ihould be directed to 
the conftable, cr other peace officer, t>r it may be to any 
private perfon by name. A general warrant to apprehend 
all perfons fufpedted, without naming or particularly de- 
fcribing any perfon in fpecial, is illegal and void for its un¬ 
certainty ; for it is the duty cf the magiftrate, and ought 
not to be left to the officer, to judge of the ground of fufpi- 
cion. Alfo a warrant to apprehend all perfons guilty of 
fuch a crime, is no legal warrant; for the point upon which 
its authority refts, is a fail to be decided on a fubfequent 
trial; namely whether the perfon apprehended thereupon 
be guilty or not guilty. When a warrant is received by 
the officer, he is bound to execute it, fo far as the jurifdic- 
tion of the magiftrate and himfelf extends. A warrant 
from any of the juftices of the court of king’s bench ex¬ 
tends over all the kingdom, and is tefted or dated England: 
but a warrant of a juftice of the peace in one county, muft 
be backed, that iq figned, by a juftice cf another county, 
before it can be executed there. And a warrant for appre¬ 
hending an Engliffi cr a Scotch offender may be indorfed 
in the oppoftte kingdom, and the offender carried back to 
that part of the united kingdom in which the offence was 
committed. 

WARRANTY, Warrantia, inlaw, apromife, or co¬ 
venant, by deed, made by the bargainer for himfelf and his 
heirs, to warrant and lecure the bargainee and his heirs, 
againft all men, for enjoying the thing agreed on or granted 
between them. 

WARREN (Sir Peter), an admiral, diftinguiffied by 
his virtue, learning, and undaunted courage, was defcended 
from an ancient fanvly in Ireland, and received a fuitable 
education to qualify him for a command in the royal navy, 
in which he ferved for feveral years with great reputation ; 
but the tranfaflion which placed his great abilities in their 
full light, was the taking of Louilbourg in the year 1745, 
when he was appointed commodore cf the Britilh fquadron 
font on that fervice. He joined the fleet of tranfp .ets from 
Bofton in Canfo bay on the 25th of April, having under 
his command the Superb cf Co, and the Launcefton 
and Eltlhim of 40 guns ; he was afterwards joined by feve¬ 
ral other men cf war lent from England, and took poffef- 
fion of Louilbourg on the 17th of June. The French, ex- 
afperateJ at this loF, were conftuntiv on the watch to re- 

Vol. XVIII. Part II. 


take it; and in 1747 fitted out a large fleet for that pur- Warren, 
pofe, and at the fame time another fquadron to profecute Warfaw . 
their fuccefs in the Eaft Indies. Thefe fquadrons failed at 
the fame time ; but the views of the French were rendered 
abortive by the gallant admiral Anfon and Sir Peter Warren, 
who had been created rear-admiral, who with a large fleet of 
fliips fell in with the French, defeated the whole fleet, and 
took the greateft part of the men of war. This was the 
lall fervice Sir Peter rendered to his country as a com¬ 
mander in the Britilh fleet; for a peace being concluded in 
the fucceeding year, the fleet was laid up in the feveral har¬ 
bours. 

He was now chofen one of the reprefentatives in parlia¬ 
ment for Weltminfler; and in the midft of his popularity 
he paid a vifit to Ireland, his native country, where he 
died of an inflammatory fever in 1752, fincerely lamented 
by all ranks of people; and an elegant monument of white 
marble was erefted to his memory in Weftminfter abbey. 

Warren, is a franchife or place privileged by preferip- 
tion or grant from the king, for the keeping of beads and 
fowls of the warren; which are hares and coneys, partridges 
pheafants, and fome add quails, woodcocks, and water-fowl, 

&c. Thefe being fere nature, every one had a natural 
right to kill as he could: but upon the introduction of the 
foreft laws at the Norman conqueft, thefe animals being 
looked upon as royal game, and the foie property of our fa- 
vage monarchs, this franchife of free-warren was invented to 
protect them, by giving the grantee a foie and exclufive 
power of killing fuch game, fo far as bis warren extended, 
on condition of his preventing other perfons. A man there¬ 
fore that has the franchife of warren, is in reality no more 
than a royal game-keeper : but no man, not even a lord of 
a manor, could by common law juftify fporting on another’s 
foil, or even on his own, unlefs he had the liberty of free 
warren. This franchife is almoft fallen into difregard fince 
the new ftatutes for preferving the game; the name being 
now chiefly preferved in grounds that are fet apart for 
breeding hares and rabbits. There are many inftances of 
keen fportfmen in ancient times, who have fold their e- 
ftates, and referved the free-warren, or light of killing 
game, to themfelves : by which means it comes to pafs that 
a man and his heirs have fometimes free-warren over ano¬ 
ther’s ground. 

A warren may lie open; and there is no neceffity of in- 
clofing it as there is of a park. If any perfon offend in a 
free-warren, he is punilliable by the common law, and by 
ftatute 21 Edw. III. And if any one enter wrongfully 
into any warren, and chafe, take, or kill, any coneys with¬ 
out the confent of the owner, he lhall forfeit treble damages, 
and fuffer three months imprifonment, &c. by 22 and 23 
Car. II. c. 25. When coneys are on the foil of the party, 
he hath a property in them by reafon of the poffeffion, and 
aflion lies for killing them ; but if they run out of the war¬ 
ren and eat up a neighbour’s corn, the owner of the land 
may kill them, and no aCtion will lie. 

WARSAW, a large city of Poland, the capital of that 
country, and of the province of Mafovia. It is built partly 
in a plain, and partly on a gentle afeent rifing from the 
banks of the Viftula, which is about as broad as the Thames 
at Weftminfter, but very fhallow in fummer. This city and 
its fuburbs occupy a vail extent of ground, andarefuppo- 
fed to contain 70,000 inhabitants, among whom are a gieat. 
number of foreigners. The whole has a melancholy appear¬ 
ance, exhibiting the ftrong contrail of wealth and poverty, 
luxury and diitrefs, which pervades every part of this un¬ 
happy country. The ftreets are fpacious, but ill paved ; 
the churches and public buildings are large and ma w.ifi- 
cer.t: the palaces of the nobility are numerous and iplen- 
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Wart did; but the gre.iteft part of the houfes, particularly in the thofe running, north and fouth are, from the Capitol eaft- Waffiin^' 

0 fuburbs, are mean 'and ill-conftru<fted wooden hovels.— ward, named Eaft Firji Street , Eaft Second Street, &c. and ton- 

\ 0 '^~ Warfaw is 160 miles fouth-eaft by fouth of D.mtzic, 130 thofe weft of it are in the fame manner called IVeft Firft # 

north north-eaft: of Cracow, and 300 north-eaft by north of Street, Weft Second Street, St c. Thofe running eaft and _ 

Vienna. E. Long, 21. 6. N. Lat. 50. 14. weft are from the Capitol northward named North A 

WART. See Surgery- Index. Street, North B Street, &c. and thofe fouth of it are called 

WARWICK, the capital of Warwickftiire in England, South A Street, South B Street, See. The fquares or divifions 
and from which this county derives its name. It is very of the city amount to 1150. The rectangular fquares ge- 
ancient, and fuppofed by Cambden to be the place called nerally contain from three to fix acres, and are divided into 
by the Romans Praftdium, where the Dalmatian horfe were lots of from 40 to 80 ieet in front, and their depth from 
ported. It ftands on a rock of free-ftone, of which all the about no to 300 feet, according to the fize of the fquare. 
public edifices in the town are built. At the Norman in- The irregular divifions produced by the diagonal ftreets are 
vafion it was a confiderable place ; and had many burgeftes, fome of them fmall, but generally in valuable fituations. 
of whom 12 were obliged by their tenure to accompany Their acute points are all to be cut off at 40 feet, fo that 
the king in his wars. It is fupplied with water brought no houfe in the city will have an acute corner. All the 
in pipes from fprings half a mile from the town, befides houfes muft be of brick or ftone. The area for the Capi- 
what it derives from the wells wjthin it made in the rock : tol (or houfe for the legiflative bodies) is fr.uated upon the 
and it is eafily kept clean, by being fituated upon a declivi- moft beautiful eminence in the city, about a mile from the 
ty. Four ftreets, from the four cardinal points of the com- Eaftern Branch, and not much more from the Potomac, 
pafs, meet in the centre of the town. The principal pub- commanding a full view of every part of the city, as well 
lie buildings are St Mary’s, a very (lately edifice, an hofpi- as a confiderable extent of the country around. The prefi- 

tal, a town-houfe of free-ftone, three charity fchoQls, and a dent’s houfe will ftand upon a rifing ground, not far froni 

noble bridge over the Avon. It has had feveral charters ; the banks of the Potomac, pofleffing a delightful water pro- 
but is governed at prefent by a mayor, 12 brethren, 24 bur- fpedt, with a commanding view of the Capitol, and fome 
gefle?, &c. It is a very handfi>me populous town, and gives other material parts of the city. 

title of earl to the family of the Grevilles. W. Long. The city being fituated upon the great poll road, exact- 
1. 36. N. Lat. 52. 20. ly equidiftant from the northern and fouthern extremities 

WASH, among diftillers, the fermentable liquor ufed by of the Union, and nearly fo from the Atlantic Ocean to the 
the malt diftillers. See Brewery. river Ohio, upon the belt navigation, and in the midft of the 

WASHING,, in painting, is when a defign, drawn with richeft commercial territory in America, commanding the 
a pen or crayon, has fome one colour laid over it with a pen- moft extenfive internal refources, is by far the moft eligible 
cil, as Indian ink, biftre, or the like, to make it appear the fituation for the refidence of congrefs ; and it is now pref- 
more natural, by adding the fhadow of prominences, aper- fing forward,, by the public-fpirited enterprife, not only of 
tures, &c. and by imitating the particular matters whereof the people of the United States, but alfo of foreigners, 
the thing is fuppofed to confift. WASP, in zoology. See Vespa. 

Thus they waft with a pale red, to imitate brick and Watch, in the art of war, a number of men polled at 
tile ; with a pale Indian blue, to imitate water and Hate; any paffage, or a company of the guards who go on the pa- 
with green for trees and meadows ; with faffron or French trole. 

berries, for gold or brafs; and with feveral colours for Watch, in the navy, the fpace of time wherein one di- 
marbles. vifion of a (hip’s crew remains upon deck, to perform the 

W ashing of Ores, the purifying an ore of any metal, by neceffary fervices, whilft the reft are relieved from duty, ei- 
means of water, from earths and Hones, which would other- ther when the velfel is under fail or at anchor, 
wife render it difficult of fufion. The length of the fea-watch is not equal in the (hipping 

WASPUNGTON, a city of North America, now build- of different nations. It is always kept four hours by the 
ing for the metropolis of the United States. It is feated Britift feamen, if we except the dog-watch, between four 
at the jundtion of the rivers Potomac and the Eaftern and eight in the evening, that contains two reliefs, each of 
Branch, extending about four miles up each, including a which are only two hours on deck. The intent of this is 
tradt of territory fcarcely to be exceeded, in point of conve- to change the period of the night-watch every 24 hours ; fo 
nience, falubrity, and beauty, by any in the world. This that the party watching from 8 till 12 in one night, (hall 
territory, which is called Columbia, lies partly in the (late of watch from midnight till four in the morning on the fuc- 
Virginia, and partly in that of Maryland, and was ceded by ceeding one. In France the duration of the watch is ex- 
thefe two dates to the United States of America, and by tremely different, being in fome places fix hours, and in 
them eftablifted to be the feat of government after the year others feven or eight; and inTurky and Barbary it is ufu- 
1800. It is divided into fquares or grand divifions, by ally five or fix hours. 

ftreets running due north, and fouth, and eaft, and weft, A (hip’s company is ufually darted into two parties ; one 
which form the ground-work of the plan. However, from of which is called the ftarboard and the other the larboard 
the Capitol, the prefident’s houfe, and fome of the import- watch. It is however, occafionally feparated into three di¬ 
ant areas in the city, run diagonal ftreets, from one material vifions, as in a road or in particular voyages, 
objed to another, which not only produce a variety of In a (hip of war the watch is generally commanded by a 
charming profpefls, but remove the infipid famenefs which lieutenant, and in merchant-ftips by one of the mates; fo 
renders (ome other great cities unpleafing. The great lead- that if there are four mates in the latter, there are two in 
ing ftreets are all 160 feet wide, including a pavement of each watch ; the firft and third being in the larboard, and 
ic feet, and a gravel walk of 30 feet planted with trees on the fecond and fourth in the (larboard-watch ; but in the 
each fide, which will leave 80 feet of paved ftreet for carri- navy, the officers who command the watch ufually divide 
ages. The reft of the ftreets are in general no feet wide, themfelves into three parties, in order t* lighten their duty, 
with a few only 90 feet, except North, South, and Eaft Ca- Watch, is alfo ufed for a fmall portable movement, or 
pitol Streets, which are 160 feet. The diagonal ftreets are machine, for the meafuring of tgne; haying its motion re¬ 
named after the refpedlive dates compofing the Union, while gulated by a fpiral fpring. ] 

Watches, 
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Watch Watches, flri&ly taken, are all fuch movements as (how 
the parts of time; as clocks are fuch as publifh it, by ftri- 
king on a bell, &c. But commonly the name watch is ap¬ 
propriated to fuch as are carried in the pocket ; and clock 
to the large movements, whether they ilrike the hour or 
not. See Clock. 

The invention of fpring or pocket-watches belongs to the 
prefent age. It is true, we find mention made of a watch 
prefented to Charles V. in the hiftory of that prince : but. 
this, in all probability, was no more than a kind of clock to 
be fet on a table, fome refemblance whereof vve have ftill 
remaining in the ancient pieces made before the year 1670. 
There was alfo a Rory of a watch having been difcovered in 
Scotland belonging to king Robert Bruce ; but this we be¬ 
lieve has turned out altogether apocryphal. The glory of 
this very ufeful invention lies between Dr Hooke and M. 
Huyghens ; but to which of them it properly belongs, has 
been greatly difputed ; the Englifh afcribing it to the form¬ 
er, and the French, Dutch, &c. to the latter. Mr Derham, 
in his Artificial Clockmaker, fays roundly, that Dr Hooke 
was the inventer ; and adds, that he contrived various ways 
of regulation. One way was with a loadftone : Another 
with a tender ftraight fpring, one end whereof played back¬ 
wards and forwards with the balance ; fo that the balance 
was to the fpring as the bob to a pendulum, and the fpring 
as the rod thereof: A third method was with two balances, 
of which there were divers forts ; fome having a fpiral 
fpring to the balance for a regulator, and others without. 
But the way that prevailed, and which continues in mode, 
was with one balance, and one fpring running round the up¬ 
per part of the verge thereof; Though this has a difadvan- 
tage, which thofe with two fprings, &c. were free from ; in 
that a fudden jerk, or confuted (hake, will alter its vibrations, 
and put it in an unufual hurry. 


The time of thefe inventions was about the year 1658; Watch, 
as appears, among other evidences, from an inscription on 
one of the double balance watches prefented to king 
Charles II. vita. Rob. Hooke invert. 1653. T> Tompion fecit, 

1675. The invention prefently got into reputation, both 
at home and abroad ; and two of them were fent for by the 
dauphin of France. Soon after this, M. Huygens’s watch 
with a fpiral fpring got abroad, and made a great noife in 
England, as if the longitude could be found by it. It is 
certain, however, that his invention was later than the year 
1673, when his book de Horol. Ofcillat. waspublifhed ; where¬ 
in he has not one word of this, though he has of feveral 
other contrivances in the fame way. 

One of thefe the lord Brouncker fent for out of France, 
where M. Huygens had got a patent for them. This watch 
agreed with Dr Hooke’s in the application of the fpring 
to the balance; only M. Huygens’s had a longer fpiral 
fpring, and the pulfes and beats were much flower. The 
balance, inftead of turning quite round, as Dr Hooke’s, 
turns feveral rounds every vibration. 

Mr Derham fuggefts, that he has reifrn to doubt M. 
Huygens’s fancy firft was fet to work by fome intelligence 
he might have of Dr Hooke’s invention from Mr Olden¬ 
burg, or fome other of his correfpondents in Egland ; and 
this, notwithstanding Mr Oldenfworth’s attempt to vindi¬ 
cate himfelf in the Philofophical Tranfa&ions, appears to 
be the truth (a). Huygens invented divers other kinds of 
watches, fome of them without any firing or chain at all; 
which he called, particularly, pendulum watches. 

Striking Watches are fuch as, befides the proper watch- 
part for meafuring of time, have a clock part for finking 
the hours, &c. 

Repeating Watches, are fuch as by pulling a firing, &c. 
repeat the hour, quarter, or minute, at any time of the day 

5 I 2 or 


(a) To expert perfection in a work of this extent would be unreafonable, and we truft to the candour of our readers 
for their acceptance of our beft endeavours : we hold ourfelves much obliged to them for their communications of every 
remark which may enable us to render the Encyclopaedia Britannica more worthy of that moft encouraging reception 
which it has met with from the Public. To the regular feries of articles, the prefent Editor had once reafon to believe 
that a Supplement was to be annexed, which fhould include not only thofe additions which have been made to the circle 
of the fciences during the progrefs of the work, but likewife fuch articles as he or his predeceflor had, through their un¬ 
remitting occupation or their ignorance, fuffered to efcape their notice. In that Supplement he would have corretted all 
fuch errors or miftakes in the work as might have been difcovered by himfelf or pointed out to him by his Correfpondents. 
But he is no Proprietor, and cannot announce the publication of a Supplement but as an event of great uncertainty. He is 
therefore much obliged to his highly refpedted friend and correfpondcnt who has put it in his power at prefent to dojufticeto 
the memory of Dr Robert Hooke ; one of the greateft ornaments of the Royal Society of London during the time of 
its infant ftate and juvenile vigour, and one of the moft extenfive and inventive gentufes that the world has ever feen. 

In the article Hautefeuille, we aferibe to that author the invention of the regulating or balance fpring of a watch, 
by which its motion is made as truly equable as by a pendulum. This is verified by the watches of Harrifon, Arnold, and 
others, which do not deviate from equable motion above one fecond in feveral days. That the importance of this is 
acknowledged by the intelligent Public, is evident from the ferious and repeated deliberations of the Britifh Senate, and 
the high rewards which it has given to the makers of fuch watches ; and we truft that this will appear to fuch of our 
readers as are not fo much intereftedin mechanical performances a fufficient excufe for our anxiety to give the honour of 
the invention to its right owner. We had colle&ed fiom our fearches that Mr Huyghens had difcovered, by his analyfis 
of pendulous motions, what kind of motion would be produced by any kind of varying force, and that a force varying in 
the proportion of its diftance from the place of reft would produce ifochronous vibrations, whatever might be their ex¬ 
tent ; and had made experiments on the force of fprings, and found them to vary according to this very law. In conl'e- 
quenceof this, hefaw that a balance-watch might be made to anfwer the fame end with his cycloidal pendulum-clock, 
which he had been for feveral years trying to fit for the difeovery of the longitude of a ftiip at fea, under the protetfiion 
of the States of Holland and the court of France, having obtained a patent monopoly from the States and from Louis 
XIV. When, after repeated difappointments, he introduced his propofed watches, with fanguine hopes of their per¬ 
formance, but before any trial, and applied for fuch an extenfion of his patent as fhould alfo comprehend a balance regu¬ 
lated by a fpring, he was oppofed by the watch-makers. They had willingly acquiefced in his exclufive right to the 
pendulum-clock, which was entirely his own demefne ; but they could not help confidering this extenfion of his patent as 
ac encroachment on a common which they had poffefled from time immemorial. The oppofition was general both in 

Holland 
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or night.-—This repetition was the invention of Mr Barlow, 
and firft put in practice by him in larger movements or clocks 
about the year 1676. The contrivance immediately fet 
the other artifts to work, who foon contrived divers ways 
of effeding the fame. But its application to pocket-watches 
was not known before king James the Second’s reign ; 
when the ingenious inventer above-mentioned, having dired- 
ed Mr Tompfon to make a repeating watch, was folicit- 
ing a patent for the fame. The talk of a patent engaged 
Mr Quare to refume the thoughts of a like contrivance, 
which he had had in view fome years before: he now effed- 
ed it ; and being preffed to endeavour to prevent Mr 
Barlow’s patent, a watch of each kind was produced before 


the king and council ; upon trial of which, the preference 
was given to Mr Quare’s. The difference between them 
was, that Barlow’s was made to repeat by puftiing in two 
pieces on each fide the watch-box ; one of which repeated 
the hour, and the other the quarter: whereas Qiiare’s was 
made to repeat by a pin that ftuck out near the pendant, 
which being thruft in (as now it is done by thrufting in the 
pendant itfelf), repeated both the hour and quarter with 
the fame thruft. 

Of the Mecbanifm of a Watch, properly fo called. 
Watches, as well as clocks, are compofed of wheels, and pi¬ 
nions, and a regulator to dired the quicknefs or flownefs of 
the wheels, and of a fpring which communicates motion to 

the 


Watch. 


Holland and in France, and naturally came to the knowledge of Mr Hautefeuille. This perfon was confcious of a double 
right to oppofe this encroachment, having alfo, though perhaps empirically, and without principle, difcovered that a 
fpring, applied to the balance of a watch, produced a furprifing equability of vibration ; and hoped by its means to produce 
a perfed ifochronifm. By Mr Hautefeuille’s oppofition the effed of the French patent was flopped for want of regi- 
flration. Tiie Dutch patent was however expeded, and trials were made. But their refult was unfavourable; many 
things were wanting befides the true adjuftment of the regulating power of the balance-fpring. Scientific mechanics was 
then in its infancy, Galileo was dead, Newton was but beginning his glorious career ; Huyghens therefore had few af- 
fiftants. 

The Royal Society of London wasjuft founded, and Charles II. or his brother the duke of York, faw, like a prince, how 
conducive their labours would be to public profperity, and particularly to the improvement of navigation. The king 
therefore enjoined them to turn much of their attention to this objed ; he eftablilhed the Royal Obfervatory at Green¬ 
wich for this exprefs purpofe ; and the parliament held out encouragement for the difcovery of the longitude. It was na¬ 
tural therefore for Mr Huyghens to look to this quarter for encouragement ; and if any one will take the pains to com¬ 
pare the dates of Mr Huyghens’s mathematical labours, after his differtation on the pendulum, and his correfpondence 
with the Britilh literati, till he Was eleded member of the Royal Society, his private correfpondence afterwards with Mr 
Oldenburgh, a German, their fecretary, and his public correfpondence with him as fecretaryfor the Society, he will obferve 
the operation offomething more than fcientific Zeal. 

This correfpondence, however, did not anfwer Mr Huyghens’s hopes; for it informed him that the ground had been 
preoccupied by Mr Hooke, who had long before difcovered, that a fpring properly applied to a watch-balance would pro¬ 
duce ifochronous vibrations, and had alfo long ago applied for a royal patent for the monopoly. The hiftory of this 
application is curious, as a mere matter of anecdote ; and it is inftrudive, while it is humiliating to human vanity, fhow- 
ing us, that even in the greateft charaders, genius and talents, and noble and undoubted virtues, may exift along with 
fome of our lefs honourable propenfities, and cannot altogether hinder their operation. There never was a time in which 
it was more proper that every one of us fhould have a monitor, who fhould fometimes call out aloud to us, “ Remem¬ 
ber that thou art a man,” than the prefenT, when fanatic vanity, under the falfe and abufed name of philofoph", is wa¬ 
ging war with every thing that is good or true, and threatens to plunge the cultivated portions of the human race into 
their former barbarifm, with the horrid addition of the habits of favage atrocity ; while the voice of religion, which would 
call us together as the children of one parent, is flifled amidft the yells of brother fiends. We hope for indulgence, then, 
while we endeavour, in a few words, to make the hiftory of this invention as clear as can be expected in a fubjed which 
does not fo fenfibly intereft the public in general, and after fuch a long interval of time. 

Mr Hooke, from his infancy, had a ftrong prediledion for mechanics ; he had alfo a ftrong propenfity to fyftem- 
making ; and, from his firft years of ferious occupations, entertained a notion, that every thing might be formed into a 
fyftem, and that nothing could be profecuted with any well-founded profped of improvement unlefs it was fo treated. 
His amazingly comprehenfive genius grafped at every thing which came under his obfervation ; and he immediately began 
to form a fyftem about it.—His writings are full of fcraps of fuch fyftematic views; many of them, it muft be acknow¬ 
ledged, hafty, inaccurate, and futile, but ftill fyftematical. He called them algebras, and confidered them as having a 
fort of inventive power, or rather as means of difcovering things unknown by a procefs fomewhat iimilar to that art He 
valued himfelf highly on account of this view of fcience, which he thought peculiar to himfelf; and he frequently fpeaks 
of others, even of the mod eminent, as childifhly contenting themfelves with partial views of the corners of things ^ He 
was likewife very apt to confider other inventors as encroachers on his fyftems, which he held as a kind of property be¬ 
ing ferioufly determined to profecute them all in their turn, and never recording that any new objed immediately called 
him off, and engaged him for a while in the mod eager purfuit. His algebras had already given him many fignal helps • 
and he had no doubt of their carrying him through in every inveftigation. Stimulated by this overfond expedition when 
a difcovery was mentioned to him he was too apt to think and to fay, that he had long ago invented the fame thin? - 
when the truth probably was, that the courfe of his fyftematic thoughts on the fubjed with which it was conneded had 
really fuggefted it to him, with fuch vivacity, or with fuch notions of its importance, as to make him fet it down in his 
regifter in its own fyftematic place (for this was his conftant pradice, worthy of fuch a genius, and of immenfe fervice 
to all inquifitive men .) But it was put out of his mind by fome new objed of purfuit. We, at this time, can hardly con 
ceive the ardour with which every thing was treated in thofe youthful days of fcientific novelty. ' 

His favourite algebra, of which he frequently fpeaks as an invaluable treafure, and the fource of all his reputation was 
his Mechanical Algebra or Method of Mechanic Invention. He fays, that no queftion in mechanics could be propofed to 
him, but he could quickly teU whether it were poftibje to folve it, and coaid get into the proper track for the folution. 

Unfortunately, 
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Watch, the whole machine. But the regulator and fpring of a 
watch are vaftly inferior to the weight and pendulum of a 
EXXXVII dock, neither of which can be employed in watches. In 
place of a pendulum, therefore, we are obliged to ufe a 
bdance (fig. 1.) to regulate the motion of a watch ; and 
a fpring (fig. 2.) which ferves in place of a weight, to 
give motion to the wheels and balance. 

The wheels of a watch, like thofeof a clock, are placed 
in a frame formed of two plates and four pillars. Fig. 3. 
reprefents the infide of a watch, after the plate (fig. 4.) is 
taken off. A is the barrel which contains the fpring (fig. 
2.); the chain is rolled about the barrel, with one end of it 
fixed to the barrel A (fig. 5.), and the other to the fufee B. 


When a watch is wound up, the chain which was upon 
the barrel winds about the fufee, and by this means the 
fpring is ftretched ; for the interior end of the fpring is 
fixed by a hook to the immoveable axis, about which the 
barrel revolves ; the exterior end of the fpring is fixed to 
the infide of the barrel, which turns upon an axis. It is 
therefore eafy to perceive how the fpring extends itfelf, and 
how its elaiticity forces the barrel to turn round, and con- 
fequently obliges the chain which is upon the fufee to un¬ 
fold and turn the fufee ; the motion of the fufee is commu¬ 
nicated to the wheel C (fig. 5.); then, by means of the teeth, 
to the pinion c, which carries the wheel D ; then to the pi¬ 
nion d, which carries the wheel E ; then to the pinion e, 

which 


Unfortunately this perillied in the burning of Greftiam College, where Mr Hooke had apartments from the Royal Society; 
and he does not feein to have replaced it. It was perhaps, like the reft, nothing more than feraps. The Correfpondenc 
who favours us with thefe obfervations faw, in 1768, many papers of Mr Hooke’s writings in the Society’s archives, 
which had evidently been refeued from the flames, and had been in the pofieffion of Mr Waller ; part of which he publilh- 
ed, and would have given more had he lived. Many of the leaves were feraps, per haps Angle lines ; many had dates ; 
many of them were fuch as would be fragments of this mechanical algebra. Mr Hooke politively fays, that it was by 
this fyftem that he difeovered the regulating power of a fpring. And this brings us to the fubjeft in hand, to which we 
hope the foregoing obfervations will not be thought too long a preface. 

In 1655 he was admitted into the Invisible Society at Oxford, and was particularly patronifed by Dr Ward, after¬ 
wards bilhop of Salifbury, who inftructed him in aftronomy, and ftrongly recommended to his mechanical genius the 
difeovery of fome method of maintaining the vibrations of a pendulum, as of immenfe fervice to the aftronomer. This 
Hooke accompliftied immediately, and thought of ufing pendulum clocks for difeovering the longitude at fea ; and his 
method of mechanic inventions quickly led him, he fays, to the difeovery of the regulating power of fprings as equivalent 
(nay, he fays, fuperior) to that of gravity. This is remarkable j for it appears that he had at that time mathematics 
enough to inform him, that nothing would produce ifochronous vibrations but an accelerative force proportional to the 
fpace to he pnjjld through , a truth neither obvious nor ealily come at; and that the accelerative addon of gravity on a com¬ 
mon pendulum was not exactly in this proportion: but he did not then know the mechanical properties of the cycloid, a 
difeovery referved to do honour to Mr. Huyghens. Our correfpondent farther informs us, that he recolledtsfeeing, among 
the feraps of Mr. Hooke’s writing, words nearly to the following purpofe: “ To produce a tranflation of a moveable 

thus-or thus-in the fame time, requires a prefling power thus 

will evidently appear to be a bafty expreffion of a force at the diftance to 
be run through. Fie had found by experiments, made probably with other 
view?, that the force of a fpring was proportional to its deviation from its 
quiefeent ihape, and this whatever was its fhape. Of this truth he now faw 
the value, and marked it in his regifter, and gave it to his friends, agreeahly to 
the cuftom of the times, in theiorm of a cipher ce, Hi, no, sis, tt, uu j which 
was afterwards explained “ Lit ierjio, Ju vis.” 

Mr Boyle was then his chief patron, and to him he communicated his fcheme of meafuring time accurately by a balance- 
watch regulated by a fpring ; and Ihowed him watches fo conftrudled, which performed with furprifing accuracy. Im¬ 
mediately after the Reiteration, Mr Boyle acquainted Lord Brounckerand Sir Robert Moray, the moll eminent gentle¬ 
men of the age for mathematical learning, and for natural knowledge in general, with Mr Hooke’s difeovery and fcheme ; 
and thofe gentlemen encouraged him to apply for a patent, and even drew up a form for an adt of parliament, to give him 
a profit on his invention by a duty on ftiipping. This draught was fliown to the king, and he granted a warrant for a 
patent to Mr Hooke for 14 years; which warrant was in the pofleflion of Mr Waller. 

It appears that thefe gentlemen were fo fenfibleof the merits of the invention, and fo confident of its fuccefs, that they 
aflbciateJ themfelves with Dr Hooke in the profecution of it. But in what refpedt they were to contribute, befides their' 
influence in procuring the patent and the adt of parliament, does not appear. There remained, however, in Mr Waller’s 
pollution fcveral fcrolls and drafts of a mutual agreement between them to this effedt: In one of them it was agreed, 
that if the profits fhould exceed L. 6coc, Mr Hooke Ihould have -|ths of the overplus ; if it ihould be only L. 4000, he 
{hould have 4 ds, &c. they having the reft, and that Dr Hooke (hould be declared the author and inventor. It is probable 
that they were to advance the money neceffary for carrying on the trade of watchmaking.—Many alterations were made in 
the terms of agreement; and it appears, that before any thing definitive was done, Hooke was difgufted, becaufe they in- 
lilted, that if they or any other perfon (hould fall on any way of improving on thefe principles, they fliould enjoy the be¬ 
nefit of it during the currency of the patent. This be flatly refufed ; faying that it was facile inventis adclere. It is pro- 
bable that his manner of refufal, which never was gracious or polite, might offend perfons of their rank, and contribute 
to put an end to the whole affair; for it never went farther, and Hooke became much more retentive and clofe than 
formerly. 

But while things were on a friendly footing, there occurred (ufHcient proofs of Dr Hooke’s being the author of the 
invention, and that even Mr Huyghens could hardly fail of knowing fomething of it when he was in England in 1663, 
ten or eleven years before he publillied his claim, and even before he had analyfed the motion of pendulous bodies. In 
page 247 of the Society’s Regifter, in 1660, mention is made of Hooke’s watches for the pocket, where the motion is 
regulated by fprings. Now Hooke, in his firft watches, employed two oppofite fprings, ftraight, and adir.g on the ba¬ 
lance 



or tnus 
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which carries the wheel F; then to the pinion f, upon 
which is the balance-wheel G, whofe pivot runs in the pieees 
A called the potance, and B called a follower, which are fix¬ 
ed on the plate fig. 4. This plate, of which only a part is 
reprefented, is applied to that of fig. 3. in fuch a manner 
that the pivots of the wheels enter into holes made in the 
plate fig. 3. Thus the imprefled force of the fpring is com¬ 
municated to the wheels : and the pinion f being then con- 
neded to the wheel F, obliges it to turn (fig. 5.) This 
wheel ads upon the palettes of the verge 1, 2, (fig. 1.), the 
axis of which carries the balance HH, (fig. 1.) The pivot 
I, in the end of the verge, enters into the hole c in the po¬ 
rt nee* A (fig. 4.) In this jjure the palettes are reprefent¬ 
ed ; but the balance is on the other fide of the plate, as may 
be l'een in fig. 6. The pivot 3 of the balance enters into 
a hole of the cock BC (fig. 7.), a perfpedive view of 
■which is reprefented in fig. 8. Thus the balance turns 
between the cock and the potance c (fig. 4.), as in a kind 
of cage. The adion of the balance-wheel upon the pa¬ 
lettes 1, 2 (fig. 1.), is the fame with what we have deferibed 
with regard to the fame wheel in the clock; i. e. in a 
watch, the balance-wheel obliges the balance to vibrate 
backwards and forwards like a pendulum. At each vibra¬ 
tion of the balance a palette allows a tooth of the balance- 
W'heel to efcape ; fo that the quicknefs of the motion of 
the wheels is entirely determined by the quicknefs of the vi¬ 
brations of the balance ; and thefe vibrations of the balance 
and motion of the wheels are produced by the adion of the 
fpring. 

But the quicknefs or flownefs of the vibrations of the 
balance depend not folely upon the a diion of the great fpring, 
but chiefly upon the adtion of the fpring a, h , c, called the 
Spiral fpring (fig. 9.), fituated under the balance H, and 
reprefented in perfpedtive (fig. 6.). The exterior end of 
the fpiral is fixed to the pin a, (fig. 9.). This pin is ap¬ 
plied near the plate in a, (fig. 6 .) ; the interior end of the 
fpiral is fixed by a peg to the centre of the balance. Hence 
it the balance is turned upon itfelf, the plates remaining im¬ 
moveable, the fpring will extend itfelf, and make the balance 
perform one revolution. Now, after the fpiral is thus ex¬ 
tended, if the balance be left to itfelf, the elafticity of the 
fpiral will bring back the balance, and in this manner the al¬ 
ternate vibrations of the balance are produced. 

In fig. 5. all the wheels above deferibed are reprefented 
in fuch a manner, that you may eafily perceive at firft. fight 


how the motion Is communicated from the barrel to the ba- Watcfc 
lance. II 

In fig. 10. are reprefented the wheels under the dial-plate 
by which the hands are moved. The pinion a is adjufted 
to the force of the prolonged pivot of the wheel D (fig. 5.), 
and is called a cannon pinion. This wheel revolves in an 
hour. The end of the axis of the pinion a, upon which 
the minute-hand is fixed, is fquare ; the-'pinion (fig. 10) is 
indented into the wheel b, which is carried by the pinion a. 

Fig. 11. is a wheel fixed upon a barrel, into the cavity of 
which the pinion a enters, and upon which it turns freely. 

This wheel revolves in 12 hours, and carries along with it 
the hour-hand. For a full account of the principles upon 
which watches and all time-keepers are conftruded, we muft 
refer our readers to a fhort treatife, entitled ‘Thoughts on the 
Means of improving Watches, by Thomas Mudge. 

WATCH-glaffes, in a {hip, are glaffes employed to-meafure 
the period of the watch, or to divide it into any number of 
equal parts, as hours, half-hours, &c. fo that the feveral 
Rations therein may be regularly kept and relieved, as at the 
helm, pump, look-out, See. 

WATCHING, in medicine, is when the patient can- 
not fleep. In fevers it is a dangerous fymptom, and if long 
continued ends in a delirium. 

WATER, a well known fluid, ■ diffufed through the at- 
mofphere, and over the furface of the globe, and abounding 
in a certain proportion in animals, vegetables, and minerals. x 

The ufes of water are fo univerfally known, that it would Ufesof \ra, 
be fuperfluous to enumerate them in this article. It is ef-tcr. 
fential to animal and vegetable life ; it makes eafy the in- 
tercourfe between the moll diftant regions of the world ; 
and it is one of the moft ufeful powers in the mechanic arts. 

It is often found combined with various fubftances, and is 
then frequently beneficial in curing or alleviating difeafes. 

Thofe properties of water which fit it for anfwering mecha¬ 
nical purpofes are explained in other articles of this Work (fee 
Hydrostatics,Pneumatics, n° 3'. Resistance, and Ri¬ 
vers); but it Rill remains for us to give an account of the late 
celebrated difeovery of the compofition of water, and the vari¬ 
ous fubftances which are often found chemically united with it. 

The ancient philofopliers confidered water as one of the Not tranf- 
four elements. During the age of the alchymifts, when it mutable 
was believed that different fubftances could be converted into into earth, 
gold, it was alfo an opinion, adopted by many, that water 
could be changed into earth. Even fo late as the time of Mr 

Boyle 


lance by a filk fibre rolled round the cylindric axis of the balance. Mr Hooke, long after this complained to the Society 
"of Mr Oldenburgh’s communicating this and other things to Huyghens, with whom he had an intimate correfpondence. 
In 1665 S‘ r Robert Moray wrote a letter to Mr Oldenburgh, prefuming, from his intimacy with Mr Huyghens, that he 
would know how foon his watches would be ready, and defired him to afle Mr Huyghens, “ Whether he did not apply a 
fpring to the axis of the balance?” and if he fhould fay any thing to that purpofe, then to tell him what Hooke had done 
in that way, and that he intended more. N. B. Before this time the treaty had been dropped, and there appeared to Sir 
Robert no farther need of concealment. 

From thefe and other fads that might be produced, we think it moft evident that Mr Hooke invented the regulating 
fpring of a watch, by which it is made perfectly adequate to the purpofe of finding the longitude at fea 5 that he invented 
it eight or ten years before Mr Huyghens thought of fuch a thing, and fifteen years before he publifhed it in the Journal 
des Syavans in x 674. 

Our readers cannot fail of making fome remarks on this anecdote, which will perhaps extenuate a little Mr Hooke’s 
tnorofe behaviour, and explain, and perhaps excufe, his difpofition to boaft of his own inventions and arrogate thofe of 
others. If any of the exprefllons in the article allotted to his name Ihould have made too unfavourable an impreffion, this 
note may help tofoftenit. We do not think that it can be inferred from thofe fads that either Hautefeuille or Huyghens 
purloined Hooke’s invention. The one might fall upon it in the courfe of his many experiments; and the other, from 
his mathematical difeoveries of the requifites for ifochronous vibrations, might be induced to try whether fprings afforded 
fuch a force. But there can remain no doubt but that Hooke made the difeovery like a philosopher. If to this 
Work any Supplement fhall be given by the prefent Editor, he will endeavour ftill farther to wipe away the obloquy 
which has been caft upon the memory of Dr Hooke for his arrogance in claiming the merit of inventions fuppofed to be 
the property of others. 
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®°yl e ^is fentiment was not laid afide. He relates, that 
a friend of his by diftilling a quantity of water an hundred 
times, found at length that he had got fix-tenths of the 
firft quantity in earth : whence he concludes, that the whole 
water, by further profecuting the operation, might be con¬ 
verted into earth. Others have made experiments to the 
fame purpofe, and feemingly with the fame fuccefs ; but 
the deception is now found out. Water has the power of 
corroding the hardeft bodies, even glafs itfelf, by long di- 
geftion, efpecially when alfifted by heat; and hence thofe 
who have made the experiments juft mentioned, have been 
themfelves deceived, by fuppofing the earth which really 
came from the containing veffel to come from the water. 

Margraaf made feveral experiments to determine whether 
water be tranfmutable into eatth, and found that after every 
diftillation a lediment was left. Lavoifier repeated Mar- 
graaf’s experiments, and gave the explanation which we 
alluded to, that the fediment confided of portions of the 
glafs feparated by the water. Dr Black, in the valuable 
eourfe of ledtures which he has for many years delivered, 
with fo much honour to himfelf, and fo much to the ad¬ 
vancement of the fcience of chemiftry, goes ftill farther : 
he ingenioufty fuppofes, that the alkali, which is an eflenti-al 
ingredient in the compofition of glafs, unites with the water, 
and makes the glafs fwell, and thus occafions fmall portions 
of it to be detached. 

Hijlorkal Account of the Difcovery of the Compofition of Water. 

That water is not a fimple but a compound fubftance, 
confiding of a mixture of vital and inflammable air, is one 
of the moft aftonilhing and important difcoveries which has 
been made fince the origin of chemiftry, or indeed fince the 
origin of fcience. The hiftory of this curious and intereft- 
ing difcovery we fhall trace back with as much precifion and 
impartiality as poffible to the firft hints which were thrown 
out upon the fubjedt, and endeavour at the fame time to 
aflign to all who have contributed to the difcovery the merit 
to which they are refpedlively entitled. 

^ The firft thing that led chemifts to make experiments 

Mr Warl- concerning the compofition of water, was a letter which 
tire’s expe- Mr John Warltire, ledturer in natural philofophy, wrote to 
riment Dr p r i e ftley, dated Birmingham 18th April 1781, and 
Irft hint publifhed in the Appendix to the 5th volume of Dr Prieft- 
ley’s Experiments and Obfervations. This gentleman had long 
entertained an opinion that the queftion “ whether heat be 
a heavy body,” might be determined by burning inflam¬ 
mable air mixed with atmofpherical air. Forfome time he 
was deterred from trying the experiment, from an appre- 
henfion that the confequences of palling the eledtrical fpark 
through fo combuftible a mixture might be attended with 
danger; but at length, being encouraged by Dr Prieftley, 
he prepared an apparatus for the purpofe. He got a cop¬ 
per ball weighing 14 oz. and lufticient to contain three wine 
pints, with afcrew Hopper adapted to it, fo that no air 
could efcape. When he filled this ball with inflammable 
and common air, and made the eledlric fpark to pafs through 
it, a lofs of weight was obferved, upon an average, about two 
grains. When the fame experiment was made in clofe glafs 
veflels, the infide of the glafs, though clean and dry before 
the operation, became immediately wet with dew, and was 
lined with a footy fubftance. When Mr Warltire faw the 
moifture, he faid to Dr Prieftley, that it confirmed an opi¬ 
nion which he had long entertained, that common air de- 
pofits its moifture when it is phlogifticated. After this 
experiment had been repeated by Dr Prieftley and Mr 
Warltire in company, they next fired a mixture of vital and 
inflammable air ; but the only effedts which they obferved 


were, that the light was much more intenfe, and the heat Water, 
much greater. 

During the fune year, and after the publication of the Mr Caven- 
volume of Dr Prieftley’s works, referred to above, Mr Ca- difti repeat* 
vendifh repeated the experiments of Mr. Warltire ; but it Wlt h 
though the veflel which he ufed held 24,000 grains of wa- ”’° re fue- 
ter, and though the experiment was repeated feveral times -p ran p 
with common and inflammable air, he could never perceive a f or 1784, p. 
lofs of weight of more than one-fifth of a grain, and com- ia6^&c t 
monly none at all. In all thefe experiments Mr Cavendifh did 
not perceive the leaf! footy matter ; but the infide of the 
glafs globe became dewy, as Mr Warltire had obferved. 

The inflammable air was procured from zinc. 

That he might examine the nature of the dew, he burn¬ 
ed 500,000 grain meafures of inflammable air with two 
and a half times that quantity of common air, and the 
burned air was made to pafs through a glafs cylinder eight 
feet long, and three quarters of an inch diameter, in Older 
to depofit the dew. Thefe two kinds of air were mixed 
and fet on fire by alighted candle. In a fhort time 135 
grains of water were condenfed in the cylinder, which had 
no tafte nor fmell, and w'hich left no fenlible fediment when 
evaporated to drynefs ; neither did it yield any pungent 
fmell during the evaporation : in fhort, it feemed pure wa¬ 
ter. From this experiment Mr Cavendifh concluded, that 
when inflammable and common air are exploded in a pro¬ 
per proportion, almoft all the inflammable air, and near 
one-fifth of the common air lofe their elafticity, and are con¬ 
denfed into dew ; which, when examined, is found to be 
pure water. 

He wifhed next to examine the effedl produced by firing Stains 
a mixture of vital and inflammable air. He took a glafs a quantity* 
globe holding 8800 grain meafures,* furnifhed with a brafs 0 f water by 
cock, and an apparatus for firing air by eledlricity. The firing vital 
globe was exhaufted of its air by an air-pump, and then a and inflam- 
mixture of 19,500 grain meafures of dephlogifticated air, mable air- 
and 37,000 of inflammable air, was conveyed fucceflively 
from a glafs jar, inverted in water, into the globe, and there 
fired by eledlricity. At the end of the experiment, when 
the whole air was confumed, a condenfed liquor was found 
in the globe, weighing about 30 grains, which was fenfibly 
acid to the tafte; and, by faturation with fixed alkali and 
evaporation, yielded near two grains of nitre. This pro- 
dudf of nitre muft have been occafioned by a mixture of 
azotic gas, which had combined with part of the oxygene, 
or dephlogifticated air ; which are now well known to be 
the component parts of the nitric acid. Thefe experiments, 

Mr Cavendifh informs us, were made in 1781. 

Mr Cavendifh having mentioned thefe experiments to Dr , r) ® 

Prieftley, that gentleman made a eourfe of experiments in rimenwof 
order to inveftigate the fame fubjedl; an account of which Mr Caven- 
is publilhed in the Philofophical Tranfadiions for 1783, and difti reoeat- 
in the laft volume of his Experiments. Having formerly 0,1 by Dr 
obferved feveral remarkable changes in fluid fubflances, in 1JrieftIc T- 
confequence of long expofure to heat in glafs veflels her¬ 
metically fealed, Dr Prieftley formed a defign of expofing 
all kinds of folid fubflances to great heats in clofe veflels. 

As many fubflances confift of parts fo volatile as to fly off 
before attaining any confiderable degree of heat in the 
ufual preffure of the atmofphere, he imagined that if the 
fame fubflances were compelled to bear great heats under a 
greater preffure, they might affume r.ew forms, and under¬ 
go remarkab'e changes.. Happening to mention thefe 
ideas to Mr Watt, the ingenious improver of the fleam- 
engine, Mr Watt mentioned a fimilar idea of his, that 
it might be poffible to convert water or fleam into perma¬ 
nent air. 


For 
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For many years before this period, Mr Watt tells us he both of Mr Cavendifti and of Dr Prieflley, and of the opl- Water. 

7 had entertained an opinion, that air was a modification of nions of Mr. Watt, made a journey to Paris, in which he 
Account °f wat£r ’ w hich was originally founded on the fails, that in had an opportunity of converfing on this fubjedt with the 
theor' U S n ^°?' ca ^- s "herein air was actually made (which fhould be fame gentlemen of the Academy to whom M. de Luc had 
PhikTranf. ^'^Flguifhed from thofe wherein it is only extricated from formerly imparted the experiments of Dr Prieflley. Not- 
for 1784,11". fubflances containing it in their pores, or otherwife united withftanding the additional fails which he was enabled to 
335^ t0 them in the ftate of air), the fubftances were fuch as lay before them, he found them averfe from admitting the 
were known to contain water as one of their conftitaent theory. They fuppofed that the water colleiled after the 


parts; yet no water was obtained in the procelTes, except 
what was known orly to be loofely connedted with them, 
fuch as the water of the cryftallization of falts. This opi¬ 
nion arofe from a difcovery, that the latent heat contained 
in fleam diminilhed in proportion as the fenfible heat of the 
water from which it was produced increafed. In other 
words, the denfer the fleam was, the lefs latent heat it con¬ 
tained. 

Having been informed by Dr. Prieflley of the refult of 
the experiment of firing a mixture of dephlogifticated and 
inflammable air, Mr Watt was enabled to form the very 
theory which has been fmce demonftrated to be true. “ Let 
us confider (fays he) what obvioufly happens in the cafe of 
the deflagration of the inflammable and dephlogifticated air. 
Thefe two kinds of air unite with violence, they become 
red hot, and upon cooling totally difappear. When the 
velfel is cooled, a quantity of water is found in it equal to 
the weight of the air employed. The water is then the 
only remaining produdl of the procefs ; and water, light, 
and heat are all the products, unlefs there be fome other 
matter fet free which efcapes our fenfes. Are we not then 
authorifed to conclude, that water is compofed of dephlo¬ 
gifticated air and phlogifton deprived of part of their latent 
Phil Trar.r or e ^ ementar y Feat; that dephlogifticated or pure air is com- 
lor 1784, & pofed of water deprived of its phlogifton and united to ele- 
Idees fur la mentary heat and light ; and that the latter are contained 
Meteor .par in it in a latent ftate, fo as not to be fenfible to the thermo- 
J. A. De meter or to the eye ; and if light be only a modification of 
j' U p’ heat, or a circumftance attending it, or a component part 
3 ’ of the inflammable air, then pure or dephlogifticated air is 
compofed of water deprived of its phlogifton and united to 
elementary heat ?” 

We have faid that the theory of Mr Watt is now demon- 
ftrated to be true. To this affertion an objeftion may be 
raifed from the language in which he ftates his theory ; for 
he explains it by ufing the word phlogtftan, a word which is 
now exploded from philofophy as the name of an imaginary 
fabftance. But it is fufficient to reply, that Mr Watt ufes 
the word phlogifton as fynonymous with inflammable air. It 
may be proper alfo to add, that the paffage quoted above 
was contained in a letter from Mr Watt to Dr Prieftley, 
•dated the 26th cf April 17S3. 

Moft of the experiments hitherto made favoured the con- 
clufion which Mr Watt had drawn ; but fo many difficulties 
occurred to Mr Cavendifti and Dr Prieflley, that they feem- 
ed to hefitate about the theory. Dr Prieftley in particular, 
after conlideration declared againftit; wbi'e Mr Cavendifti 
only waited till the difficulties fhould be removed. In the 
mean lime experiments were made in a different quarter, 
which gave the moft ir.conteftable proofs of the truth of the 


combuftion of the two kinds of air had been diffolved in 
them before. As the queftion depended upon the proof of 
a fa£l, they refolved however to make the proper expert- 
ments for examining it. The celebrated Lavoifier took- 
this experiment upon himfelf. It was made on the 24th of 
June in the prefence of Dr Blagden and many gentlemen 
of the academy ; and the fuccefs was as complete as the moft 
fanguine imagination could have conceived. It was repeat¬ 
ed by Meffrs Monge and Meunier, and the fame refult was 
found. The compofition of water was now therefore put 
beyond doubt, and is now almoft univerfally received as an 
unqueftionable fatfl. ^ i 

As we wifh upon all occafions to aferibe to all eminent Attempt 
men the honour which they deferve, we fliould willingly ef- to eftimate 
timate the comparative merit of thofe philofophers who were 5 n< l rit 
moft adlive in this difcovery ; but though we feel ourfelves concerned 
difpofed to be altogether impartial, it is attended with fo in this dif- 
many difficulties, that we will not prefume to affirm that co very, 
our opinions are formed with perfedl accuracy. With re- 10 
fpedl to Mr Watt, we think it appears that he was the firft ^ er iL of 
perfon who formed the true theory. He had for many MrWatt! 
years before thought it probable, that if the latent heat of 
fleam could be wholly converted into fenfible heat by a great 
increafe of heat, the fleam might fuffer fome remarkable 
change, fuch as into perm ment air. And no fooner had Phil.Tran£ 
he heard of the deflagration of oxygenous and hydrogenous for 1784,p. 
gas by Dr Prieftley, than he formed this theory. 33 J- 

Mr Cavendifti had the merit of making a proper ufe of 11 
Dr Prieftley’s account of Mr Warltire’s experiment, from of Mr Ca- 
wbich Dr Prieftley had been able to draw no conclufions vendlfll ' 
but had confidered it merely as a curious fadl. Without 
knowing any thing of Mr Watt’s ideas, as far as appears to 
us, he made a number of ingenious experiments, -which led 
him to conclude, that it was highly probable that water was 
a compofition of air. The air which he employed feems 
not to have been pure ; fo that befides the water he procur¬ 
ed a quantity of nitrous acid. He however atfled like an 
able and candid philofopher ; he went as far as his experi¬ 
ments would permit him, and he went no farther. In one 
point he continued to differ from Mr Watt after his theory 
was made public. Mr Watt fuppofed that water confided 
of dephlogifticated air (oxygenous gas) and phlogifton (hy¬ 
drogenous gas according to him), deprived of part of their 
latent heat; whereas Mr Cavendifti thought there was no 
fuch thing as elementary heat. We mull further add, that 
it was Mr Cavendifh who taught Dr Prieftley to turn’ to a 
proper account the experiment of Mr Warlike; and there¬ 
fore, that it was in fad from Mr Cavcndilh’s experiments 
ultimately, that Mr Watt was enabled to eftablifh his 
theory. 


theory. 

ATffch FI- de Luc had gone to Pari; In January 1783. During 

dUWifiicd Ms rcf’der.ce there, he received a letter fiom Dr Pridtley, 
by exjieri- announcing the refult of his experiments concerning thecon- 
luaits at verfton of water into air. M. de Luc immediately commu- 
Idris. nicated the contents ot this letter to fever:;! members of the 

Idcesiuf la 0 f Sciences. But the difficulties which had oc- 

T:eL\ic VZr curred to Dr Prieftley, prevented them from acquiefcing in 
tom ii.’ Mr Watt’s theory. In the month of June following, Dr 
part iii. Blagden, who was well acquainted with all the experiments 
diap, iv. 


The merit rf Dr Piieftley lies wholly in his being the in- 12 
ftrument cf promoting this difcovery. He firft publiftied of 
the experiment of Mr Warkire ; and when Mr Cavendifh Prieftle y' 
had informed him of the fuccefs he had met with in repeat¬ 
ing that experiment, he began alfo to ftudy the fame fub- 

jea. His difeoveries were more nfeful to Mb Watt than to 
the author himfelf; for Mr Watt formed the theory which 
he had formerly been meditating .: but Dr Prieftley never 
came to a Ready conclufion on the fubjedt. We have read 
over carefully all his papers concerning the converfion of 

water 
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Water, water into air, but cannot help faying, that we went 
’• along with the bewildered author weary and fatigued. His 

experiments are very often made at random, almoft al¬ 
ways founded on falfe principles, and feldom lead to any 
thing but to doubt and perplexity. M. Lavoifier fent 
him a copy of his ingenious paper on the compofition 
of water; he repeated fome cf the experiments of that 
illuftrious chemift, but lie drew very different conclufions 
from them. DoCtor Prieftley ftill appears to retain his 
doubts on the fubjeft, and continues his experiments; 
the reafonings and conclufions of Lavoifier he does 
not confider as fatisfadlory; and he has lately publish¬ 
ed fome obfervations on Phlogifton, inviting farther 
difcuQion. With peculiar pleafure we mention Dr Black 
on this occafion. That gentleman, no lefs confpicuous for 
his candour and modefly than for his ingenuity, had, along 
with all other chemills of the time, believed the doftrine of 
phlogifton, and taught it in his public leisures ; but, upon 
examining the Lavoifierian fyftem, he was convinced of its 
truth, and had the honefty to confefs it, though he was thus 
obliged to acknowledge to his ftudents, that he had for 
many years been teaching errors. This acknowledgment 
does much honour to Dr Black, and proves that he is well 
entitled to the high character which he has fo long held. 

And of M. The merit of M. Lavoifier was great upon the prefent 
Lavoifier. occaiion. From England indeed he received the theory 
and the firft experiments on the compolition of water ; but 
he was the firft perfon who demonftrated the theory, and 
put it beyond doubt. His knowledge of the diftinction 
between carbone and hydrogene, as well as the perfect 
accuracy with which his experiments were made, enabled 
him to prove, with as much certainty as phyfical fcience 
generally admits, that water is compofed of vital and in¬ 
flammable air. We will now give fome account of the 
proofs of this faCt; and, as we have never feen them (fated 
with more clearnefs and precifion than by M. Lavoifier 
himfelf in Ins Elements of Chemiftry, we (hall take our ac¬ 
count of them from him. 

Proofs of the Compofition of IVater. 

Proof of Exper. 1. Take a glafs tube from 8 to 1 2 lines diame- 
the compo- ter, and place it acrofs the furnace EFCD, with a gentle in- 
fitionof clination from E to F (a). The higher extremity of the 
..ater by tu jj e j s t i ien l u t e d to the glafs retort A, containing a known 
opiate quantity of diftilled water. To the lower extremity F is 
dxxxvui l ute d l ^ e worm SS, the lower end of which is fixed in the 
Pig. 1. ' n ec k of the bottle H, which bottle has the bent tube KK 
fixed to a fecond opening. This bent tube is intended to 
carry ofF anyelaftic fluids which mayefcape into the bottleH. 
A fire is then lighted in the furnace EFCD, fufficient to 
keep the tube EF red hot, but not to melt it. The water in 
the retort A is kept boiling by a fire in the furnace VVXX. 
The water is gradually changed into (team by the heat of the 
two furnaces. It paffes through the glafs tube EF into the 
worm SS, where it is condenfed, and then drops into the 
Vol. XVIII. Part II. 


bottle H. When the whole water is evaporated, and Ki iff. 
the communicating veffels are emptied into the bottle H, it 
is found to contain exactly the fame quantity which was put 
into the retort. This experiment therefore is a Ample dif- 
tillation. 

Exper. 2. Every thing being difpofed as in the laft ex¬ 
periment, let 28 grains of pure charcoal, broken into fmall 
parts, and which has been expofed to a red heat in a clofe 
veffel, be introduced into the tube EF. The experiment 
is then performed in the fame manner as the former. The 
water is evaporated, and a portion of it is again condenfed 
in the worm SS, and then falls into the bottle H ; but at the 
fame time a confiderable quantity of an elaftic fluid efcapes 
through the tube KK, which is received in veffels. When 
the water is entirely evaporated, and the tube examined, the 
28 grains of charcoal have wholly difappeared. 

When the water in the bottle H is examined, it is found 
to have loft 85.7 grains cf its weight ; and when the elaftic 
fluid which paffed off by the tube KK is weighed, it is 
found to weigh 113.7 grains, which is exactly the weight 
which the water has loft, added to the 28 grains of charcoal 
which had difappeared. The elaftic fluid, on examination, 
is difeovered to be of two kinds; namely, 144 cubical inch¬ 
es ot carbonic acid gas weighing 100 grains, and 380 cubi¬ 
cal inches of a very light gas weighing only 13.7 grains. 

Now 100 grains of carbonic acid gas confilt of 72 grains 
of oxygene, combined with 28 grains of carbone. It is 
therefore evident, that the 28 grains of charcoal muft have 
acquired 72 grains of oxygene from the water. It is alfo 
evident, that 85.7 grains of water are compofed of 72 grains 
of oxygene, combined with 13.7 grains of a gas capable of 
being burned. 

Exper. 3. Every thing being put in the fame order as 
in the two former experiments, with this difference, that in- 
ftead of the 28 grains of charcoal, 274 grains of foft iron, 
in thin plates rolled up fpirally, ate introduced into the tube 
EF. The tube is kept red hot while the water is evaporat¬ 
ing from the retort. After the water has been difti'led, 
it is found to have loft 100 grains. The gas or elaftic fluid 
weighs 15 grains, and the iron has gained 85 grains addi¬ 
tional weight, which put together make up 100 grains, the 
weight which the water has loft. The iron has all the qua¬ 
lities which it would have received by being burned in 
oxygene gas. It is a true oxyd (or calx) of iron. We 
have the fame refult as in the laft experiment, and have 
therefore another proof for concluding, that 100 grains of 
water confift of 85 grains of oxygene, and 15 of the bafe of 
inflammable gas (b). 

We have now exhibited two fufficient proofs, that water Proof of 
is compofed of oxygene and hydrogene ; but as the compo- the compo- 
fltion of water is fo interefting and important a fubjeCt, M. Ction of 
Lavoifier was not fatisfied with thefe proofs alone. He water by 
juftly concluded, that if water be a compound of two fub- fynthEfi *‘ 
fiances, it ought to follow, that by reuniting thefe two 
fubftances, water would be produced. He accordingly 
proved the truth of this condufion by the following ex¬ 
periment. 

5 K Exper. 


(a) The tube EF fhould be made of glafs which can bear a ftrong heat without melting. It (hould alfo be coated 
over with a lute compofed of clay and powdered ftone-ware; and to prevent it from bending during the experiment, 
it muft be fupported about the middle by an iron bar. 

(») This elementary fubftance Mr Lavoifier has denominated hydrogene, which fignifies “ the generative principle of 
water from ‘otof “ water,” and yuny.*i “ I produce.” When this fubftance is combined with caloric, it is called hy- 
drtgenous gas. It is the lighted fubftance yet known, being T ‘ T th of the weight of an equal bulk of atmofpheric air. It 
is very combuftible, for it has fo great an attraction for oxygene, that it attracts it from caloric ; fo that its inflammable 
property is merely its power of decompofing oxygenous gas, for it will not burn by itfelf. When drawn into the lun^s, 
it produces ieftant death. See Aerology. 0 
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v'ater. Lxf;r. 4. He took a large cryftal balloon A, fig. 2. 
containing about 50 pints, and having a large mouth ; round 
which was cemented the plate of copper BC, pierced with 
four holes, through which four tubes pafs. The firft tube 
li/j is intended to exhauft the balloon of its air, by adapting 
it to an air pump. The fecond tube^ communicates with 
a refervoir of oxygenous gas placed at MM. The third 
tube d D S is connected with a refervoir of hydrogenous gas 
at NN. The fourth tube contains a metallic wire GL, ha¬ 
ving a knob at its lower extremity L, from which an elec¬ 
tric fpark is palled to S, in order to fet fire to the hydroge¬ 
nous gas. The metallic wire is moveable in the tube, that 
the knob L may be either turned towards S, or away from 
it, as there is occafion. We muft alfo add, that the three 
tubes H h, gg, dDS are furnilhed with ftop-cocks. 

It is necelfary that the oxygenous gas, before being put 
into the refervoir, (hould be completely purified from car¬ 
bonic acid. This may be done by keeping it for along time 
in ccntadt with a folution of cauftic potalh. The hydroge¬ 
nous gas ought to be purified in the fame manner. The quan¬ 
tity employed ought to be double the bulk of the oxyge¬ 
nous gas. It is bell procured from water by means of iron, 
as was defcribed in Experiment Third. 

Great care mull alfo be taken to deprive the oxygenous 
and hydrogenous gas of every particle of water. For this 
purpofe they are made to pafs in their way to the balloon 
A, through falts which have a ftrong attradlion for water; 
as the acetite of potafh (a compound of vinegar and vege¬ 
table alkali), or the muriate or nitrate of lime (the muriatic 
or nitric acid combined with lime). Thefe falts are difpofed 
in the tubes MM and NN of one inch diameter, and are 
reduced only to a coarfe powder, that they may not unite 
into lumps, and interrupt the paflage of the gaffes. 

Every thing being thus prepared for the experiment, the 
balloon is exhaufted of its air by the tube H b, and is filled 
with oxygenous gas. The hydrogenous gas is alfo prelfed 
in through the tube dD S by a weight of one or two inch¬ 
es of water. As foon as the hydrogenous gas enters the 
balloon, it is fet fireio by an eledtric fpark. The combuf- 
tion can be kept up as long as we pleafe, by fupplying the 
balloon with frefh quantities of thefe two gaffes. As the 
combuiuon advances, a quantity of water is colledled on the 
iides of the balloon, and trickles down in drops to the bot¬ 
tom of it. By knowing the weight of the gaffes confumed, 
•and the weight of the water produced, we Ihall find that 
they are precifely equal. M. Lavoifier and M. Meufnier 
found that it required 85 parts by weight of oxygenous 
gas and 15 parts of hydrogenous gas to produce 100 parts 
of water. 

Thus we have complete proofs, both analytical and fyn- 
tlietical, that water is not a fimple elementary fubftance, as 
it has been long fuppofed, but is compounded of two ele¬ 
ments, oxygene and hydrogene. We mud add, that M. 
Lavoifier ufed the moft fcrupulous accuracy in making the 
experiments which we have defcribed; and that he is of 
opinion that the proportions given above cannot be 
from the real truth. Such then is the hiftory and proof of 
the compofition of water. We come next to confider what 
fubftances are chemically united or diffolved in it. 

Analyfis of the different Subjiances contained in Water . 

16 Since it is made certain by obfervation and experiment, 

Advanta- tliat water contains many different kinds of fubftances ; and 
ges of ana- as j ts q Ua liti e s, and confequently its ufes, differ much ac- 
lyzmgwa- cor{ jj n g t0 t h e natU re of the fubftances combined with it— 
the knowledge of an eafy and accurate method of analyfing 
waters is become a matter of the utmoft importance. By 
fuch an aaajyfis we ihall be enabled to feledt the pureft wa- 
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ter for the purpofes of life, and to avoid water which might Water, 
be improper and hurtful; or, when good water cannot be 
had, to feparate thofe fubftances from it which render it im¬ 
pure. By the fame important art we (hall find it eafy to 
diftinguifh thofe waters which are bed adapted to the arts 
and manufadtures ; we (hall alfo be able to compare different 
mineral waters, to explain the caufes of their effedts in medi¬ 
cine, and to imitate thofe by art which are moft efficacious. 

All natural waters are more or lefs impure ; for water 
has fo ftrong an attradlion for different fubftances, that it 
imbibes part of them in every fituation in which it is found, 
not only when it flows over beds of earth, but when it filters 
through ftrataof metals, and even when it is diffolved in the 
atmofphere. Water cannot be procured in a pure ftate with¬ 
out undergoing the procefs of di(filiation. 

Before we proceed to ftate the methods by which the dif¬ 
ferent fubftances found in water may be detedled, it will be 
proper to point out to the reader fuch fenfible qualities of 
particular waters as may enable him to inftitute the procefs 
by which the analyfis ought to be conduced. In every 
courfe of experiments, that order ought to be followed 
which will lead with moft eafe and certainty to the end 
which is in view; but unlefs a man from general know¬ 
ledge be able to conjedture with fome degree of accuracy 
what are the refults to be expedted in paiticnlar cafes, he 
cannot be able to determine what experiments he ought to 
make. 

The general circumftances which are fir ft to be attended Thegene- 
to in the examination of waters, are their colour, fmell, tafte, ra l circum- 
fpecific gravity, temperature, and local fituation. (lances to 

1. The firft thing to be attended to in water is its colour, be attended 
Pure water is tranfparent like cryftal. Muddinefs or a brown to 
colour is a certain proof that fome extraneous fubftance is The colour 
diffufed througli the water. A green colour indicates the 
pfefence of iron, and a blue that of copper. If upon agi¬ 
tation airy bubbles appear in the water, we are fure that it 
contains carbonic acid or fixed air. The water which is to be 
examined with refpedt to colour (hould be put into a deep 

glafs, that we may look down into a confiderable body of 
it; for we (hall thus difcover any muddinefs much better than 
by viewing the water horizontally through the glafs. 

2. We are next to obferve whether the water has anyThefmdl, 
fmell. If it be pure, it will have no fmell; if it diffufe a 
fubtile penetrating odour, we have reafon to conclude that 

it contains carbonic acid ; if the fmell of putrid eggs or . 

of the fcourings of a gun arife from it, we infer that it is 
impregnated with hepar fulphuris, or fulphur combined with 
an alkali. 4I 

3. Pure water has no tafte. Water containing carbonic The tafte," 
acid has a mild fourifh tafte. If it have a bitter tafte, it may 
contain fulphate of foda or Glauber’s fait, nitre or the ful- 

phate, nitrate or muriate of magnefia, or lime combined 
with the nitric or muriatic acid. If the water has a flight 
aufterity of tafte, we may expedt that it contains lime or 
gypfum; if it be faltifh, it contains common fait; if the tafte 
be lixivious, alkali is prefent; if asruginous, there is copper; 
if ferruginous or inky, we have reafon to fuppofe that it 
contains iron. 

4. The fpecific gravity of water can enable us to difcover „ 
that it contains fome extraneous matter, but does not point -ravltv 
put what fort of matter it is. We are always fure that the 8 
lighted waters are the pureft. The ftandard to be employ¬ 
ed for comparing the fpecific gravity of water to be examin¬ 
ed is diftilled water. 

5. Another circumftance to be confidered is the tempe- 

rature of the water, whether it be hot, cold, or tepid. We ’ rem P efa "! 
muft determine whether the temperature be the fame during ture> 
the whole year, or whether it depends on the weather; 

whether 
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Water, whether it freezes in winter ; if hot, whether, when allowed 
to cool, it depofits any feditnent, and lofes its tafte and 
fmell. 

6. The local fituation of the water mud alfo be taken 
into review. We muff confider the foil through which it 
flows, and inquire whether there be mines or veins of metals 
rear, or any kind of fubftance which water can diffolve. 
We mud alfo inquire whether the water flows in equal quan¬ 
tity during the whole year, or increafes with rain, and de- 
creafes with dry weather : whether it is ftagnant or flow¬ 
ing; if it flows, whether it flows fwiftly or flowly: whe¬ 
ther it depofits any fediment; and if it does, of what fort it 
is, whether a fait, earth, metal, or metallic ochre : whether 
it petrifies bodies thrown into it : and whether there be 
any fulphur to be found near it in a fublimed Hate. 

It is alfo proper to obferve whether it be hard or foft ; 
whether any animalcules live or vegetables grow in it; and 
whether it has any reputation for its effe&s in medicine. 
Water may be divided into two great divifions, frejh and 
General di -f a lt water. —Freflt water may be divided into atmofpheric, 
vifion of Jlagnant f an d running. 

watel j Salt water comprehends mod of the feas on the globe. 

Saltwater, but efpecially thofe of the torrid and the greater part of 
the temperate zones. It contains common fait in great 
quantity, fulphate or muriate of magnefia, and fulphate of 
lime, befides a great quantity of putrid matter brought into 
it by the rivers, or produced by the decompofition of the 
numerous tribes of animals which live and die in it. See 
Sea and Sea-W ater. 

Atmofpheric water comprehends rain and fnow wa¬ 
ter. Rain is the water which is evaporated from the fea 
and land, diffolved in the air, and afterwards difeharged on 
the earth ; it ought therefore to refemble diddled water in 
purity ; and it would certainly do fo, if the atmofphere did 
not abound with vapours and exhalations capable of being 
combined with it. It contains a fmall quantity of fulphate 
of lime, together with a very fmall portion of nitrous acid. 
The rain that drops from the tops of houfes is always mixed 
with foot. Some fhowers have contained a quantity of the 
pollen of flowers, which has given rife to the dories of 
fhowers of fulphur. The rain which falls at a didance from 
towns, or after a long tra£f of wet weather, is pured ; lor 
the atmofphere is then in feme meafure wadied, if we may 
ufe the exprefiion, from all heterogeneous fubdances.— 
Snow water is contaminated with the fame fubdances as 
rain water. When newly melted, it is deditute both of 
common air and of fixed air, or the carbonic acid. It is 
probably from the want of thefe that fnow water is injuri¬ 
ous to health. 

Stagnant water forms a lake ; and when a great quantity 
of earth is diffufed through it, it forms a marfh. The water 
of lakes is generally very pure and tranfparent; for as they 
are not fubjeid to fo much agitation as dreams, the fub¬ 
dances that happen to fall into them are not much diffufed, 
but foon fubfide to the bottom. Some lakes are fait.— 
Marfhes are much more impure. They are generally con¬ 
taminated with the putrid matter produced by the decom¬ 
pofition of animals and vegetables, and are often of a yel- 
a g lowifit or brownifh colour. 

Spring and Running water comprehends fpring and river water.— 
river wa- Spring water is the rain water, which, after difeharging it- 
ter • felf upon the earth, and being imbibed by it, again iffues 
out. As it runs below the furface through different fub¬ 
dances, it carries along with it fuch as it can diffolve, and 
is therefore not fo pure as rain water. It often contains 
falts, earths, or metals.—Rivers confid of a collodion of 
fprings, and generally partake of the foil through which 
they pafs. Rivers which run through great towns are load- 
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ed with animal and vegetable fubdances. But thofe which Water, 
run at a difiance from towns are purer than mod fprings ; 
becaufe, as they run with more rapidity, and to a greater 
didance, a great part of their impurities are thus volatili¬ 
zed. If the foil be foft through which a river runs, it 
will be full of earth ; but if hard and reeky, the water is ve¬ 
ry clear and pure. 

Water is called hard when it does not diffolve foap, or 
boil vegetables, or make an infufion of tea. It generally ter, 
contains fome acid combined with abforbent earth, for which 
it has lefs attraflion than for the alkali of the foap. When 
foap is put into fuch water, its alkali is immediately attradf- 
ed by the acid of the water, the foap is decompounded, and 
the oil of it fwims on the furface of the water. Water is 
not reckoned hard if it contains lefs than 10 grains of ex- 30 
traneous fubdances in the pound weight. How cor- 

If the acid with which the abforbent earth is united be redled. 
the carbonic, the water may be purified by boiling. But 
in order to make it agreeable to the palate after the calca¬ 
reous earth is depolited, it ought to be expofed in the open 
air in broad fhallow veffels. It will thus recover a portion 
of the air which was expelled by the boiling. But if the 
earth be fufpended by any other acid, the water can be cor- 
reffed by the addition of fome fixed alkali, which immedi¬ 
ately joins itfelf to the acid, while the earth is depofited. 

A folution of potafh, or of any other alkali, may be poured 
into the water till it ceafe to produce any turbid appear¬ 
ance, or till no more is precipitated. The water mud 
then be decanted from the fediment, or filtered if necef- SI 
fary. Twomc- 

Having now mentioned the different kinds of waters, itthodsof 
will be next proper to deferibe the mod accurate methods analyzing 
of analyzing them. Thefe are two, by precipitation and 
evaporation. Precipitants are fubdances which, being thrown 1 a 
into any impure water, feparate the impurities, and throw 
them to the bottom of the veffel. Precipitation is the¬ 
med expeditious method of examining waters ; but it does 
not enable us to form fo accurate an edimate as is often ne- 
ceffary of the precife quantity of extraneous fubdances con¬ 
tained in them. 

The other method of analyzing water is by evaporation, And by en- 
which confifts in feparating the water from the impurities, vapomion, 
by converting the water into deam, and crydallizing the 
falts contained in it. Both thefe methods are often necef- 
fary to be employed, either of them ieparately being defec¬ 
tive. As the precipitants indicate the proper method of 
conducing the evaporation, it will be proper, before we de¬ 
feribe how to analyze water by evaporation, to deferibe 
particularly the effects produced on it by applying different 
precipitants. 

Method of analyzing Water ly Precipitation. 

The fubdances hitherto found in water are, common at- 
mofpherical air, acids, alkalis, earths, fulphurs, and metals. 

Acids, when difengaged, may be difeovered by turnfol 
or fyrup of violets ; and when combined with any bafe, they 
may be detefted by the nitrate of filver, muriate of barytes, 
and lime-water. Uncombined alkalis are afeertained by 
Brazil wood and turmeric ; in combination with acids, they 
may be detected by fpirt of wine. Earths are precipitated 
by the acid of fugar and the acetous acid. Sulphur is dif¬ 
eovered by the mineral acids; and metals are precipitated 
by lime water and tinflure of galls. 

Mod waters contain common atmofpherical air. Fixed 
air, now called carbonic acid, is alfo found in all waters in 
quantity from T-i T th part of the bulk of the water to a 
bulk equal to the water itfelf. That fome fpecies of air is 
contained in water, is evident from the fmall bubbles which 
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may be often feen to rife in it when poured into a glafs. 
Thele bubbles are dill more diilinguiihable in water placed 
under the exhauded receiver of an air-pump; for the weight 
of the atmofpheie being removed, the water expands ; and 
the air contained in its interftices is thus let loofe, and rifes 
to the fur face. The air may alio be feparated from water 
by boiling, and may be eafily colledted by a proper appara¬ 
tus. Experiments may then be made upon it to determine 
its fpecies and quantity. 

Carbonic acid is known to be contained in water by the 
difeovering following marks : The tade is fomewhat pungent, acefcent, 
cooling, and very agreeable. The fmell is fubtile and pene¬ 
trating. When agitated, it emits a number of air-bubbles, 
which give it the appearance of brifknefs. Thefe are the 
fenfible appearances which aerated water exhibits ; but 
there are tells which chemillry furnifhes much more deci- 
five. 

From a pigment called litmus is obtained a tindlure called 
the tinZlure of turnfol. The litmus is wrapped up in a clean 
linen cloth, and deeped in diddled water ; the water foon 
aflumes a blue or violet colour, and is then fit for ufe. 
The tindlure enables the chemilt to difeover the {mailed 
particle of difengaged acid ; for a few drops of it poured into 
water containing an acid immediately communicates a red 
colour to the whole fluid. 

There is a more convenient method of udng the turnfol : 
The faturated tindlure is boiled with a little darch, and then 
a piece of paper is dipped into it, fo as to tinge it com¬ 
pletely. Paper thus tinged, when dipped into water con¬ 
taining an acid, indantly receives a red colour. The tinc¬ 
ture i-, however, a more delicate and fenfible ted than the 
tinged paper ; for water faturated with aerial acid does not 
make any change in the colour of the paper ; yet one part 
of aerated water gives a didindl red to 50 parts of the tinc¬ 
ture. 

The method of collecting and afcertalning the eladic 
fluids contained in water was unknown till the prefent age. 
The eafied method is to fill a veflel terminating in a narrow 
neck with aerated water, then tie to the neck a bladder 
from which all the air has been carefully fqueezed. Let 
the aerated water be boiled j the eladic fluid is then ex¬ 
pelled, and afeends into the bladder, where it is colledled. 
The bladder may then be removed from the veflel, and its 
mouth tied up. 

There is another method, which is much more accurate, 
for determining the quantity contained in any quantity of 
water ; Fill a bottle or retort with aerated water, and let a 
dopper be put into its mouth, with a hole in it. Let one 
end of a crooked tube be inferted into the hole of the dop¬ 
per, fo clofely that no air may efcape at the joining ; and 
let the other end of the tube be bent upwards into an in¬ 
verted veflel full of mercury. Fire is then applied to the 
bottle or retort, and continued till the water boil. The 
heat carries off the air which is conveyed through the crook¬ 
ed tube into the inverted veflel of mercury. If the water 
be kept boiling for a fhort time, the whole or greater part 
of the eladic fluid will be expelled, and its bulk is edimated 
by the bulk of mercury which it has difplaced. But it mud 
be remembered, that the eladic fluid above the mercury is 
iu a date of greater dilation than the external air, for it is 
not prefled by the whole weight of the atmofphere ; but, as 
M. Sauffure obferves, it is only charged with that weight di- 
minifhed by the column of mercury. 

__ When the aerial fluid is thus colledled, if we w.ifh to fe- 

rate it from parate the carbonic acid from the common air, the procefs 
is eafy : Let the aerial fluid be feparated from the mercury, 
while the external air is carefully excluded ; and let the vef- 
fel containing it be inverted into another veflel containing 
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lime-water. The lime will immediately abforbthe carbo- Water- 1 
nic acid, and form calcareous earth, while the atmofpherical 
air is left behind. The calcareous earth may then be weigh¬ 
ed ; and the carbonic acid being afterwards expelled, the 
lofs of weight will give the quantity of carbonic acid. 39 

The only other acids hitherto found in water befides the ^over'n^ 
carbonic, are the fulphuric and muriatic acids. The prefence the^ulphu? 
of the fulphuric acid is mod accurately afeertained by the rie acid, 
muriate of barytes, which is a compound of the muriatic acid 
with barytes or ponderous earth. Barytes has fo drong an 
attradlion for the fulphuric acid, that itfeparates it from all 
other acids, and forms with it a compound called ponderous 
J"par , which is infoluble in water. As the carbonate of al¬ 
kali, or an aerated alkali, may produce a muddmefs and 
precipitation refemblifcg the effedls of the fulphuric acid, 
it is neceflary to add to it a few drops of the nitric acid, 
which will diflolve any portion of barytes precipitated by 
the aerated alkali. 4 ° . 

The muriatic acid may be eafily difeovered, by throwing at ; c a6id .‘" 
into the water impregnated with it a little nitrate of filver 
(a compound of the nitric acid with filver). If there be 
the fmalled portion of muriatic acid, it indantly feizes the 
filver, and is precipitated along with it in the appearance of 
a white mucilage. As the muriatic acid conftitutes about 
one fourth of the muriate of filver, we may eafily determine 
its quantity, by' fubtradling one-fourth from the weight of 
the precipitate. Along with the nitrate of filver a little ni¬ 
tric acid fliould be added, for the reafon mentioned in the 
lad experiment. 41 

Alkalis are known to exid in water by the lixivious orHowalka. 
faltifh tade which they communicate, by their effervefcence lisarc de * 
with acids, and by feveral precipitants. te&ed. 

There are three teds which may be employed for difeo¬ 
vering the prefence of alkalis. 1. Paper tinged blue by 
the tindlure of turnfol, and made red by diddled vinegar, 
recovers its blue colour when dipped into water containing 
an alkali, z. The watery tindlure of Brazil wood alfo 
ferves to difeover alkalis. It may either be ufed in the 
date of tindlure, or a piece of paper may be tinged with it 
after being boiled with a little darch. In both cafes it re¬ 
ceives a blue colour from the alkali. One grain of foda difi. 
folved in 4295 grains of water changes the colour of the 
tinged paper to a blue,, which, though delicate, may be ea¬ 
fily didinguilbed. 3. Watery tindlure of turmeric is chan¬ 
ged to a brown colour by alkalis. Paper tinged with this 
tindlure boiled with darch is alfo affedted in the fame way. 

A fingle grain of foda diflolved in 859 grains of diddled 
water will obfeure the yellow colour of the tinged paper, 
and turn it into a brownilh hue. 

The tindlure of Brazil wood is remarkable for its fenfibi- 
lity in difeovering the prefence of an alkali. The tindlure 
of turmeric is much flower in its decifion ; but this cireum- 
fiance enables us, with fome degree of accuracy, to eftimate 
the quantity of alkali contained. The turmeric, too, an- 
fwers bed when there is occadon to examine an alkaline wa¬ 
ter by candle light, as the change of colour which it produ¬ 
ces is eadly didingudhable.—Befides thefe teds now men¬ 
tioned, any of the infufions of vegetables which are mod ea¬ 
fily affedted by alkalis may be ufed with fuccefs, fuch as 
flowers of mallows and fyrup of violets ; but they are not on 
all occafions fo decifive. 4* 

After being allured of the prefence of an alkali, we mud 
next determine what alkali it is. The alkalis mod com- in 
monly found in water are the mineral and volatile, the vege- kafls from 
table feldom occurring. The mineral alkali is combined one ano- 
with the carbonic, fulphuric, or muriatic acid ; the volatile 
is probably communicated by putrid animal or -vegetable 
fubdances; and the vegetable is united with the fulphuric 
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or muriatic acid, but more frequently with the nitric acid. 
Bergman fays, that mercury, diffolved in the nitric acid 
without heat, enables us to diftinguifh thefe alkalis. When 
a little of this folution is thrown into water, if a yellowilh 
white fubftance is precipitated, we may conclude that a cau- 
llic vegetable alkali is prefent; if the precipitate be white, 
there is vegetable alkali faturated with the carbonic acid. 
If the precipitate be firft yellow, and afterwards become 
white, mineral alkali is prefent; and if it be of a greyifh 
black, we know that volatile alkali is prefent. 

The fpecies of alkali may be more eafily afcertained, by 
pouring into the water a little fulphuric acid, or, what Mor- 
veau recommends as anfwering the purpofe better, a little 
diddled vinegar, which with potalh forms a deliquelcent 
fait, and with foda a foliated cry flail i/able fait. 

The earths which are mofliy found in waters are lime 
and magnelia. If any other earth has been difcovered, it 
has been by fo few chemifls, and in fuch fmall portions, 
that it has been little attended to (c). Lime and magnefia 
are always united with the carbonic or fume of the foffil 
acids. The carbonic acid is eafily expelled by boiling the 
water, and the earth falls to the bottom, and may then 
be eafily examined by applying fulphuric acid. If the 
earth be calcareous, with fulphuric acid it forms gypfum ; 
if it be magnefia, Epfom fait is produced ; and if it be clay, 
the produdt is alum. 

Scarcely any water is entirely free from lime ; even the 
purefl water, after handing 24 hours, depoftts fome faccha- 
rated lime. The acid of fugar is one of the mofl fenfible 
tells for difcovei ng it. A fmall quantity of diflilled water, 
in which there is difiolved a Angle grain of pure lime, will 
become muddy if the fmallefl quantity of the acid of fugar 
be thrown in. The prefence of calcareous earth may alfo 
be difcovered by employing the acetite of lead. It preci¬ 
pitates the earth in the form of> a white powder. But as 
fulphuric acid alfo precipitates the acetite of lead, to make 
the experiment accurately, it is neceffary to add a little di¬ 
flilled vinegar to the precipitate, and if it conftfl of calca¬ 
reous earth, it will be immediately diffolved ; but if it be a 
fblphate of lime, the vinegar will have no effedt upon it.— 
When lime or magnefia is diffolved in any of the mineral 
acids, it may be detedled by adding a little carbonate of 
potaffi. The nature of the earth may be afterwards eafily 
determined. 

Of the inflammable bodies, perhaps none has been found 
diflolved in water except fulphur. Sulphur is combined ei¬ 
ther with an alkali or with hydrogene, forming a fulphuret 
of hydrogene. Sulphuric or hepatic waters are eafily 
known by the following marks: 1. A fetid fmell, which is 
felt in approaching the fpring.. 2. The tafle is flrong, 
fomewhat fweet, not unlike that of putrid eggs, but more 
difagreeable. 3. When a piece of filver is put into it, it be¬ 
comes tarnifhed. 4. But the nicefl tell is a mark made on 
paper with the tartarite of bil'muth or acetite of lead, which 
becomes black when expofed to the vapour of the hepatic 
water. 

When we wifh to difeover the quantity of fulphur which 
is diffolved in an alkali, it may be precipitated by the ful¬ 
phuric or muriatic acid, but much more plentifully by the 
nitric acid. To render the experiment fuccefsful, it is ne- 
ceffary that the mixture fhould be heated. When the nitric 
acid is dropped in, the fulphureous fmell is inflantly diffi- 
pated, the water grows turbid, and a white fubtile powder 
ilowly fubftdes. When dried, it is found to be genuine ful¬ 


phur. When the water contains a fixed alkali, the acid 
has no effedt in decompofing the fulphureous water till the 
alkali be faturated ; but after the alkali is faturated, tire he¬ 
patic air is then driven off by the acid, and the fulphur falls 
down. 

Sulphureous water may eafily be formed artificially : A 
quantity of hepar fulphutis, confiding of equal parts of ful¬ 
phur and potafh, is to be put into a veffel which communi¬ 
cates by a crooked tube with an inverted glafs filled with 
water. Sulphuric acid is then poured into the veil'd contain¬ 
ing hepar fulphuris, a few drops at a time. The veffel con¬ 
taining the acid mud communicate with the velfel contain¬ 
ing the hepar fulphmis by a tube, that while the acid may¬ 
be poured in at pleufure, the eladic gas which iffues from 
the adlion of the acid on the hepar fulphuris may not be 
dilfipated, but may pafs into the inverted glafs. This gas, 
if a candle be applied, will burn, and a refiduum of fulphur 
of a whitifh colour remains. The water in the inverted 
veffel mud be frequently agitated, that the gas may be ab- 
forbed. 

The metals hitherto found diffolved in waters are two, iron 
and copper. The former occurs often, the latter rarely. Iron 
is united with the carbonic or fulphuric acid, and may ge¬ 
nerally be detedled by a greenifh or yellowilh colour, by its 
inky tade, by an ochre which it depofits, by tindlure of 
galls, ar.d by the Pruflian alkali. Only the two lad of thefe 
methods require any defeription. Spirit of wine faturated 
with powdered galls precipitates iron Ilowly ; the precipitate 
is purple when the quantity of iron is fmall; but when the 
quantity is large, it is black. In fome cafes indeed iron may¬ 
be prefent in water without giving a dark colour to the 
galls. This is owing to a fuperfluity of acid. But if a 
fufficient quantity of alkali be added to faturate the acid, 
the black colour will then appear.—The Pruffian alkali is 
prepared from four parts of Prudian blue, boiled with one 
part of alkali in a fufficient quantity of water. The clear 
liquor mud then be faturated with an acid, and filtered, that 
it may -be freed from the fmall portion of Pruffian blue 
which is feparated. A fingle drop of this alkali dropped 
into water containing the fulpbate of iron immediately 
forms a Pruffian blue. In making experiments with this 
alkali, it is proper to add a little muriatic acid. 

The quantity of iron contained in water may be afcer¬ 
tained with confiderable accuracy, by the colour communi¬ 
cated by the tindlure of galls: for if the tindlure be pour¬ 
ed into diddled water, then fmall pieces of iron may he add¬ 
ed, till the liquor has acquired the colour of the chalybeate 
water; and then we may conclude, that the quantity of iron 
contained in the chalybeate water is equal to the artificial 
mixture, if the colour be the fame. There is alfo another 
way of edimating the quantity of iron. When precipita¬ 
ted, let the refiduum be wafhed in pure water, then dried 
and weighed. Pour upon it one of the mineral acids, and 
diged them together, and after pouring it off, wafli what 
remains undiffolved ; then dry and weigh it again, and from 
the diminution of weight colledl that of the iron. In this 
experiment the acid employed ought not to be very drong 
nor great in quantity, nor ought the digedion to be conti¬ 
nued long ; for if the refiduum fhould contain any felenite 
which is foluble by acids, the felenite might feize upon a 
confiderable portion of the acid, and confequently the expe¬ 
riment be inaccurate. 

Copper is fometimes united in water with the fulphuric 
acid, it is difcovered by the blue colour which it imparts 
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(c) A fmall quantity of filiceous earth was found by Bergman in an acidulous fpring, as alfo by Dr Black in the 
Gey zer fpring in Iceland. Clay may alfo be often found in waters j but it is probably only diffufed, not chemically diffolved. 
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Water, to the water, by an teruginous tafte, and by the ochre which 
it depolits. It may alio be dete£led by throwing into the 
water a piece of poliihed iron; the copper will be precipi¬ 
tated upon the iron. 

Method of analyzing Water by Evaporation , 

jo Having now defcrilied the methods of detecting the va- 
Generalcir- rious fubilances contained in water by precipitation, we 
cumftances come next to defcribe how they are difcovered by evapo¬ 
ration. 

The veflels employed in evaporating the water ought to 
be broad, for fluids evaporate more quickly in proportion to 
the extent of the furface. If earthen veflels can be found 
of fo clofe a texture as not to abforb any faline matter, they 
may be fafely employed. Iron and copper veflels are improper, 
becaufe they are liable to be corroded. The moll conveni¬ 
ent are thin glafs veflels, which may without danger be ex- 
pofed to a ftrong heat. The capacity of the veflels de¬ 
pends on the quantity of water which is neceflary for the 
feveral experiments. The quantity of water may be fmall 
if it contain a large proportion of extraneous matter. The 
evaporation fhould be flow and gentle. The veflel employ¬ 
ed ought to have a cover to keep out duft; but mud have a 
hole feveral inches in diameter, that the vapours may iffue 
out. The hole fhould not be opened till the vapour be fo 
much condenfed as to iffue with l'uch force as to keep the 
duft from falling in. 

Some fubftances require more water to diffolve them than 
others. As the quantity of water is diminilhed by evapora- 
■which fub- ti on> they appear therefore in an order correfponding to 
ftances ufu- t ] le j r diff ere nt degrees of folubility; thofe which are leaft 
whflewater foluble appearing firft. The following is the order in which 
is evaporat- they are difcovered; Firft carbonate of lime and carbonate of 
ing. iron, then gypfum, then the fulphate of potafh, then the ful- 

phate of iron, then the nitrate of potafh, and next in order 
the fulphate of copper; afterwards the muriate of potafh, 
then foda, then the muriate of foda, then the fulphate of 
magnefia, and laftly the deliquefcent falts. Aerated mag- 
nefia, or carbonate of magnefia, is not feparated all at once, 
but continues to fall during the whole procefs. This order 
is often altered by the fuperabundance of any particular fub- 
ftance. 

ja The different fubftances may be feparated as they fuccef- 
How the flvely appear ; but it is better to continue the evaporation to 
refiduum drynefs. The refiduum fhould be carefully collected and 
well dried. It is then put into a bottle, and alcohol poured 
on till it rife an inch above it. The bottle fhould then be 
clofed and {haken. After {landing for a few hours, the li¬ 
quor may be filtered. What paffes through the filter is 
preferved for a future analyfis, and what remains behind has 
eight times its weight of cold diftilled water poured upon 
it; the mixture is then (haken, allowed to Hand for fome 
time, and again filtered. What was diffolved by the wa¬ 
ter is preferved for future examination, and the refiduum 
is then boiled for a quarter of an hour in fomewhat more 
than four or five hundred times its weight of diftilled water, 
and afterwards filtered. 

Being now purified by alcohol, cold water and hot wa¬ 
ter, the refiduum is no longer foluble in alcohol or water, 
brown co- If it fhow a brown colour, this is a mark that iron is con- 
lour, fkould tained in it. To afcertain this point, it may be expofed for 

be expofed 

to the air. 


fhould be 
treated. 


J 3 

"When it 
fhows a 


fome weeks in an open veflel to the rays of the fun, care be- Water, 
ing taken to moiften it from time to time. By the eipi- w ~ v '' w 
fure to the air, the iron will imbibe oxygene, and is then 
no longer foluble in vinegar. The refiduum may then Thc 5 ^ ct 
be weighed ; a quantity of acetous acid or diftilled vinegar 0U s acid i» 
is then to be poured on it, and the mixture to be digefted. then to he 
By the digeftion the acid will diffolve the carbonate of lime poured up- 
and magnefia, if there be any in the refiduum. What the oa > 
acid has not difl’olved may be walhed, dried, and weighed, 
and by its lofs of weight it may eafily be determined what 
the acid has taken up. 

The matter difl’olved by the acetous acid is then to be Then to j, e 
evaporated to drynefs. It may be determined whether it evaporated 
contains calcareous earth or magnefia by this circumftance ; to dryneft 
if it confift of calcareous earth, it continues dry in a rnoift and txami- 
air; but if it contain magnefia, it is deliquefcent. The fame ne<3 ‘ 
point may alfo be afcertained by the fulphuric acid; This 
acid added to calcareous earth, forms gypl'um, or the ful¬ 
phate of lime ; but when added to magnefia, it diffolves it, 
forming the fulphate of magnefia or Epfom fait; or if the 
refiduum contain both lime and magnefia, there will be pro¬ 
duced both fulphate of lime and fulphate of magnefia. The 
precife quantity cf the Ample fubfiances contained in each 
may be known by weighing the compound, and remember¬ 
ing that 100 parts of the fulphate of lime contain about 32 
of pure lime, 46 of fulphuric acid, and 22 of water (d); 
and too parts of the fulphate of magnefia contain 19 of 
pure magnefia, 33 of fulphuric acid, and 48 of water (e). 

That matter which was not diffolved by the acetous acid 
is either iron or filex. The iron is foluble by muriatic acid 
or by an alkali. The portion which refills the adlion of the 
muriatic acid is filiceous earth, which may be farther exa¬ 
mined by the blow-pipe ; for filiceous earth, when added to 
foda in a date of fulion, combines with it with a violent ef- 
fervelcence, and is thus changed into glafs. 

Having now ftiown how to examine the refidue which 
was infoluble in alcohol and water, it will next be proper to 
defcribe how to analyze the foliuions obtained by.alcohol, 
cold water, and hot water. \ 

1. The folution obtained by alcohol contains lime and j6 
magnefia, combined with the muriatic acid or with the How to 
nitric acid. To enable us to difcover the nature and 
quantity of the ingredients, we evaporate them to drynefs, t aiLd by 
and then pour fulphuric acid on the refidue; the ful-alcohol, 
phuric immediately difplaces the other acids, and unites 

with the bafe. If the bafe be lime, it forms a fulphate of 
lime ; if it be magnefia, it produces the fulphate of mag¬ 
nefia. " 

2. The folution obtained by cold water mu ft be examined 

by evaporation. The evaporation ought to be gentle, that Andthefo- 
the cryftals may affume regular forms. The cryftals, as lution ob- 
they fucceflively appear, are then to be placed on bibulous tained 
paper and dried; but not fo much as to expel any of the cold wat ‘ r ' 
water of cryftallization. The fpecies of the fait thus form¬ 
ed may be diftinguifhed by the tafte and ftiape of the cry¬ 
ftals. But that they may be diftinguifhed with accuracy, 
we (hall mention other methods : The folution obtained by 
cold water may contain alkalis, neutral falts, falts united 
with earths, falts united with metals, and neutral falts com¬ 
bined with earths or metals. 

The alkalis can eafily be difcovered by the methods 

men- 


(d) The proportions given above are Bergman’s; but Dr Kirwan eftimates them differently. According to him 100 
parts of the fulphate of lime contain 32 of earth, 29,44 ° f add, and 38,56 of water. When well dried, it lofes about 
24 of water, and therefore contains 42 of earth, 39 of acid., and 19 of water. 

(e) According to Dr Kirwan, 100 grains of the fulphate of magnefia perfetfly dry contain 45,67 of fulphuric acid 
36,54 of pure earth, and 17,83 of water. In cryftals they contain 23,75 of acid, 19 of earth, and 57,25 of water. ’ 
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mentioned above, but the neutral or compound falts will 
occafion more difficulty. We mud firft determine what 
the acid is, and with what bafe it is united. Thefulphuric 
acid is detedled by the muriate of barytes, as deferibed 
above. The nitrous acid, when prefent, is expelled by 
the fulphuric acid, and may be ealily diftinguilhed by its 
fmell and red fumes. It will be made dill more evident 
by expoling its fumes to a paper moidened with ammonia 
or volatile alkali. The muriatic acid is eafily detected by 
expofing the fumes of it to a paper moidened with water. 
This acid may alfo bh difeovered by the nitrate of filver. 

It is more difficult to difeover the bafes of the neutral 
falts which are always alkalis. We formerly deferibed the 
method of dete&ing them in water when difengaged, but 
we have now to feparate them from an acid. Potalh may 
befeparated by barytes, foda is expelled by potalh, and am¬ 
monia is expelled either by potalh or foda. 

We have mentioned already the method of difeovering 
and didinguifhing the earths and metals diffolved in water ; 
but there is one compound which is extremely difficult to 
feparate, viz. foda from common fait. The bed method 
for effecting this is the procefs of M. Giaonetti: “ It confifts 
(fays M. Fourcroy,) in waffling the mixed fait with diddled 
vinegar. The acid diffolves the mild foda ) the mixture is 
dried, and walhed afrefh with fpirit of wine, which is char¬ 
ged with the terra foliata mineralis, without touching the 
marine fait; the fpirituous folution is evaporated to dry- 
nefs, and the refiduum calcined ; the vinegar is decompofed 
and burned ; we have then nothing but the mineral alkali, 
whofequantity is exadly found.” 

3. The folution obtained by boiling water contains only 
felenite or gypfuni. This may be feparated in chrydals by 
' evaporation to drynefs, or it may be decompofed by an al¬ 
kali. 

We have now faid every thing that is neceffary refpedt- 
ing the two modes of analyzing water by precipitation and 
evaporation ; but as a difficulty may occur to the unexperi. 
enced chemift; refpedting the order in which he ought to pro¬ 
ceed in making his experiments, we fhall lay before our 
readers the method recommended by M. Fourcroy. 

He firft examines the fenfible properties of the water, 
the tafte, colour, weight, &c. and then pours upon four 
pounds of water the fame weight of lime-water. If no pre¬ 
cipitate falls in 24 hours, he concludes that the water con¬ 
tains no difengaged carbonic acid, nor mild fixed alkali, nor 
earthy falts with bafe of aluminous earth or magnelia, nor 
metallic falts. If a precipitate be inftantly formed, he pro¬ 
ceeds to filter the liquid, and to examine the chemical qua¬ 
lities of the precipitate. If it has no tafte, if it is infoluble 
in water, if it effervefees with acids, and if it forms with 
fulphuric acid an infipid fait almoft: infoluble in water, he 
concludes that it is chalk, and that the lime-water attracted 
only the aerial acid diftolved in the water. On the contra¬ 
ry, if the precipitate be not copious, if it colledts {lowly, if 
it excites no effervefcence,if, with the fulphuric acid it forms 
a bitter fait, it is magnefia ; but if with the fame acid it 
forms a fweetifh aftringent fait, it is aluminous earth or clay. 
Sometimes it may be a compound of both. 

Being now examined by lime-water, he pours upon it 
other four pounds of the fame water, agrosor two (f) of 
volatile cauftic alkali, or he paffes it through fome alkaline 
gas difengaged by means of heat. When the water is fatu- 
rated, he leaves it in a clofe veflel for 24 hours ; then 
if a precipitate be formed, as it mull contain falts, with 
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iron, magnefia, or aluminous earth for its bafe, he invefti- 
gates the nature of it. It mult be obferved, that the alka¬ 
line gas is not to be depended upon alone, but may be ufed 
as an auxiliary. 

M. Fourcroy next pours into a certain quantity of the 
water under examination a portion of cauftic mineral alkali 
dilfolved. He continues to pour it in till no farther mud- 
dinefs is produced, as it difeompofes the falts with a bafe of 
aluminous earth, or a bafe of lime. If the precipitate re- 
fembles in form, colour, and quantity, that which is yielded 
by lime-water, it may be prefumed that the water contains 
no calcareous earth ; but if it be more weighty, copious, 
and has formed more quickly than the precipitate formed by 
the lime-water, then it contains lime mixed with magnefia 
or aluminous earth. If the precipitate contain any iron, it 
is eafily detected by its colour and tafte. 

Thefe obfervations of M. Fourcroy will be of great ufe 
to the young chemift, in pointing out the order which he 
may follow with facility and advantage in the analyfis of 
waters ; and after Ite has formed his opinion concerning the 
ingredients contained in the water, he may examine the truth 
of it by applying the particular tefts which have already 
been deferibed. 

In the account which we have given of the method of 
analyzing waters, the chemical reader will obferve, that we 
have chiefly followed Bergman. We have done fo, becaufe 
we reckon him the beft writer on the fubjedt, and becaufe 
we have been more auxious to ftudy truth and utility than 
novelty. We ardently wifh that fome able chemift would 
exhibit an accurate and eafy mode of analyzing earths, 
which every farmer couid pradtife without a deep knowledge 
of chemiftry. Farmers would then be enabled to apply the 
manures proper to particular foils, in which they would be 
much affifted by Dr Kirwan’s valuable Treatife on Manures. 

Under the title of Mineral Waters, we have given an 
analyfis of the moft remarkable waters in Europe. {See alfo 
Spa, Seltzer, Pvrmont, and the names of other cele¬ 
brated waters). Thole who wifh for more information con¬ 
cerning the mode of analyzing water, may confult Berg¬ 
man’s Chemical Effays, Fourcroy’s Lectures on Chemiftry, 
and the different books referred to by thefe authors. 

Holy Water, which is made ufe of in the Church of 
Rome, as alfo by the Greeks, and by the other Chriftians 
of the Eaft of all denominations, is water with a mixture 
of fait, bleffed by a prieft according to a fet form of bene- 
didlion. It is ufed in the bleffing of perfons, things, and 
places; and is likewife confidered as a ceremony to excite 
pious thoughts in the minds of the faithful. 

The prieft, in bleffing it, firft, in the name of God, com¬ 
mands the devils not to hurt the perfons who fhall be fprink- 
led with it, nor to abufe the things, nor difquiet the places, 
which {hall likewife be fo fprinkled. He then prays that 
health, fafety, and the favour of heaven may be enjoyed 
by fuch perfons, and by thofe who {hall ufe fuch things, 
or dwell in fuch places. Veftments, veffels, and other fuch 
things that are fet apart for divine fervice, are fprinkled 
with it. It is fometimes fprinkled on cattle, with an in¬ 
tention to free or preferve them from diabolical enchant¬ 
ment* ; and in fome ritual books there are prayers to be faid 
on fuch occafions, by which the fafety of fuch animals, as 
being a temporal bleffing to the poffeffors, is begged of 
God, whofe providential care is exended to all his crea¬ 
tures. The hope which Catholics entertain of obtaining 
fuch good effedts from the devout ufe of holy water, is 

grounded 


(e) A grosis equal to 59,0703 of Englilh Troy grains. 
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v.tt. giourukd cn the promife made to believers by Chrift (St 
Mark xvi, 17.), and on the general efficacy of the pray¬ 
ers of the church, the petition of which prayers God is 
often pica fed to grant ; though fometimes in his provi¬ 
dence, he tees it not expedient to do fo. That fuch effects 
have been produced by holy water in a remarkable manner, 
has been afferted by many authors of no fmall weight; as, 
namely, by St Epiphaniu?, Haer. 30th ; St Hierom, in 
the Life of St. Hilarion ; Theodoret Hiji. Eccl. lib. v. cap. 

, 21; Fa'ladius, Hijl. Lauf ; Bede, lib. v. cap. 4. 

As a ceremony (fays the Catholic), water brings to our 
remembrance our baptifm; in which by water we were 
cleanfed fiom original fin. It all'o puts us in mind of that 
purity of conlcience which we ought to endeavour always 
to have, but efpecially when we are going to worfhip our 
God. The fait which is put into the water to preferve it 
from corrupting, is alfo a figure of divine grace, which 
preferves our fouls from the corruption of fin; and is like- 
vvife an emblem of that wifdom and diferetion which ought 
to feafon every aftion that a Chriftian does, and every word 
that he fays. It is wont to be bleffed and fprinkled in 
churches on Sundays, in the beginning of the folemn office. 
It is kept in velfels at the doors of the fame churches, that 
it may be taken by the faithful as they enter in. It is alfo 
often kept in private houfes and chambers (a). 

Putrid Water, is that which has acquired an offenfive 
fmell and talle by the putrefcence of animal or vegetable 
fubftances contained in it. It is in the higheft degree per¬ 
nicious to the human frame, and capable of bringing on 
mortal difeafes even by its fmell. It is not always from the 
apparent muddinefs of waters that we can judge of their 
dii'pofition to putrify ; fome which are feemingly very pure 
being more apt to become putrid than others which appear 
much more mixed with heterogeneous matters. Under the 
article Animalcule, n° 33, is mentioned a fpecies of in¬ 
fers which have the property of making water ftink to an in¬ 
credible degree, though their bulk in proportion to the fluid 
which furrounds them is lefs than that of one to a million. 
Other fubftances no doubt there are, which have the fame 
property : and hence almoftall water which is confined from 
the air is apt to become offenfive, even though kept in glafs 
or ftone-ware veffels. Indeed it is a common obfervation, that 
water keeps much longer fweet in glafs-veffels, or in thofe of 
earthen or ftone-ware, than in thole of wood, where it is ex¬ 
ceedingly apt to putrify. Hence, as fhips can only be fupplied 
with water kept in wooden calks, failors are extremely lia¬ 
ble to thofe difeafes which arife from putrid water; and the 
dilcovery of a method by which water could eafily be pre¬ 
vented from becoming putrid at fea would be exceedingly 
.Valuable. This may indeed be done by quicklime ; for when 
"Water is impregnated with it, all putrefeent matters are 
either totally deltroyed, or altered in fuch a manner as never 
to be capable of undergoing the putrefactive fermentation 
again. But a continued ul'e of lime-water could not fail 
of being pernicious, and it is therefore neceffary to throw 
down the lime ; after which the water will have all the 
purity neceffary for preferving it free from putrefaction. 
This can only be done by means of fixed air; and mere 
expofure in broad {hallow veffels to the atmofphere would 
do it without any thing elfe, only taking care to break the 
cruft which formed upon it. Two methods, however, have 
been thought of for doing this with more expedition. The 
©ne, invented by Dr Alfton, is, by throwing into the wa- 
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ter impregnated with lime a quantity of magnefia. Tire Water, 
lime attracts fixed air more powerfully than magnefia ; in 
confequencc of which the latter parts with it to the lime s 
and thus becoming infoluble, falls along with the cauftic 
magnefia to the bottom, and thus leaves the water perfectly 
pure. Another method is that of Mr Henry, who propof- 
es to throw down the lime by means of an effervefeing 
mixture of oil of vitriol or chalk put down to the bottom 
of the water-cafk. His apparatus for this purpofe is as 
fimple as it can well be made, though it is hardly probable 
that failors will give themfelves the trouble of ufing it; and 
Dr Alfton’s fcheme would feem better calculated for them, 
were it not for the expence of the magnefia ; which indeed 
is the only objection made to it by Mr Henry. Putrid wa¬ 
ter may be reitored and made potable by a procefs of the 
fame kind. 

Of late it has been difeovered that charcoal poffeffes 
many unexpected properties, and among others, that of 
preferving water from corruption, and of purifying it after 
it has been corrupted. Mr Eowitz,whofe experimentson char¬ 
coal have been publiftied in Crell’s Chemical Journal, has 
turned his attention to this fubjeifl in a memoir read to the 
Economical Society of Peterfburg. He found that the 
effeCt of charcoal was rendered much more fpeedy by ufing 
along with it fome fulphuric acid. One ounce and a half 
of charcoal in powder, and 24 drops of concentrated ful¬ 
phuric acid (oil of vitriol), are fufficient to purify three 
pints and a half of corrupted water, and do not communi¬ 
cate to it any fenfible acidity. This fmall quantity of acid 
renders it unneceffary to ufe more than a third part of the 
charcoal powder which would otherwife be wanted : and 
the lefs of that powder is employed, the lefs is the quantity 
of water loft by the operation, which, in fea-voyages, is an 
objedl worthy of confideration. In proportion to the quan¬ 
tity of acid made ufe of, the quantity of charcoal may be 
diminilhed or augmented. All acids produce nearly the fame 
effedts: neutral falts alfo, particularly nitre and fea-falt, may 
be ufed, but fulphuric acid is preferable to any of thefe; 
water which is purified by means of this acid and charcoal 
will keep a longer time than that which is purified by char¬ 
coal alone. When we mean to purify any given quantity 
of corrupted water, we fhould begin by adding to it as 
much powder of charcoal as is neceffary to deprive it en¬ 
tirely of its bad fmell. To afeertain whether that quantity 
of powdered charcoal was fufficient to effed the clarifica¬ 
tion of the faid water, a fmall quantity of it may be paffed 
through a linen bag, two or three inches long; if the wa¬ 
ter, thus filtrated, ftill has a turbid appearance, a frefh quan¬ 
tity of powdered charcoal mull be added, till it is become 
perfectly clear ; the whole of the water may then be paffed 
through a filtering bag, the fize of which ihould be propor¬ 
tioned to the quantity of water. If fulphuric acid, or any 
other, can be procured, a fmall quantity of it Ihould be ad¬ 
ded to the water, before the charcoal powder. 

The cleaning of the calks in which water is to be kept 
in fea-voyages Ihould never be neglefted ; they Ihould be 
well waihed with hot water and land, or with any other 
fubftance capable of removing the mucilaginous particles, 
and afterwards a quantity of charcoal-dull Ihould be em¬ 
ployed, which will entirely deprive them of the mufty or 
putrid fmell they may have contracted—The charcoal ufed 
for purifying water Ihould be well burnt, and afterwards 
beat into a fine powder. 

Sea- 


(a) This article was furnilhed by an eminent divine of the church of Rome, to whom we are indebted for greater fa¬ 
vours. 
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Water. Sea- Water. See SsA-Water. 

Water Carts, carnages condrutfed for the purpofe of 
watering the ro.uis for feveral miles round London ; a pre¬ 
caution abfolutely neceflary near the metropolis, where, 
from fuch a va:l daily influx of carriages and horfes, the 
dull would otherwife become quite infufferable in hot dry 
weather. Pumps are placed at proper diflances to fupply 
thefe carts. 

WATf.R-Orrleal. See Osnt al. 

Water, among jewellers, is properly the colour or luftre 
of diamonds and pearls. The term, though lefs properly, 
ssfometimes ufed for the hue or colour of other ftones. 

Water-B ellows. See Machines for blowing jlir into Fur¬ 
naces. 

Water-CoIouts, in painting, are fuch colours as are only 
diluted and mixed up with gum-water, in contradiftin&ion 
to oil colours. See CozouR-Maiing. 

WATER-Gang, a channel cut to drain a place by carrying 
off a flream of water. 

WATER-Hen. See Parra. 

Water Line of a Ship, certain horizontal lines fuppofed 
to be drawn about the outfide of a (hip’s bottom, clofe 
to the furface of the water in which (he floats. They are 
accordingly higher or lower upon the bottom, in pro¬ 
portion to the depth of the column of water required to 
float her. 

WATER-Lodgef the (late of a fhip when, by receiving a 
great quantity of water into the hold, by leaking, &c. lbe 
has become heavy and inactive upon the fea, fo as to yield 
without reflftance to the efforts of every wave ruffling over 
her decks. As, in this dangerous iituation, the centre of 
gravity is no longer fixed, but fluftuating from place to 
place, the (lability of the (hip is utterly loll: (he is there¬ 
fore almoft totally deprived of the ufe of her fails, which 
would operate to overfet her, or prefs the head under water. 
Hence there is no refource for the crew, except to free 
her by the pumps, or to abandon her by the boats as foon 
as poffible. 

Water-S ail, a fmall fail fpread occafionally under the 
lower (ludding-fail, or driver-boom, in a fair wind and 
fmooth fea. 

Watf.r-OuzcI. See Turdus. 

WATER-Spout, an extraordinary meteor confiding of a 
large mafs of water colledled into a fort of column, and 
moved with rapidity along the furface of the fea. 

The bed account of the water-fpout which we have met 
w ith is in the Phil. Tranf. Abridged, vol. viii. as obferved 
by Mr Jofeph Harris, May 21. 1732, about funfet, lat. 
32 0 30' N. long. 9 0 E. from Cape Florida. 

“ When firii we faw the fpout (fays he), it was whole 
and entire, and much of the fliape and proportion of a 
fpeaking trumpet; the fmall end being downwards, and 
reaching to the fea, and the big end terminated in a black 
thick cloud. The fpout itfelf was very black, and the more 
fo the higher up. It feemed to be exaftly perpendicular 
to the horizon, and its fides perfe&ly fmooth, without the 
lead ruggednefs. Where it fell the fpray of the fea rofe 
to a confiderable height, which made fomewhat the ap¬ 
pearance of a great fmoke. From the fird time we faw it 
it continued whole about a minute, and till it was quite 
diffipated about three minutes. It begau to wade from be¬ 
low, and fo gradually up, while the upper part remained 
entire, without any vifible alteration, till at lad it ended 
in the black cloud above s upon which there feemed to fall 
a very heavy rain in that neighbourhood.—There was but 
little wind, and the Iky elfewhere was pretty ferene.” 

Water-fpouts have by feme been fuppofed to be merely 
eleftrical in tbeir origin ; particularly by Signior Beccaria, 
Vol. XVIII. Part IL 


who fupported his opinion by fome experiments. But if Wat 
we attend to the fucctflive phenomena neceflary to confli- “' r ~ v ' 
tute a complete water-fpout through their various flages, 
we (hall be convinced, that recourfe mud be had to fome 
other principle in order to obtain a complete dilution. 

Dr Franklin, in his Pbyfical and Meteorological Obferva- 
tions, fuppofes a water-fpout and a whirlwind to proceed 
from the fame caufe ; their only difference being, that the 
latter paffes over the land, and the former over the water. 

This opinion is corroborated by M. de la Pryme, in the 
Philofophical Tranfadlions, where he deferibes two fpouts 
obferved at different times in Yorkfhire, whofe appearances 
in the air were exaftly like thofe of the fpouts at fea, and 
their effefls the fame as thofe of real whirlwinds. 

A fluid moving from all points horizontally towards si 
centre, mud at that centre either mount or defeend. If a 
hole be opened in the middle of the bottom of a tub filled 
with water, the water will flow from all fides to the centre, 
and there defeend in a whirl: but air flowing on or near the 
furface of land or water, from all fides towards a centre, 
mud at that centre afeend; becaufe the land or water will 
hinder its defeent. 

The Dodlor, in proceeding to explain his conceptions,, 
begs to be allowed two or three pofilions, as a foundation 
for his bypothefis. 1. That the lower region of air is often 
more heated, and fo more rarefied, than the upper, and by 
confequence fpecifically lighter. The coldnefs of the up¬ 
per region is manifeded by the bail, which fometimes falls 
from it in warm weather. 2. That heated air may be very 
moid, and yet the moidure fo equally diffufed and rarefied 
as not to be vifible till colder air mixes with it; at which 
time it condenfes and becomes vifible. Thus our breath, 
although invifible in fummer, becomes vifible in winter. 

Thefe circumdances being granted, he prefuppofes a tra<5l 
of land or fea, of about 60 miles in extent, unlheltered by 
clouds and unrefrelhed by the wind, during a fummer’s 
day, or perhaps for feveral days without intermifllon, till it 
becomes violently heated, together with the lower region 
of the air in contafl with it* fo that the latter becomes 
fpecifically lighter than the fuperincumbent higher region of 
the atmolphere, wherein the clouds are ufually floated ; he 
fuppofes alfo that the air furrounding this tracl has not been 
fo much heated during thofe days, and therefore remains 
heavier. The confequence of this, he conceives, fhould be, 
that the heated lighter air lhould afeend, and the heavier 
defeend ; and as this rifing cannot operate throughout the 
whole traft at once, becaule that would leave too extenfive 
a vacuum, the rifing will begin precifely in that column 
which happens to be lighted or mod rarefied ; and the warm 
air will flow horizontally from all parts of this column, 
where the feveral currents meeting, and joining to rife, 
a whirl is naturally formed, in the fame manner as a whirl 
is formed in a tub of water, by the defeending fluid re¬ 
ceding from all fides of the tub towards the hole in the 
centre. 

And as the feveral currents arrive at this central rifing 
column, with a confiderable degree of horizontal motion, 
they cannot fuddenly change it to a vertical motion ; there¬ 
fore as they gradually, in approaching the whirl, decline 
from right to curve or circular lines, fo, having joined the 
whirl, they afeend by a fpiral motion : in the fame manner 
as the water defeends fpirally through the hole in the tub 
before-mentioned. 

Laftly, as the lower air neared the furface is more rare¬ 
fied by the heat of the fun, it is more imprefled by the 
current of the furrounding cold and heavy air which is to 
alfiime its place, and confequently its motion towards the 
whirl is fwifted, and fo the force of the lower part of the 

5 L whirl 
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whiil llrcngeft, and the centrifugal force of its particles do defcend; which Dr Franklin hardly ever ventured to deny. Water 

’ greateft. Hence the vacuum which inclofeS the axis of the There are feme very valuable diiTertations on this fubjedt 0 

whirl fhould be greateft near the earth or fea, and diminilh -by profeffor Wilcke of Upfal. Watfon. 

gradually as it approaches the region of the clouds, till it WATER-Works. See IP ater. Works (a). "* v ‘’ 

ends in a point. Water- Works for entertainment. See Hydrostatics, 

This circle is of various diameters, fometirues very large, fed!. 6. 

If the vacuum pafies over water, the water may rife in WATERFORD, a city and fea-port of Ireland, in a 
a body or column therein to the height of about 32 feet, county of the fame name, with a bilhop’s fee. It is the fecond 

This whirl of air may be as invifible as the air itfelf, though place in the kingdom, and is a wealthy populous city, en- 

reacliing in reality from the water to the region of cool air, joying many ample privileges. The ftreets are narrow, and 

in which our low fummer thunder-clouds commonly float; the air is not very healthy; but it has an excellent harbour, 

but it will foon become vifible at its extremities. The agi- feated as well for trade as any in the world, and fhips of 
tation of the water under die whirling of the circle, and the greateft burden may ride at the quay. It ftands on the 
the fwelling and rifing of the water in the commencement river Sure, 8 miles north of St George’s Channel, 26 fouth 
of the vacuum, renders it vifible below. It is perceived of Kilkenny, and 75 fouth by weft of Dublin. W. Long, 
above by the warm air being brought up to the cooler re- 6. 54. N. Lat. 52. 18. 0 

gion, where its moifture begins to be condenfed by the cold Waterford, a county of Ireland, 4'6 miles in length, 
into thick vapour, and is then firft difeovered at the higheft and 25 in breadth; bounded on the fouth by St George’s 
part, which being now cooled condenfes what rifes behind Channel; on the weft by Cork; on the north by the river 
it, and this latter adts in the fame manner on the fucceeding Sure, which feparates it from Tipperary and Kilkenny ; 
body; where, by the contadt of the vapours, the cold ope- and on the eaft by Waterford Haven, which parts it from 
rates fafter in a right line downwards, than the vapours Wexford. It contains 71 parilhes, and fends 10 members 
themfelves can climb in a fpiral line upwards : they climb to parliament. It is a fine country, very pleafant and rich, 
however ; and as by continual addition they grow denfer, and the principal place is of the fame name, 
and by cenfequence increafe their centrifugal force, and WATERING, in the manufactures, is to give a luftre 
being rifen above the concentrating currents that compofe to fluffs, &c. by wetting them lightly with gum-water, and 
the whirl, they fly off, and form a cloud. then puffing them through the prefs or calender whether 

It feems eafy to conceive, how, by this fucceffive con- hot or cold. The gum-water ought to be pure, thin, and 
denfation from above, the fpout appears to drop or defcend clear, otherwife the folds of the fluff will all flick together: 
from the cloud, although the materials of which it is com- the operation muft alfo be performed when the water is very 
pofed are all the while alcending. The condenfation of the hot, that it ma.» penetrate, 
moifture contained in fo great a quantity of warm air as may Watering Meadows. See Meadows. 

be fuppofed to rife in a ffiort time in this prodigioufly ra- WATERLAND (Dr Daniel) a learned Englifh di- 

pid whirl, is perhaps fufficient to form a great extent of vine who diftinguifhed himfelf greatly in theological con- 
cloud ; and the fridtion of the whirling air on the Tides of troverfles, was born in 1683 at Wafsly in Lincolnftiire, of 
the column may detach great quantities of its water, dif- which place his father was redtor. He had his academical 
perfe them into drops, and carry them up in the fpiral whirl learning at Magdalen college, Cambridge, where he drew 
mixed with the air. The heavier drops may indeed fly off, up a ufeful tradt, which went through feveral editions, in- 
and fall into a fhower about the fpout; but much of it will titled, Advice to a Young Student, with a Method of Study for 
be broken into vapour, and yet renhain vifible. the jirji four years. In 1713 he became mafter of the col- 

As the whirl weakens, the tube may apparently fepa- lege, was foon after appointed chaplain to Ge. ige I. and in 
-rate in the middle ; the column of water fubfiding, the fu- 1720 preached the firft courfe of lectures founded by lady 
perior condenfed part drawing up to the cloud. The tube Moyer in defence of our Lord’s divinity. lie went through 
or whirl of air may neverthelefs remain entire, the middle feveral promotions; and at the time of his death in 1740, 
only becoming invifible, as not containing any vifible matter, was canon of Windfor, archdeacon of Middlefex, and vicar 

Dr Lindfay, however, in feveral letters publilhed in the of Twickenham. Befides his controverfial writings, he 
Gentleman’s Magazine, lias controverted this theory of Dr publilhed two volumes of fermons. 

Franklin, and endeavoured to prove, that water-fpouts and WATLING-street, See Way. 
whirlwinds are diftindf phenomena ; and that the water WATSON (Dr Robert), an elegant hiftorian, was born 
which forms the water-fpout, does not afeend from the fea, at St Andrew’s, in Scotland, about the year 1730. He 
as Dr Franklin fuppofes, but defeends from the atmofphere, was the fon of an apothecary of that place, who was alfo 

Our limits do not permit us to infert his arguments here, a brewer. Having gene through the ufual courfe of lan- 
but they may be feen in the Gentleman’s Magazine, vo- guages and philolophy at the fchool and univerfity of his 
lume li. p. 559, 615; vol. liii. p. 1025; and vol. lv. p. native place, and alfo‘entered on the ftudy of divinity, a 
594. We cannot avoid obferving, however, that he treats defire of being acquainted with a larger circle of literati. 

Dr Franklin with a degree of afperity to which he is by no and of improving himfelf in every branch of knowledge, 
means intitled, and that his arguments, even if conclufive, carried him, firft to the univerfity of Glafgow, and after- 
prove nothing more than that feme water-fpouts certainly wards to that of Edinburgh. The period of theological 

ft udies 


{a) For referring this article from the word Water to the word Works, an apology is due to the Public ; and the 
-apology which we have to offer, we are perfuaded, will be fuftained. It is this: The gentleman who contributed the articles 
Resistance of Fluids and River, promifed to furnilh alfo the article Water Works ; but ficknefs has hitherto prevented 
him from fulfilling that promife. We truft, however, that before our preffes (hall reach to the word Works, he may 
be able to fill up the fketch which he has long ago drawn of this very important fubjedh And fuch of our readers as can 
eftimate the merit pf his two articles, which we have juft mentioned, will not blame the Editor for deviating a little from 
the alphabetical- order, to give him a chance of furnilbing 5 third article, to which thefe two are fo clofely related. 
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Taiftn. (Indies at the univerfities of Scotland is four years; but 
Watts, during that period, young men of ingenious minds find 

"" fufficient leifure to carry on and advance the purfuits of ge¬ 

neral knowledge. Mr Watfon purfued his Itudies with ar¬ 
dour. Few men ever ftudied more ccnftantly. It was a 
rule with him to ftudy eight hours every day ; and this law 
he obferved during the whole courfe of his life. An ac¬ 
quaintance with the polite writers of England, after the 
union of the two kingdoms, became general in Scotland ; 
and in Watfon’s younger years, an emulation began to pre¬ 
vail of writing pure and elegant Englifli. Mr Watfon ap¬ 
plied himfelf with great induftry to the principles of philo- 
fophical or universal grammar ; and by a combination of 
thefe, with the authority of the bell Englilh writers, formed 
a courfe of le&ures on (lyle or language. He proceeded 
to the ftudy of rhetoric or eloquence ; the principles of 
which he endeavoured to trace to the nature of the human 
mind. He delivered a courfe of le&ures in Edinburgh on 
thefe fubjedts ; and met with the countenance, approbation, 
and friendfhip of Lord Karnes, Mr Hume, with other men 
of genius and learning. 

At this time he had become a preacher : and a vacancy 
having happened in one of the churches of St A.ndrew’s, he 
offered himfelf a candidate for that living, but was difap- 
pointed. Mr Henry Rymer, who then taught logic in St 
Salvador’s College, was in a very infirm (late of health, and 
entertained thoughts of retiring from the cares and emolu¬ 
ments of his office, to live upon his fmall falary or ftipend. 
Mr Watfon underftanding this, purchafed, for not a great 
fum of money, what, in familiar phra r ology, may be called 
the good-will of Mr Ilymer’s place ; and, with the confent 
of the other mailers of St Salvador's, was appointed pro- 
feflor of logic. He obtained alfo a patent from the crown, 
conftituting him profeffor of rhetoric and belles lettres. The 
ftudy of logic, in St Andrew’s, as in mod other places, was 
at this time confined to fyllogifms, modes, and figures. Mr 
Watfon, whofc mind had been opened by converlation, and 
by reading the writings of the wits that had begun to flourifti 
in the Scotch capital, prepared and read to his ftudents a 
courfe of metaphyfics and logics on the mod enlightened 
plan ; in which he analyzed the powers of the mind, and 
entered deeply into the nature of the different fpecies of 
evidence of truth or knowledge. By his hiftory of Phi¬ 
lip II. Dr Watfon attained in his lifetime a confiderable 
degree of celebrity ; and his hiftory of Philip III. publilhed 
after his death, has added to his fame. Of this lad perform¬ 
ance, however, he has only completed the four firft books; 
the two laft were written by the editor of his manufeript, at 
tile defire of the guardians of his children. 

On the death of principal Tulideph, Dr Watfon, through 
the earl of Kinnoull, was appointed his fucceflor; in which 
ftation he lived only a few years. He married a lady of 
lingular beauty and virtue, daughter to Mr Shaw, profelfor 
of divinity in St Mary’s college, 'St Andrew’s. By this lady 
lie had five daughters, who furvived him. 

WATTS (Dr Ifaac), a learned and eminent diffenting 
minifter, was born at Southampton in 1674, °f parents emi¬ 
nent for piety, and confiderable fufferers for confcience-fake. 
In 1690 he was fent up to London for academical education 
tinder the tuition of the Rev. Mr Thomas Rowe ; and in 
1696 was himfelf engaged as tutor to the fon of Sir John 
Hartopp, bart. at Stoke Newington. He began to preach 
in 1698, and met with general acceptance; and after offi. 
ciating for three years as an affiftant to the Rev. Dr Ifaac 
Chauncy, he fucceeded in his palloral charge in 1702, and 
continued to prelide over that church as long as he lived. 
Though his whole income did not amount to an hundred a- 
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year, he allotted one third of it to the poor. He died in 
1748. His numerous works have rendered his name fa- N 
mous among people of every denomination, both in this 
and other countries, and they have been trunflated into a 
variety of languages. His Lyric Poems, his Pfalms and 
Hymns, and his divine Songs for Children, are a fufficient 
proof of his poetical talents, and have had an amazing num¬ 
ber of editions. His logic and philofophy have been much 
admired. He alfo wrote works upon a variety of other 
fubjedts, and printed feveral volumes of his fermons. He 
was admired for the mildnefs and benevolence of his dif- 
pofition and the fweetnefs of his manners. After his 
death, his works were collected, and publilhed in fix vo¬ 
lumes quarto. 

WAVE, in philofophy, a cavity in the furfaceof water, 
or other fluids, with an elevation afide thereof. 

The waves of the fea are of two kinds, natural and acci¬ 
dental. The natural waves are thofe which are exadtly pro¬ 
portioned in fize to the ftrength of the wind, whofe blow- 
ing gives origin to them. The accidental waves are thofe 
occafioned by the wind’s reading upon itfelf by repercuffion 
from hills and mountains, or high Ihores, and by the Wafbing 
of the waves themfelves ; otherwife of the natural kind, 
againft rocks and lhoals : all thefe cafes give the waves an 
elevation, which they can never have in their natural Hate. 

For the height of the waves, fee Sea. 

Stilling Wxrxs by weans of Oil. See Sea. 

WAVED, in heraldry, is faid of abordure, or any ordi¬ 
nary or charge, in a coat of arms, having its outlines inden¬ 
ted in manner of the rifing and falling of waves: it is ufed 
to denote, that the firft of the family in whofe arms it Hands, 
acquired its honours by fea-fervice. 

WAVING, in the fea-language, is the making figns to 
a veffel to come near or keep off. 

WAX, or Bees Wax, in natural hiftory, a firm and foil'd 
fubllance, moderately heavy, and of a fine yellow odour, 
formed by the bees from the pollen of flowers. See Api*. 

The bed fort is that of a lively yellow colour, and an 
agreeable fmell, fomewhat like that of honey: when new, 
it is toughilh, yet eafy to break ; but by age it becomes 
harder and more brittle, lofes its fine colour, and in a great 
meafure its fmell. ° 

It appears that wax and the pollen have for their bafis a 
fat oil, which paffes to the Hate of refin by its combination 
with oxygene. If the nitric or muriatic acid be digefted chaptal’, 
upon fixed oil for feveral months, it paffes to a Hate refem- Chemiftry, 
bling wax. Wax, by repeated diftillations, affords an oil vol, iii. 
which poffeffes all the properties of volatile oils. It is reduced 
into water and carbonic acid by combuftion. The colour¬ 
ing matter of wax is infoluble in water and in alcohol. 

Fixed alkalis diffolve wax, and render it foluble in water. 

It is this faponaceous folution which forms the punic wax. 

It may be ufed as the bafts of feveral colours; and may be 
made into an excellent pafte for walhing the hands. Am¬ 
moniac likewife diffolves it; and as this folvent is evapo- 
rable, it ought to be preferred when it is propofed to ufc 
the wax as a varnilh. 

From the common yellow wax, by bleaching, is formed 
white-wax, fometimes called, very improperly, virgin-wax. 

The greater the furface is in proportion to the quantity, 
the fooner and more perfectly this operation is performed. 

The ufual way is to melt the wax in hot water; when 
melted, they prefs it through a drainer of tolerable fine 
linen, and pour it into round and very (hallow moulds. 

When hardened by cooling, it is taken out and expofed to 
the fun and air, fprinkling it now and then with water, and 
often turning it: by this means it foon becomes white. 

5 ^ 2 The 
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The bed fort is of a clear and almoft tranfparent whitenefs, 
dry, hard, brittle, and of an agreeable l'rr.ell, like that of the 
yellow wax, fcut much weaker. 

The common yellow wax is of very great ufe both in 
medicine and in many of the arts and manufaftures. It has 
been fometimes given internally in dyfenteries and ero- 
fion.s of the inteflines •, but its great ufe is in the making 
ointments and plaflers, and the greater part of thofe of the 
{hops owe their confidence to it. The white wax is alfo 
an ingredient in fome of the cerates and ointments of the 
{hops; and is ufed in making candles, and in many of the 
nicer arts and manufaftures where wax is required. 

Sealing- Wax, or Spaniflo-W ax, is a compofition of gum lac, 
melted and prepared with refins, and coloured with fome 
fuitable pigment. 

There are two kinds of fealing-wax in ufe ; the one hard, 
intended for fealing letters, and other fuch purpofes ; the 
other foft, defigned for receiving the impreffions of feals of 
office to charters, patents, and fuch written indruments. 
The bed hard red fealing-wax is made by mixing two 
parts of {hell lac, well powdered, and refin and vermilion, 
powdered, of each one part, and melting this combined 
powder over a gentle fire ; and when the ingredients feem 
thoroughly incorporated, working the wax into dicks. 
Seed-lac may be fubdituted for the {hell-lac ; and indead 
of refin, boiled Venice turpentine may be ufed. A coarfer, 
hard, red fealing-wax, may be made, by mixing two parts 
of refin, and of (hell-lac, or vermilion and red-lead, mixed in 
the proportion of one part of the vermilion to two of the 
red-lead, of each one part; and proceeding as in the former 
preparation. For a cheaper kind, the vermilion may be 
omitted, and the {hell-lac alfo, for very coarfe ufes. Wax 
of other colours is made by fubdituting other colouring mat¬ 
ters for vermilion, as verditer for blue, ivory black for black 
wax. For uncoloured, foft fealing-wax, take of bees-wax, 
one pound ; of turpentine, three ounces ; and of olive-oil, 
one ounce; place them in a proper velfel over the fire, and 
let them boil for fome time; and the wax will be then fit 
to be formed into rolls or cakes for ufe. For red, black, 
green, blue, yellow, and purple foft fealing-wax, add to the 
preceding compofition an ounce or more of any ingredients 
directed above for colouring the hard fealing-wax, and dir 
the ntafs till the colouring ingredients be incorporated with 
the wax. 

W.ix-lVorh, the representation of the faces, &c. of per- 
fons living or dead ; made by applying plader of Paris in a 
kind of pade, and thus farming a mould containing the exaft 
reprefentation of the features. Into this mould melted wax 
is poured, and thus a kind of mafks are formed j which be¬ 
ing painted and fet with glafs eyes, and the figures dreffed 
in their proper habits, they bear fuch a refemblance that 
it is difficult to didinguifii between the copy and the origi¬ 
nal. 

WAY, a paflage or road. 

The Roman ways are divided into confular, praetorian, 
military, and public ; and of thefe we have four remarkable 
ones in England: the fird, Watling-dreet, or Watheling- 
dreet, leading from Dover to London, Dundable, Toucefler, 
Atterdon, and the Severn, extending as far as Anglefea in 
Wales. The fecond, called Hikenild or Ikenild-Jlreet, dretches 
from Southampton over the river Ids at Newbridge; thence 
by Camden and Litchfield ; then paffes the Derwent near 
Derby, and ends atTinmouth. The third, called Fojfe-way, 
becaufe in fome places it was never perfefted, but lies as a 
large ditch, leads from Cornwall through Devonffiire, by 
Tethbury, near Stow in the Wolds ; and befide Coventry 
»o Leiceder, Newark, and fo to Lincoln. The fourth. 


called Erming or Erminage-Jlreet extends from St David’s 
in Wales, to Southampton. 

Wat Covert, Gang, Hatch. See Covert Way, Caxa, &c. 

Wat of a Ship, is fometimes the fame as her rake, or run 
forward or backward : but this term is mod commonly un- 
derdood of her failing. 

WAr-Lcaves, in the coal bufinefs. See Coauery, n° 3. 

Right of Ways, in law. This may be grounded on a 
fpecial permiffion ; as when the owner of the land grants to 
another a liberty of paffing over his grounds, to go to 
church, to market, or the like: in which cafe the gift or 
grant is particular, and confined to the grantee alone; it 
dies with the perfon; and if the grantee leaves the country, 
he cannot affign over his right to any other ; nor can he 
judify taking another perfon in his company. A way may 
be alfo by prefcription j as if all the owners and occupiers 
of fuch a farm have immemorially ufed to crofs another’s 
ground ; for this immemorial ufage fuppofes an original 
grant, whereby a right of way thus appurtenant to land may 
clearly be created. A right of way may alfo arife by aft 
and operation of law ; for if a man grants me a piece of 
ground in the middle of his field, he at the fame time ta¬ 
citly and impliedly gives me a way to come at it; and I 
may crofs his land- for that purpofe without trelpafs. 
For when the law doth give any thing to one, it giveth 
impliedly whatfoever is neceffary for enjoying the lame. 
By the law of the twelve tables at Rome, where a man had 
the right of way over another’s land, and the road was out 
of repair, he who had the right of way might go over any 
part of the land he pleafed: which was the edabliffied rule 
in public as well as private ways. And the law of Eng¬ 
land, in both cafes, feems to correfpond with the Roman. 

WAYFARING Tree. See Viburnum, 

WAYWODE, is properly a title given to the governors of 
the chief places in the dominions of the czar of Mufcovy. 
The palatines, or governors of provinces in Poland, alfo bear 
the quality of nvaywodes, or 'waiwodes. The Poles liicewife call 
the princes of Wallachia and Moldavia waywodes ; as efteem- 
ing them no other than on the foot of governors ; pretend¬ 
ing that Wallachia and Moldavia are provinces of Poland. 
Everywhere elfe thefe are called hofpodars. Du Cange 
fays, that the name 'waytuode is ufed in Dalmatia, Croatia, 
and Hungary, for a general of an army : and Leunclavius, 
in his Pandefts of Turkey, tells us, it ufually fignifies cap¬ 
tain or commander. 

.WEANING, putting a child away from the bread, and 
bringing it to ufe common food. 

WEAR, or Weer, a great flank or dam in a river, fit¬ 
ted for the taking of fifh, or for conveying the ftream to a 
mill. New wears are not to be made, or others altered, to the 
nuifance of the public, under a certain penalty. See River. 

WEARING, or Veering, in feamanlhip. See Sea¬ 
manship, Vol. XVII. p. 219. 

WEASEL, in zoology. See Mustela. 

WEATHER denotes the date of the atmofphere with 
regard to heat and cold, wind, rain, and other meteors. 

The phenomena of the weather null have at all times at- 
trafted much of the attention of mankind, becaufe their fub- 
fiftence and their comfort in a great meafure depended 
upon them. It was not till the feventeenth century, how¬ 
ever, that any confiderable progrefs was made in inveftiga- 
ting the laws of meteorology. How defirous foever the 
ancients might have been to acquire an accurate knowledge 
of this fcience, their want of proper inftruments entirely pre¬ 
cluded them from cultivating it. By the difeovery of the 
barometer and thermometer in the laft century, and the in¬ 
vention of accurate eleftrometers and hygrometers in the 
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prefent, this defeft is now pretty well fupplied ; and philo- 
fophers are enabled to make meteorogical observations with 
cafe and accuracy. Accordingly a very great number of 
fuch obfervations have been collected, which have been ar¬ 
ranged and examined from time to time by ingenious men, 
and confequences deduced from them, on which feveral dif¬ 
ferent theories of the weather have been built. But meteo¬ 
rology is a fcience fo exceedingly difficult, that, notwith- 
ftanding the united exertions ot feme of the fir It philofo- 
phers of the age, the phenomena of the weather are Hill 
very far from being completely underdood; nor can we 
expedt to fee the veil removed, till accurate tables of obfer¬ 
vations have been obtained from every part of the world, till 
the atmofphere has been more completely analyied, and the 
chemical changes which take place in it afeertained. From 
the meteorological finds, however, which are already known, 
we fhall draw up the bed account of the weather we can. 
We fhall treat of the different phenomena in the following 
order—heat and cold, wind, rain, thunder, alterations in the 
gravity of fhe atmofphere. 

I. Though there is a confiderable difference in every part 
of the world between the temperature of the atmofphere in 
fummer and in winter; though in the fame feafon the tem¬ 
perature of almoft everyday, andeven every hour, differsfrom 
that which precedes and follows it; though the heat varies 
continually in the moft irregular and feemingly capricious 
manner—Hill there is a certain mean temperature inevery cli¬ 
mate, which the atmofphere has always a tendency to ob- 
ferve, and which it neither exceeds nor comes fhort of be- 
yond a certain number of degrees. What this temperature is, 
may be known by taking the mean of tables of obfervations 
kept for a number of years; and our knowledge of it mud be 
the more accurate the greater the number of obfervations is. 

The mean annual temperature is greateft at the equator 
(or at lead a degree or two on the north fide of it), and it 
diminilhes gradually towards the poles, where it is lead. 
This diminution takes place in arithmetical progredlon, or, 
to fpeak more properly, the annual temperature of all the 
latitudes are arithmetical means between the mean annual 
temperature of the equator and the pole. This was fird 
difeovered by Mr Mayer; and by means of an equation 
which he founded on it, but rendered confiderably plainer 
and fimpler, Mr Kirwan has calculated the mean annual 
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Tabu of the Mean Annual Temperature of the Standard Si- Weather. 
tuation, in every Latitude. 


Lat. 

T emper 

Lat. 

T emper 

Lat. 

Temper 

9° 

3 1 . 

61 

43.5 

32 

69,1 

89 

3L°4 

60 

44-3 

3 1 

69,9 

88 

3 1 . 10 

59 

45>°9 

3° 

70.7 

87 

3 I > I 4 

58 

45,8 

29 

71.5 

86 

3‘> 2 

57 

46>7 

28 

7 2 .3 

85 

3fi4 

56 

47.5 

27 

72,8 

84 

3 1 >5 

55 

48,4 

26 

73.8 

83 

3L7 

54 

49,2 

25 

74-5 

82 

3 2 > 

53 

50,2 

24 

75-4 

81 

32,2 

52 

5 1 * 1 

23 

75.9 

80 

32,6 

5 1 

52.4 

22 

76,5 

79 

3 2 >9 

50 

52,9 

21 

77.2 

78 

33-2 

49 

53.8 

20 

77.8 

77 

33>7 

48 

54.7 

19 

78,3 

76 

34.i 

47 

55.6 

18 

78,9 

75 

34>5 

46 

S 6 ’ 4 

i7 

79.4 

74 

35> 

45 

57.5 

16 

79.9 

73 

35>5 

44 

58,4 

r 5 

80,4 

7 Z 

36, 

43 

59.4 

14 

80,8 

7i 

36,6 

42 

60,3 


81,3 

70 

37.2 

4 1 

61,2 

12 

81,7 

69 

37>8 

40 

62, 

I I 

82, 

68 

38,4 

39 

63. 

10 

83,3 

67 

39.i 

3« 

63.9 

9 

82,7 

66 

39.7 

37 

64,8 

8 

82,9 

65 

40,4 

36 

65.7 

7 

83,2 

64 

41,2 

35 

66,6 

6 

83.4 

63 

4fi9 

34 

67,4 

5 

83,6 

62 

42.7 

33 

68,3 

O 

84, 


This table, however, only anfwers for the temperature of 
the atmofphere of the ocean. It wa6 calculated for that 
part of the Atlantic ocean which lies between the 8oth 
degree of northern and the 45th of fouthern latitude, and 
extends wedwards as far as the Gulf-ftream, and to within 
a few leagues of the coad of America; and for all that part 
of the Pacific ocean reaching from lat. 45 0 north to lat 4.0 0 

.1 r ...... t. _ _1. .1 .1 1 . . ■ 


In the Ibp--* 
dard ocean. 


temperature of every degree of latitude between the equator fouth, from the 20th to the 275th degree of longitude ead: 
and the pole. He proceeded on the following principle, of London. This part of the ocean Mr Kirwan calls the 
Let the mean annual heat at the equator be m and at the fandard; the red of the ocean is fubjeft to anomalies which 
p 0 j e m _ „ . put $ for any other latitude ; the mean annual will be afterwards mentioned. 


temperature of that latitude will be m — n X fin- If Mr Kirwan has alfo calculated the mean monthly tem- 
therefore the temperature of any two latitudes be known, 
the value of m and n may be found. Now the temperature 
of north lat. 40° has been found by the bed obfervations 


4 ° 

to be 62,1°, and that of lat. 50°, 52,9°. The fquare of 
the fine of 40 0 is nearly 0,419, and the fquare of the fine 
of 50° is nearly 0,586. Therefore, 

■m — 0,41 b=62,x and 
m — 0,58 «= 52,9 : therefore 
62,1 + 0,41 w—52,9 + 0,58 n, as each of 
them from the two frd equations, is equal to tn. From 
this lad equation the value of n is found to be 53 nearly ; 
and m is nearly equal to 84. The mean temperature of 
the equator therefore is 84°, and that of the pole 31°. To 
find the mean temperature for every other latitude, we have 
only to find 88 arithmetical means between 84 and 31. 
In this manner Mr Kirwan calculated the following table. 


4 

perature of the dandard ocean. The principles onVhich 
he went were thefe: The mean temperature of April feems monthly 0 
to approach very nearly to the mean annual temperature ; temperas 
and as far as heat depends on the adlion of the folar rays, turc - 
the mean heat of every month is as the mean altitude of the 
fun, or rather as the fine of the fun’s altitude. The mean 
heat of April, therefore, and the fine of the fun’s altitude 
being given, the mean heat of May is found in this manner : 

As the fine of the fun’s mean altitude in April is to the mean 
heat of April, fo is the fine of the fun’s mean altitude in 
May to the mean heat of May. In the fame manner the 
mean heats of June, July, and Augud, are found ; but the 
rule would give the temperature of the fucceeding months 
too low, becaufe it does not take in the heat derived from 
the earth, whicli poffeffes a degree of heat nearly equal to 
the mean .annpal temperature. The real temperature of 

tilde 
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Vtufcer. there months therefore muft be looked upon ns mi arith- = 48.5-. Mr Kirwan, however, after going through a Weather, 
metical mean between the aftronomical and terreftrial heals. tedious calculation, found the refults to agree fo til with 
Thus in latitude 51°, the aflronomjcal heat of the month obfervations, that he drew up the following table paitly 
of September is 44.6°, and the mean annual heat is 52.4 0 ; from principles and partly by fludying a variety of fea joui- 

4464- 7 2 4- nals. 

therefore the real heat of this month fhotud be ——-- - 


Tams of the Monthly Mean. Temperature of the Standard from lat. 8o° to lat. 10®. 


Lai. 8o u |79 u 78 j | 77 0 7 6 u j75° 74 0 



061 . 

28,5 

Nov. 

23, 


Dec. (22,5(23, l 2 3’5 2 4> l 2 4>5 | z 5> 25,5 26, {26,5 U7, 27,5)28, iz8, \ 29, )30» 130,5)31, I31, I3.2, 33, j 34 , 35, 136, | 37 , 


Lat. 1 56° 55 0 | 54 ° 153 ° 15 2 ° |S lU | 5 ° u j 49 ° ( 43 ° . 47 ° |4^ | 44 ' 


42, 42,5 )42,5 j 43 , 43,5 44, 44,5 


Jan. 37, |38, 


Feb. 39, 



Apr. 47,5 48,4*49,2 50,2 



4 2 > 43 -. 144 , 


49, 5°, 


45,5 4 6 , 


53, 53>5 154*5 
56,4 


5*5,5 59>5 63, 


62, 63, 64,5 


60, 60,5 61, 62, 63, 64, 65, 66,5 


63,9 64,8 65,7 66,6 67,4 68,3 


May 53, 54, 55, 56, 57, 58, 158,5 59, 60, 61, 62, 53, [64, 


June 57,5 58, 158,5 59, 59, 60, 61, 62, 63, J'64, J65, 156, 


66, 

67* 

69, 

70, 


July 58, 



< 5 2 , P3, 63,5 64, 65, 66, 


53> 54, 55, 56, 57, 


46 , 



70,5 71, 



7 2 > 7 2 >5 


72 , 72,5 


72, 72, 72,5 72,5 72,5 72,5 


65, 66, 67, 58 , 69, 69,5 70, 70, 71, 7 i, 


62, 63, 64, 


53> 54, 55* 5 6 , 57, 5§, 


41, 42, 43, 44-5(46, (46,547, M 49> 5°, 



53, 54, 


49, '5°, |5 J , I52, |53, I54, '55, ! 56, l?7> (58, I59, 60, 
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Eat. 

32° 

3i°' 

3°° 

29 0 

28° 

27° 

26° 

2 5 ° 

24 0 

2 3° l 22 ° 

21° 20 q !19 0 

OO I 
C 

1 

° 

16° 

15“ 

14° 1 

1 3° 

| 0 0 

Z £ u 

i'o° 

Jan. 

63. 

6 3» 

63.5 

63.5 

63-5 

64. 

64.5 

65.5 

67. 

68, 

69, 

71- 

72, .72,5 

73- 

’3-5 

74- 

74-5 

75« 

76, 

76,5 

77- 

77-5 

Feb. 

66, 

67. 

68,5 

68,5 

69,5 

69.5 

70,5 

7E 

72, 

72, 

72,5 

74- 

75- 

76- 

76,5 

77- 

77-5 

78, 

78,5 

79- 

79-5 

79-8 

80, 

Mar. 

67.5 

68,5 

69,5 

70 

72, 

72.5 

73- 

73-5 

74-5 

75- 

75-5 

76, 

77- 

7 7»5 

78, 

78,5 

79- 

79-5 8o » 

80,8 

81, 

81,5 

81,8 

Apr. 

69,1 

69,9 

7°>7 

7 E5 

72.3 

72,8 

73> 8 

74-5 

75-4 

75-9 

76.5 

77-z 

77-8 

78,3 

78,9 

79-4 

79-9 

00 

O 

4 s * 

00 

O 

00 

81,3 

81,7 

82, 

82,3 

May 

73. 

73. 

73-5 

74-5 

75-5 

76- 

76,5 

71’5 

78, 

7*.; 

79-5 

80, 

So,5 

81, 

31,5 

82, 

82,5 

83. 

83. 

8.3-5 

84, 

84, 

84,3 

June 

73- 

73- 

73-5 

74-5 

75-5 

76, 

7 6-5 

78, 

78,5 

79- 

79-5 

80, 

80,5 

81,5 

82, 

82,5; 

83- 

83-5 

83-8 

84, 

84.3 

84,6 

84,8 

July 

73» 

73- 

73-5 

74.5 

75-5 

76, 

7 6,5 

78. 

78,5 

79- 

79-5 

80, 

80,5 

81,5 

82, 

82,5 

83. 

83.5 

83-8 

84, 

84.3 

84.6 

84,8 

Aug 

73. 

73» 

73-5 

74-5 

75-5 

76, 

7 6,5 

78. 

78,5 

79- 

79-5 

80, 

80,5 

81,5 

82, 

82,5 

83. 

83.5 

83.8 

84, 

84.3 

84,6 

84.8 

Sept. 

7 3» 

73. 

73-5 

74- 

75-5 

76, 

76,5 

77.5 

78, 

78,5 

79- 

79-5 

80, 

81, 

8;,5 

82, 

82,5 

83. 

83. 

8 3-5 

84, 

84-3 

84,6 

Off. 

63,5 

6 9-5 

70-5 

7*» 

72-5 

72-5 

73- 

73-5 

74-5 

75- 

75-5 

77- 

78, 

79- 

80, 

Si, 

81,5 

82, 

82,5 

83. 

83>5 

83.8 

84, 

Nov. 

64.5 

65,5 

66,5 

68, 

69, 

69,5 

7M 72, 

73-5 

74- 

74-5 

75- 

75*5 

76, 

77. 

7 8 -, 

78,5 

79-. • 

79-5 

80, 

80,5 

80,8 

81, 

{Dec.|62,5 

63.5 

64.5 

66, 

67- 

67,5 '68,5 (69,5 

7°, 5 

7i- 

7 1 >5 

72. 

72,5 

73- 

74. 

75- 

75-5 

76; 

76,5 

77- 

77 >5 

78, 

78.5 


5 

The mean 
tempera¬ 
ture of 
land varies 
with the 
height of 
the place. 


From this table it appears, that January is the coldeft 
month in every latitude, and that July is the warmeft month 
in all latitudes above 48°. In lower latitudes Auguft 
is generally warmeft. The difference between the hotteft 
and coldeft months increafes in proportion to the diftance 
from the equator. Every habitable latitude enjoys a mean 
heat of 6 o° for at leaft two months ; this heat feems necef- 
fary for the produff ion of corn. Within ten degrees of die 
poles the temperatures differ very little, neither do they 
differ much within ten degrees of the equator ; the tem¬ 
perature of different years differ very little near the equator, 
but they differ more and more as the latitudes approach the 
poles. 

The temperature of the earth at the level of the fea is 
the fame with that of the ftandard ocean; but this tempera¬ 
ture gradually diminifhes as we afeend above that level till, 
at a certain height, we arrive at the region of perpetual 
congelation. This region varies in height according to the 
latitude of the place ; it is higheft at the equator, and de- 
feends gradually nearer the earth as vve approach the poles. 
If varies alfo according to the' feafon, being higheft in fum- 
mer and loweft in winter. M. Bouguer found the cold on 
the top of Pinchinca, one of the Andes, to extend from 
feven to nine degrees below the freezing point every morn¬ 
ing immediately before fun-rife. He concluded, therefore, 
that the mean height of ihe term of congelation (the place 
where it firft freezes during fome part of the day all the 
year round) between the tropics was 15,677 feet above 
the level of the fea ; but in lat. 28° he placed it in fummer 
at the height of >3,440 feet. Now, if we take the dif¬ 
ference between the temperature of the equator and the 
freezing point, it is evident that it will bear the fame pro¬ 
portion to the term of congelation at the equator that the 
difference between the mean temperature of any other de¬ 
gree of latitude and the Ireezing point bears to the term of 
congelation in that latitude. Thus the mean heat of the 
equator being 84°, the difference between it and 32 is 52 ; 
the mean heat of lat- 28° is 72.3, the difference between 
which and 32 is 40. 3 : Then 52 : 15577 : : 4°-3 : >2072. 
In this manner Mr Kirwan calculated the following table, 



Mean height 


Mean height 


of the 


of the 


Term of 


Term of 


Congelation, 


Congelation. 

Eat. 

Feet. 

Lat. 

Feet. 

0 

25577 

45 

7658 

5 

>5457 

5 ° 

6260 

10 

15067 

55 

49 12 

15 

14498 

60 

3684 

20 

23719 

65 

2516 

25 

13030 

70 

1557 

30 

11592 

75 

748 

35 

10664 

80 

120 

40 

yoz 6 




To 


If the elevation of a country above the level of the fea pro¬ 
ceeds at a greater rate than fix feet per mile, we mult, ac¬ 
cording to Mr Kirwan*, for every 200 feet of elevation 
diminish the annual temperature of the ftandard in that 
latitude as follows. If the elevation be at the rate of 

6 feet per mile i of a degree 

7 feet - 4 

13 feet 

15 or upwards 

According to him X alfo, for every 50 miles diftance from 
the ftandard ocean, the mean annual temperature in differ¬ 
ent latitudes is to be depreffed or raifed nearly at the fol¬ 
lowing rate : 

From lat. 70° to lat. 35 0 cooled \ of a degree 

35 
30 

25 warmed 


6 

Methods 
of finding 
it. 

* Tempe¬ 
rature of 
Latitude*, 
page 45 v. 


f IbM. 
page 43* 


1 

V 


20 


JO - 1° 

The caufe of the heat of the atmofphere is evidently the 
fun’s rays ; this has been obferved and acknowledged in all 
ages. The heat which they produce is lefs according as 
they fall more obliquely ; hence the temperature conftantly 
diminilhes from the equator to the pole, becaufe their ob¬ 
liquity conftantly increafes with the latitude. But if the 
heat depended on the folar rays alone, it would difappear in 

the 


7 

Caufe of 
the heat 
of the at¬ 
mofphere. 
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the polar regions durng winter when the fun ceafes to rife. 
This, however, is by no means the cafe ; the mean tempera¬ 
ture, even at the pole, is 31 0 ; and we find within die arffic 
circle ate hot weather as under the equator. The reafon of 
this is, that the fun’s rays heat the earth confiderably during 
lummer; this heat it retains and gives out flowly during 
"inter, and thus moderates the violence of the cold ; and 
fummer returns before the earth has time to be cooled down 
b.-yond a certain degree. This is the reafon that the cold- 
ell: weather does not take place at the winter folftice, but 
iome time after when the temperature of the earth is lowed: ; 
and that the greated heat takes place alio fume considerable 
time after the fummer foldice, becaufe then the tempera¬ 
ture of the earth is highed. For pure air is not heated by 
the folar rays which pafs through it, but acquires flowly the 
temperature of the earth with which it is in contach This 
is the reafon why the temperature decreafes according to 
At d of the ^ le e ^ evat * on above the level of the fea (a). 
difference C Since the atmofphere is heated by contad with the fu- 
between perficies of the earth, its temperature mud depend upon the 
the tempe-capacity of that fuperficies for receiving and tranfmitting 
ratnre on heat. Now this capacity differs very much in land and wa- 
kpd and ter. Land, efpeciully when dry, receives heat with great 
K3 ‘ readinefs, but tranl'mits it through its own fubdance very 

flowly. Dr Hailes found, that in 1724, when the air and 
furffice of the earth were both at 88°, a thermometer placed 
only two inches below the furface flood at 85 ; another 1 6 
inches below the furface, at yo° ; and another 24 inches 
deep, at 68°. The two lad mentioned thermometers re¬ 
tained the fariie temperature till the end of the month, 
though the temperature of the air frequently varied, aad 
then fell only to 63° or 61°. The earth, at about 80 or 90 
feet below its furface, condantly retains the fame tempera¬ 
ture : and this is nearly equal to the mean annual heat of the 
country. Hence the mean annual temperature of any 
country may be found out pretty accurately, by exami¬ 
ning the heat of deep wells or fprings. Water, on the con¬ 
trary, receives heat flowly, on account of its tranfparency; 
but what it does receive, is very quickly transfufed through 
the whole mafs. 

Land is often heated and cooled to a much greater de¬ 
gree than fea is. Dr Raymond often found the earth in 
the neighbourhood of Marfeilles heated to 1 70°, but he 
never found the fea above yy° ; in winter the earth was 
often cooled down to 14 0 , but the fea never lower than 45 0 . 
The fea atmofphere, therefore, ought to preferve a much 
more uniform temperature than the land atmofphere ; and 
we find this in fatft to be the cafe. The caUfe of the great¬ 
er equability of water than land is evident. In fummer the 
furface of the fea is condantly cooled down by evaporation ; 
and in winter, whenever the furface is cooled, it defcends to 
the bottom from its increafed gravity, and its place is fup- 
plied by warmer water. This procefs goes on continually, 
and the winter is over before the atmofphere has been able 
to cool down the water beyond,, a certain degree. It muft 
be remembered alfo, that water has a greater capacity for 
heat than land has, and therefore is longer either in heating 
or cooling. 

Thefe obfervations will enable us to explain the difference 
which takes place between the annual temperature of the at¬ 
mofphere above the ocean and that of places at lome confider- 


able diftance from it. As the fea is never heated fo highly as Weather, 
the land, the mean fummer temperature at fea may be confi- 
dered, all over the world, as lower than on land. During 
winter, when the power of the fun’s rays in a great meafure 
ceafes, the fea gives out heat to the air much more readily 
than the earth ; the mean winter temperature, therefore, at 
fea is higher than on land ; and in cold countries the differ¬ 
ence is fo great, that it mare than counterbalances the differ¬ 
ence which takes place in fummer; fo that in high latitudes 
the mean annual temperature ought to be greater at fea than 
on land. Accordingly from lat. 70° to 35 0 , to find the 
temperature of a place, th.e ftandard temperature for the 
fame latitude ought, according to Dr Kirwan, to be de. 
preffed-fdof a degree for every 50 miles diftance ; for the 
cold which takes place in winter always increafes in propor¬ 
tion to the diftance from the ftandard. At a lefs diftance 
thanjo miles the temperatures of land and fea are fo blended 
together by fea and land winds, that there is little difference 
in the annual mean. In lower latitudes than 30°, the rays 
of the 1'un, even in winter, retain confiderable power: the 
furface of the earth is never cooled very low, confequently 
the difference between the annual temperatures of the fea and 
land becomes lefs. As we approach nearer to the equator, 
the power of the folar rays during winter increafes fo that 
the mean winter temperature of the land atmofphere 'ap¬ 
proaches nearer and nearer to that of the fea, till at laft at 
the equator it equals it. After we pafs lat. 30°, therefore, 
the mean annual land temperature gradually exceeds that of 
the fea more and more till at the equator it exceeds it a de¬ 
gree for every 50 miles diftance. 

Such then, in general, is the method of finding the mean 
annual temperature over the globe. There are, however, 
feveral exceptions to thefe general rules, which come now to 
be mentioned. _ 9 . 

That part of the Pacific ocean which lies between north turTofth* 
lat. 5 2° and 66° is no broader at its northern extremity northern 
than 42 miles, and at its fouthern extremity than 1300 Paci fi c °- 
miles ; it is reafonable to fuppofe, therefore, that its tempera- ccaIfc 
ture will be confiderably influenced by the furroundmg land, 
which confifts of ranges of mountains covered, a great part 
of the year, with fsow : and there are befides a great many 
high, and confequently cold, iflands fcattered through it. 

For thefe reafons Mr Kirwan concludes, that its tempera¬ 
ture is at lead 4 or 5 degrees below the ftandard. But 
we are not yet furniihed with a fufficient number of obferva¬ 
tions to determine this with accuracy. i 0 

It is the general opinion, that the fouthern hemifphere, be- Of the 
yond the 40th degree of latitude, is confiderably colder than fout h er “ 
the correfponding parts of the northern hemifphere. The 
caufe of this we (hall endeavour to aflign in the article Wind. 1 

Small feas furrounded with land, at leaft in tempe- of -(hull, 
rate and cold climates, are generally warmer in fummer fea*, 
and colder in winter than the ftandard ocean, becaufe they 
are a good deal influenced by the temperature of the land. 

The Guiph of Bothnia, for inftance, is for the moll part 
frozen in winter ; but in fummer it is fometimes heated to 
yo°, a degree of heat never to be found in the oppofite part 
of the Atlantic*. The German fea is above three degrees * Mem* 
colder in winter, and five degrees warmer in fummer, than Stock. 

the Atlantic :£. The Mediterranean Sea is, for the greater 17 7 . 6, 
part of its extent, warmer both in fummer and winter than T^Ira-* 

the ture of Lat. 

___ P’ S3- 


(a) It was fome time ago the favourite opinion of philofophers, that the heat of the earth was derived from a mafs of 
fire in its centre. But there does not feem any probability in the opinion, as the heat of the earth does not increafe the 
deeper we go, but remains conftant nearly at the mean heat of the place. In the mine of Jbachimftahd in Bohemia, one 
of the deepeft exifting, Mr Monnet found the temperature at the depth of 1700 feet to be 50 0 . The temperature of the 
e-irth has even been found to diminifti the deeper we go, though never lower than 3-6<\ 
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the Atlantic, which therefore flows into it. The Black 
Sea is colder than the Mediterranean, and flows into it 
The eaftern parts of North America are much colder than 
the cppolite coaft of Europe, and fall fhort of the Jiandard 
by about io° or 12°, as appears from American Meteo¬ 
rological Tables. The caufes of this remarkable difference 
are many. Thehigheft part of North America lies between 
the 40th and 50th degree of north latitude, and the 100th 
and 110th degree of longitude weft from London ; for there 
the greateft rivers originate. The very height, therefore, 
makes this fpot colder than it otherwise would be. It is 
covered with immenfe forefts, and abounds with large 
fwamps and moraffes, which render it incapable of receiving 
any great degree of heat; fo that the rigour of winter is 
much lefs tempered by the heat of the earth than in the 
old continent. To the eaft lie a number of very large 
lakes; and farther north Hudfon’s Bay; about 50 miles 
on the fouth of which there is a range of mountains which 
prevent its receiving any heat from that quarter. This 
bay is bounded on the eaft by the mountainous country of 
Labrador and by a number of iflands. Hence the coldnefs 
of the north-weft winds and the lownefs of the temperature. 
But as the cultivated parts of North America are now much 
warmer than formerly, there is reafon to expedt that the 
climate will become ftill milder when the country is better 
cleared of woods, though perhaps it will never equal the 
temperature of the old continent. 

Iflands are wanner than continents in the fame degree 
of latitude ; and countries lying to the windward of exten- 
five mountains or forefts are warmer than thofe lying to the 
leeward. Stones or fand have a lefs capacity for heat than 
earth has, which is always fomewhat moift; they heat or 
cool, therefore, more rapidly and to a greater degree. Hence 
the violent heat of Arabia and Africa, and the intenfe cold 
of Terra del Fuego. Living vegetables alter their tem¬ 
perature very flowly, but their evaporation is great; and if 
they be tall and dole, as in forefts, they exclude the fun’s rays 
from the earth, and Ihelter the winter fnow from the wind 
and the fun. Woody countries, therefore, are much colder 
than thofe which are cultivated. 

Thus we have endeavoured to afeertain the mean tem¬ 
perature of every climate, and to aflign the caufes by which 
that temperature is governed. Mr Kirwan, in his admi¬ 
rable Treatife on the Temperature of Different Latitudes, 
has done much to reduce this part of meteorology to regu¬ 
larity, and to fubjedt it to calculation; and he has in fome 
meai'ure fucceeded. To enable our readers to judge how 
far his rules agree with fads, we lhall fubjoin a table of the 
mean temperature of a variety of places drawn up from 
adtual obfervations. 

Table of the Mean Temperature of different Places. 
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As to the daily variations of the temperature of the at- 
mofphere, they are owing to a variety of caufes; many of Caufe^of 
which are probably unknown. Some of them, however, the daily 
are the following : 1. Wind. It is evident that winds flow- variations 
ing from cold countries mull produce cold, and from hot oftemper *' 
countries heat and that whatever has a tendency to produce ture ' 

fuch winds mull be the caufe of unufual cold or heat._ 

2. Evaporation. Water always abforbs a quantity of heat 
when it aflumes the ftate of vapour. Hence the coldnefs 
of marfliy countries, and the cold which we often experi¬ 
ence during and after violent rains. Hence alfo we may 
exped a cold winter after a rainy fummer, becaufe the un¬ 
ufual evaporation carries off the heat of the earth._3. Va¬ 

pour, when condenfed, gives out a quantity of heat; a coun¬ 
try, therefore, may be heated by the condenfation over it of 
vapour brought from a diftance. Hence the fultrinefs often 
felt before ram.—4. Vapours, when they remain long over 
any country, may produce cold by obftrudingfthe paflage 
of the fun’s rays to the earth. To this caufe Dr Franklin 
aferibedthe very fevere winter which followed 1783; a year 
remarkable for the thick fog which overfpregd Europe and 
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MVather.^ America during feveral months.—5. When, from any of 
thefe caufes, the winter has been feverer than ufual, prodi¬ 
gious quantities of ice may accumulate about the pole, 
which may contribute fomething perhaps towards lowering 
the temperature of feveral fucceeding years. 

15 II. The winds evidently have a very great influence on 

Of wjnds the weather; the caufes which produce them, therefore, 
ought to be examined with the greateft attention. Were 
we able to regulate their motions, we might, in a great 
meqfure, mould the climate of any country according to our 
pleafure ; were able to forefee them, it would be of the 
greateft importance to navigation and agriculture. In the 
torrid zone, where they are regular, the mean annual tem¬ 
perature remains almoft always the fame ; their irregularity 
Increafes as we approach the pole, and in the fame manner 
the difference between the mean annual temperature increafes 
with the latitude- 

Wind is produced chiefly by the affion of the fun on the 
atmofphere ; there are many other caufes, however, and fome 
perhaps of which we are yet ignorant. But we fhall re- 
ferve this part of our fubjeft, on account of its importance 
and extent, for a feparate article. 

III. We come now to the moft difficult part of our fub- 
jeff, the phenomena and caufes of rain. It has been long 
known, that water is conftantly rifing from the whole fur- 
face of the globe, in the form of vapour, and mixing with 
the atmofphere. Evaporation has been afcribed to various 
caufes; but the greater number of philofophers have for 
fome time pail acquiefced in the theory firft advanced by 
Dr Halley, that it was produced by a real folution of wa¬ 
ter in air, juft as fugar or fait is diffolved in water. This 
theory is fupported by a great many very plaufible argu¬ 
ments, which at the firft view feem to eftablifh its truth.— 
Thefe arguments, however, are not all of them fo conclu- 
five as they appear. Thus it was thought, that becaufe 
evaporation was promoted by heat, and retarded by cold, it 
bore an exaft refemblance to the folution of falts in liquids : 
but it is now known that evaporation is not fo much re¬ 
tarded by cold as was at firft fuppofed ; that in fome cir- 
cumftances it is even promoted by it; and that it does not 
depend fo much upon the abfolute degree of heat or cold, 
as upon the difference of temperature between the atmo¬ 
fphere and the evaporating furface. Befides, water evapo¬ 
rates much more rapidly in a vacuum than in the open air, 
which could not poffibly be the cafe if evaporation were ow¬ 
ing to the folution of water in air. 

Evaporation, then, cannot be owing to folution of wa¬ 
ter in air ; it is produced by the combination of a cer¬ 
tain quantity of caloric with the particles of water, by 
which it is converted into an elaftic fluid lighter than air, 
which therefore immediately afcends and mixes with the at¬ 
mofphere. This was long ago fhown by Dr Black to be 
the way in which fteam or the vapour arifing from boiling 
water is produced. The fame principles were afterwards 
applied by Mr De Luc to fpontaneous evaporation; and the 
proofs upon which this theory refts are quite convincing. 
But though evaporation is not produced by air, vapour 
would very foon condenfe and return to its former ftate by 
contaff with colder bodies, unlefs it were attraffed and fup- 
jg ported by air. 

Qualities of We are indebted to the experiments of Sauffure and De 
vapour. Luc for much of our knowledge of the qualities of vapour. It 
is an elaftic invilible fluid like common air, but lighter; be¬ 
ing to common air, according to Sauffure, as 10 to 14, or, 
according to Kirwan, as 10 to 12: it cannot pafs beyond 
a certain maximum of denfit) , otherwife the particles of wa¬ 
ter which compofe it unite together, and form fmall, hollow, 
vifible veficles, called vefieular voyeur; which is of the 


] 
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fame fpeeific gravity with atmofpherical air. It is of this va¬ 
pour that clouds and fogs are compofed. This maximum 
increafes with the temperature ; and at the heat of boiling 
water is fo great, that fteam can refift the whole preffure of 
the air, and exift in the atmofphere in any quantity. See 
Meteorology, n° 7—23. 

Evaporation, at lead in our climate, is about four times 
greater during the fummer than the winter half-year , other 
things being equal, it is fo much the more abundant the great¬ 
er the difference is between the temperature of the air and 
of the evaporating furface; fo much the lefs, the nearer 
they approach to the fame temperature/ and leaf! of all 
when they affually arrive at it. Whenever the atmofphere 
is more than 15 degrees colder than the evaporating furface, 
little evaporation takes place at all. Evaporation is power¬ 
fully promoted by winds, efpecially cold winds blowing in¬ 
to warm countries, or warm winds blowing into cold coun¬ 
tries*. Tracis of land covered with trees or vegetables emit 
more vapour than the fame fpace covered with water. 
From the experiments of Mr Williams, the quantity appears 
to be one-third more J. But the method in which thefe ex¬ 
periments were made (the fame objection lies againft feveral 
of Dr Hailes’s experiments, the original difeoverer of the 
faff) prevented him from afeertaining exaffly the quantity 
of vapour emitted by plants. He made the plants grow in 
a box well clofed up from the air, meafured the quantity ot 
water with which he fupplied them, and at the end of the 
experiment weighed the box and the plants themfelves. By 
this means he knew pretty accurately the quantity of water 
which the plants had abforbed, and which had afterwards 
difappeared ; and all this he concluded had been emitted by 
the plants in the ftate of vapour. But it is well known that 
plants have the power of decompounding water, of retain¬ 
ing the hydrogen, and throwing off the oxygen. A part 
of the water then was decompounded and changed into air ; 
and the quantity of this ought to have been afeertained and 
fubtraffed. Still, however, the quantity of vapour emitted 
by vegetables is very great. Evaporation is promoted by 
heat, and is therefore much greater in the torrid zone than 
in our latitudes. There, too, the difference between the 
quantities in fummer and winter is much lefs than in our 
climate, becaufe the difference between the temperature of 
the two feafons is lefs. Animals alfo are continually throw¬ 
ing off vapour by infenfible perfpiration ; the quantity of 
which is exceedingly different, according to the climate, 
feafon, and temperament, and cannot therefore be calculated 
exaffly. According to Keil, a Angle man perfpires 31 
ounces of vapour in 24 hours, and confequently 707 pounds 
of water in a year. The quantity of vapour then which is 
emitted by animals alone muft be very great. 

From an experiment made by Dr Watfon in England, 
during fummer, when the earth had been burnt up by a 
month’s drought without rain, it appears that 1600 gallons 
of water were evaporated from a fingle acre in 1 2 hours.— 
If we were to fuppole that this reprefented the mean daily 
evaporation all over the globe, it would be eafy to calculate 
the quantity of water annually evaporated from the whole 
of its furface. And if we confider the ftate of the earth 
when the experiment was made, the fituation of England 
nearer the pole than the equator, and the evaporati >n con¬ 
ftantly going on from animals and vegetables, which is not 
taken in, we will furely not think the mean aiiumed too 
great. 1600 gallons in 12 hours is 3200 in 24 hours. 
Let us call it only 3000, which is equal to 693,000 cubic 
inches. An acre contains 272,640 fquare inches; fo that 
the daily evaporation from every fquare inch will be about 
.11 of a cubic inch. This in a year will amount to fomewhat 
more than 40 cubic inches for every fquare inch. From the 
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Weather, experiments of Mr Williams *, it appears, that in Bradford pours exift in the lower ftrata of the atmofphere, clouds ne- Weather. 

in New England, the evaporation during 1772 amounted to ver begin to form there, but always at fome confiderable 
philad. vol. 42,65 inches; but from the way that his experiments were height. It is remarkable, too, that the part of the atmo- 
ii.p. 135. condu&ed, the amount was probably too great. Thefe ex- fphere at which they form has not arrived at the point of 
periments, however, ferve to Ihow, that our calculation is extreme moifture, nor near that point even a moment before 
not perhaps very remote from the truth. 40 inches from their formation. They are not formed then, becaufe a great- 
every fquare inch on the fuperficies of the globe makes er quantity of vapour had got into the atmofphere than 
107,942 cubic miles, equal to the water annually evaporated could remain there without palling its maximum. It is ftill 


2° over the whole globe. 

Quantity Were this prodigious mafs of water all to fubfift in the 
k'thcTt- atmofphere at once, it would increafe its mafs by about a 
mofphere twelfth, and raife the barometer nearly three inches. But 
at once. this never happens, no day paffes without rain in fome part 
of the earth; fo that part of the evaporated water is con- 
flantly precipitated again. Indeed it would be impoffible 
for the whole of the evaporated water to fubfift in the at- 
mofphere at once, atleaftin the ftate of vapour. 

M. De Sauifure has fhown, that when the thermometer 
is at 66°, a cubic foot of air cannot contain more vapour 
than what is equivalent to 8 grains of water. If more than 
this be added, it will pafs its maximum, be converted into 
veficular vapour, and at laft fall down in drops of rain. At 
the temperature of 32 0 a cubic foot of air can contain only 
4 grains, and the quantity it can contain is increafed .1109 
of a grain by every additional degree of heat. Suppofing 
then that the whole atmofphere was faturated with water, 
it would not amount to the hundredth part of the quantity 
of water evaporated annually. 

'21 The quantity of vapour exifting in the atmofphere is in- 

Neva-a- dicated by the hygrometer. Water has the property of ar- 
5t*maxi t0 r *' r ' n g at a ft ate equilibrium in hygrofcopic fubftances: 
mum. that ‘ s > fuppofing a certain quantity of water attached to a 
hygrofcopic fubftance, if another hygrofcopic fubftance be 
brought into contact with it containing lefs water, fome of 
the water attached to the firft fubftance will leave it, and 


more remarkable, that when clouds are formed, the tempe¬ 
rature of the ipot in which they are formed is not always 
lowered, though this may fometimes be the cafe. On the 
contrary, the heat of the clouds themfelves is fometimes 
greater than that of the furrounding air$. Neither then is § DeLtic 
the formation of clouds owing to the capacity of air for com- Me> 
bining with moifture being leffened by cold: fo far from “ oro ^ vo1 - 
that, we often fee clouds, which had remained in the atmo- 10 °’ 
fphere during the heat of the day, difappear in the night, 
after the heat of the air was diminiftied. And*raia 

The formation of clouds and rain, then, cannot be ac- cannot f, c 
counted for by a (Ingle principle with which we are ac- accounted 
quainted. It is neither owing to the faturation of the at- for. 
mofphere, nor the diminution of heat, nor the mixture of 
airs of different temperatures, as Dr Hutton fuppofes ; for 
clouds are otten formed without any wind at all either above 
or below them ; and even if this mixture conftantly took 
place, the precipitation, inftead of accounting for rain, 
would be almoft imperceptible. 

It is a very remarkable fad!, that evaporation often goes 
on for a month together in hot weather without any rain. 

This fometimes happens in this country ; it happens every 

year in the torrid zone. Thus at Calcutta, during January 

1785, it never rained at all * : the mean of the thermometer * Afiat.Rc- 

for the whole month was 664 degrees ; there was no high fearches, 

wind, and indeed during great part of the month little wind vo1 - '*■ A P- 

at all. pendix. 


attach itfelf to the other, till both contain the fame pro¬ 
portion of water. Air is a hygrofcopic fubftance, and fo is 
every thing of which hygrometers are made. Now the hy¬ 
grometer never points at extreme moifture while the air 
continues tranfparent, and confequently contains nothing 
but invifible vapour ; the atmofphere therefore, while tran¬ 
fparent, never contains the greateft poffible quantity of va¬ 
pour. 

The higher regions of the atmofphere contain lefs vapour 
than the ftrata near the furface of the earth. This was ob- 
ferved both by M. De Sauflure and M. De Luc, who men¬ 
tions feveral ftriking proofs of it. See Meteorology, n° 
xo, See. 

At fome height above the tops of mountains the atmo¬ 
fphere is probably ftill drier ; for it was rbferved both by 
Saaffure and De Luc, that on the tops of mountains the 


The quantity of water evaporated during fuch a drought Va pour dif 
muft be very great; yet the moifture of the air, in-appears, 
(lead of being increafed, is conftantly diminifhing, and at 
laft difappears almoft entirely. For the dew, which is at 
firft copious, diminifhes every night; and if Dr Watfon’s 
experiment formerly mentioned be attended to, it will not 
be objedted that the quantity of evaporation is alfo very- 
much diminiftied. Of the very dry ftate to which the at- 
moiphere is reduced during long droughts, the violent thun- 
der-ftorms with which they often conclude is a proof, and a 
very decifive one. Now what becomes of all this moifture ? It 
is not accumulated in the atmofphere above the country from 
which it was evaporated, otherwife the whole atmofphere 
would in a much lefs period than a month be perfedtly fa¬ 
turated with moifture. If it be carried up daily througli 
the different ftrata of the atmofphere, and wafted to other 


moifture of the air was rather lefs during the night than 
the day. And there can be little doubt that every ftra- 
tum of air defeends a little lower during the night than it 
was during the day, owing to the cooling and condenfing 
of the ftratum neareft the earth. Vapours, however, muft 
afcend very high, for we fee clouds forming far above the 
tops of the higheft mountains. 

21 Rain never begins to fall while the air is tranfparent: 

Formation t h e invifible vapours firft paff their maximum, and are 
of clouds c ] lar) g c d into veficular vapours ; clouds are formed, and 
thefe clouds gradually dilfolve in rain. Clouds, however, 
are not formed in all parts of the horizon at once ; the for¬ 
mation begins in one particular fpot, while the reft of 
the air remains clear as before : this cloud rapidly increafes 
till it overfpreads the whole horizon, and then the rain be¬ 
gins. 

It is remarkable, that though the greateft quantity of va- 


regions by fuperior currents of air, how is it poffible to ac¬ 
count for the different eledlrical ftate of the clouds fituated 
between different ftrata, which often produces the moll vio¬ 
lent thunder-dorms ? Are not vapours conduflors of the 
electric fluid; and would they not have daily reftored the 
equilibrium of the whole atmofphere through which they 
paffed ? Had they traverfed the atmofphere in this manner, 
there would have been no negative and pofitive clouds, and 
confequently no thunder-ftorms. They could not have re¬ 
mained in the lower ftrata of the atmofphere, and been dai¬ 
ly carried off by winds to other countries ; for there are of¬ 
ten no winds at all during feveral days to perform this of¬ 
fice : nor in that cafe would the dews diminilh, nor could 
their prefence fail to be indicated by the hygrometer. 

It is impoffible for us to account for this remarkable fad! And af- 
upon any principle with which we are acquainted. The fumes a nr w 
water can neither remain in the atmofphere, nor paf» thro’ bum in tl.r 

5 M 2 p atmofphere. 
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it in the date of vapour. It mud therefore alTume fome 
other form ; but what that form is, or how it affumes it, we 
know not. 

It will immediately occur to every body, that vapour is 
decompofed in the atmofphere, and changed into oxygen 
and hydrogen gas. But is it true that a greater quantity 
of oxygen exids in the atmofphere after a long drought 
than immediately after rain ? Have fuch prodigious quanti¬ 
ties of hydrogen been found in the atmofphere as mull al¬ 
ways exift in it if this hypothecs were true? Has any hy¬ 
drogen ever been found in analyzing atmofpheric air ? Or 
if hydrogen, from its lightnefs, afcends to the higher re¬ 
gions of the atmofphere, what caufes it to defcend at parti¬ 
cular times, contrary to that lightnefs, in order to come in¬ 
to contact with oxygen ? Do not clouds often form on 
mountains round the habitations of men ? Yet has the pre- 
fence of hydrogen been ever afcertained by any phenomena ? 
Would it not produce dangerous conflagrations when it 
came into contact with fire? But has this been the cafe in a 
fingle inflance ? If this hypothefis were true, could rain take 
place at all without a conflagration in the atmofphere ? Yet 
has any fuch conflagration been ever obferved ? The hypo¬ 
thefis, then, that vapour is changed into oxygen and hydro¬ 
gen in the atmofphere, and that rain is produced by the re¬ 
union of thefe elements, cannot be admitted, though it is 
not improbable that fome fmall part of it actually undergoes 
this change. See Wind. 

We do not take notice of M. De Luc’s conjecture about 
the compofition of the atmofphere, becaufe it is not flip- 
ported by a fingle proof, and becaufe he refufes to believe 
the analyfis of the atmofphere refulting from the very deci- 
flve experiments of Schecle, Lavoifier, and Prieftley, though 
he has feen them often performed, and has nothing to urge 
againft their force. There is no philofopher to whom me¬ 
teorology lies under greater obligations than to M. De Luc. 
His dil'coveries have been many and important, his experi¬ 
ments ingenious, and his application unwearied ; but his 
conjectures are like thofe of every other man who attempts 
to fathom the wifdom of the Almighty. Were we poffef- 
fed of an underftanding equal to that of the Author of 
Nature, we might expeft, with reafon, to dive by our con¬ 
jectures into the mylteries of his operations; but in our pre- 
fent (late they are vain. 

Evaporation goes on longed without producing rain in 
the torrid zone, where the heat is greateft ; it goes on long¬ 
ed alfo in every place in fummer, when the heat is alfo 
greated: heat therefore feems to be an agent. 

There are then two dtps of the procefs between evapora¬ 
tion and rain, of which at prefent we are completely igno¬ 
rant: 1. What becomes of the vapour after it enters into 
the atmofphere ? 2. What makes it lay afide the new form 
which it mud have affumed, and return again to its date of 
vapour, and fall down in rain ? And till thefe two deps be 
difcovered by experiments and obfervations, it will be im- 
poflible for us to give a rational or a ufeful theory of rain. 

It has for fome time pad been the opinion of philofo- 
phers, that electricity is the principal agent in producing 
rain; and M. Bertholon affures us, that by raifing proper 
conductors to draw off the eleCtrical matter from the atmo- 
fphere, the quantity of rain may be diminiftied at pleafure. 
That the eleCtric fluid aCts a very important part in nature, 
cannot be doubted, and it is not improbable that it may be 
the agent in producing rain. This fuppofition indeed is 
fupported by many faCts. Dew at lead exhibits a great many 
eleCtrical phenomena ; it is attracted by points, and attaches 
itfelf to fome fubdances, while it avoids others. Whenever 
there are no clouds, the electricity of the atmofphere is always 
pofnive ; but the formation of clouds produces confiderable 


changes in the date of its electricity. The atmofphere 
alfo gives figns of electricity condantly during rain ; and 
clouds are evidently attracted by mountains. In what man¬ 
ner, however, the eleCtrical fluid produces rain (if it is the 
agent at all) is dill unknown. ■ Some philofophers aflure us, 
that clouds are induced to diffolve in rain by becoming ne¬ 
gative, others by becoming drongly pofitive, and both fup- 
port their opinion by experiments. We do not fee the ana¬ 
logy, however, between clouds and plates of metal covered 
with drops of water. And even if their opinion were well 
founded, the production of the clouds themfelves would re¬ 
main to be accounted for. 

The mean annual quantity of rain is greated at the equa¬ 
tor, and decreafes gradually as we approach the poles. 

Thus at * Granada, Antilles, 12 0 N. lat. it is 126 inches. 
* Cape Francois, St 


Weatlu 


Domingo 

19 0 

46' 

120 

j; Calcutta 

22 

23 

81 

* Rome 

4 1 

54 

39 

|| England 

33 


3 2 

Peteriburgh 

59 

16 

16 


On the contrary, the number of rainy days is fmalled at the 
equator, and increafes in proportion to the didance from it. 
From north latitude 12 0 to 43 0 the mean number of rainy 
days is 78 ; from 43 0 to 46° the mean number is 103 ; from 
46° to 50° it is 134 ; from 51“ to 6o°, 161 f. 

The number of rainy days is often greater in winter than 
in fummer; but the quantity of rain is greater in fummer 
than in winter £. At Peteriburgh, the number of rainy or 
fnowy days during winter is 84, and the quantity which 
falls is only about five inches ; during fummer the number 
of rainy days is nearly the fame, but the quantity which 
falls is about 11 inches ||. 

More rain falls in mountainous countries than in plains. 
Among the Andes it is faid to rain almod perpetually, 
while in Egypt it hardly ever rains at all. If a rain-gauge 
be placed on the ground, and another at fome height per¬ 
pendicularly above it, more rain will be collected into the 
lower than into the higher ; a proof that the quantity of 
rain increafes as it defcends, owing perhaps to the drops at¬ 
tracting vapour during their paflage through the lower fira- 
ta of the atmofphere where the greated quantity refides. 
This, however, is not always the cafe, as Mr Copland of 
Dumfries difcovered in the courfe of his experiments *. 
He obferved alfo, that when the quantity of rain collected 
in the lower gauge was greated, the rain commonly continu¬ 
ed for fome time ; and that the greated quantity was col¬ 
lected in the higher gauge only either at the end of great 
rains, or during rains which did not lad long. Thefe ob¬ 
fervations are important, and may, if followed out, give us 
new knowledge of the caufes of rain. They feem to (how, 
that during rain the atmofphere is fomebow or other 
brought into a date which induces it to part with its moif- 
ture; and that the rain continues as long as this date con¬ 
tinues. Were a fuflkient number of obfervations made on 
this fubjeft in different places, and were the atmofphere 
carefully analyfed during dry weather, during rain, and im¬ 
mediately after rain, we might foon perl aps difcover the 
true theory of rain. 

Rain falls in all feafons of the year, at all times of the 
day, and during the night as well as the day; though, ac¬ 
cording to M. Toaldo, a greater quantity falls during the 
day than the night. The caufe of rain, then, whatever it 
may be, mud be f'omething which operates at all times and 
feafons. Rain falls alfo during the continuance of every 
wind, but oftened when the wind blows from the fouth. 
Falls of rain often happen likewife during perfect calms. 

It 


19 

Quantity of 
rain differ¬ 
ent accord¬ 
ing to the 
latitude, 

* Cotte 
Journalde 
Phyfiqne, 
Odt. 1791, 
p. 264. 
f Afiatic 
Refearches, 
vol. i. & ii. 
Appendix. 

|| Phil. 
Tranf. 
t Edin. 
Tranf. vol. 
ii. p. 244. 

3 ° 
Seafon, 
f P. Cotte 
ibid. 

I Ibid. 

|| Edin. 
Tranf. vol. 
ii. p. *44. 
31 

And fitua- 


*Mancheft, 
Tranf. vol. 
iv. p. 619. 
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Weather. It appears from a paper publifhed by M. Cotte in the 
Journal di Phyjique {ox October 1791, containing the mean 
Mean an- quantity of rain falling at 147 places, fuuated bet ween .north 
nualquan- latitude i 1 0 and 6o°, deduced from tables keptattbefe pla- 
tityol rain. ceS) that the mean annual quantity of rain falling in all thefe 
places is 34.7 inches. Let us fuppofe then (which cannot 
be very far from the truth) that the mean annual quantity 
of rain for the whole globe is 34 inches. The fuperficies 
of the globe confitls of 170,981,012 fquare miles, or 
686,401,498,471,475,200 fquare inches. The quantity 
of rain therefore falling annually will amount to 23, 
337,650,812,030,156,800 cubic inches, orfomewhat more 
than 21,751 cubic miles of water. This is 16,191 cubic 
miles of water lefs than the quantity of water evaporated. 
It feems probable therefore, if the imperfection of our data 
warrant any conclulion, thatfomeof the vapour is actually 
decompofed in the atmofphere, and converted into oxygen 
and hydrogen gas. 

The dry land amounts to 52,745,253 fquare miles (fee 
the article Sea, n° 1.) 5 the quantity of rain falling on it an¬ 
nually therefore will amount to 30,960 cubic miles. The 
quantity of water running annually into the fea (fee Sea, 
n° 3-) is 13,140 cubic miles; a quantity of water equal 
to which mud be fupplied by evaporation from the fea, 
otherwife the land would foon be completely drained of its 
moifture. 

The quantity of rain falling annually in Great Britain 
may be feen from the following table : 


§ Man- 
cheft. 

Tranf. vol. 
iv. 

•f Phil. 
Tranf. Ta¬ 
bles of Ob- 
fervations. 
f Ibid. vol. 
Ixxix. part 
1 . 

| Mr Bar¬ 
ker, Ibid. 


^ Edin. 
Tranf. vol. 
i. p. 208. 

* Statift. 
Account of 
Scotland, 
vol. v. p. 
245 - 

* * Edin. 
Tranf. vol. 
i'P- 333 


Years of 
obfervation. 

Places. 

Rain in 
inches. 

3 

Dover § 

37 > 5 2 

J 

Ware, Hertfordfhire § 

23,6 

8 

London f - 

17.5 

8 

KimboltonJ 

23.9 

45 

Lyndon ;| 

22,210 

5 

Chatfworth, Derbvfhire § 

27,865 

8 

Mancheder § 

43-1 

38 

Liverpool § • 

34 . 4 1 

7 

Laneader § - - 

4°>3 

5 

Ivendal § 

61,223 

14 

Dumfries § 

36,127 

to 

Branxholm, 44 mites fouth- 



wed of Berwick^ 

31,26 

5 

Langholm 5] 

36>73 

5 

Dtlkeith <5[ 

25,124 

20 

Giafgow * 

3 1 ’ 

8 

Hawkhill * * 

28,966 

Mean 

32.532 


* Kirwan, 
Irifh Tranf. 
vol. v. p. 
21 . 

Of Thun¬ 
der. 


in tins country u j.ima ... 

November, in the proportion at a medium of 7 to 12. It 
generally rains lefs in April than in OClober in theproporti- 
on of 1 to 2 nearly at a medium. It generally rains lefs in 
May than September, the chances that it does fo are at 
lead as 4 to 3 ; but when it rains plentifully in May (as 1.8 
inches or more), it generally rains but little in September ; 
and when it rains one inch or lefs in JMay f , it rains plentifully 
in September.* 

IV. Thunder has been explained at fuch great length in 
the article Electkicity, that we ihall content ourfelves at 
prefent with a few remarks. 

Thunder is exceedingly frequent in the torrid zone, and 
it feems to decreafe gradually till we approach latitude 6o°, 
or perhaps farther north. During the year 1785, for in- 
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dance, there were 9© thunder-Piorms at Calcutta. Accord- Weather, 
ir.g to ProfelTor Mufchenbroek, it thunders at Utrecht at 
a medium 15 times annually: in this country the medium 
is confiderably below that number. Thunder, too, feems 
to be very common in feme polar regions. The Abbe 
Chappe informs us, that lie obferved thunder much more 
frequently at ToboHki and in other parts of Siberia than in 
any other country. Mufchenbroek, however, affirm;, wo 
know not upon what authority, that it never thunders at 
all in Greenland and at Hudfon’s Bay. Thunder-dorms 
happen aimed always during the dimmer, and very feldom 
in winter. During the year 1785, above mentioned, it ne¬ 
ver thundered at Calcutta in January, November, nor De¬ 
cember. In this country a thunder-dorm dining winter is 
exceedingly rare. 

The phenomena of thunder are now no longer a fee ret, 
fince the great Franklin difeovered the identity of light¬ 
ning and electricity ; a difeovery inferior to none in the an¬ 
nals of philofopliy. But though we can explain the nature of 
thunder in general, and the manner in which it is produced, 
there are feveral difficulties dill remaining, which future ex¬ 
periments and obfervations only can remove. Airis an elec¬ 
tric per fe , and cannot therefore when dry conduct elcClnc.il 
matter from one part to another. We know from the ex¬ 
periments of Dr Franklin and others, that the atmofphere 
condantly contains in it a quantity of eledric matter. If a 
dratum of dry air were electrified pofitively, it would occa- 
fion a negative electricity in the neighbouring dratum. 

Suppofe now, that an imperfeCt conductor were to come 
into contact with each of thefe drata, we know from the 
principles of electricity that the equilibrium would be re- 
dored, and that this would be attended with a loud noife, 
and with a fkfli of light. Clouds which confid of veficular 
vapour; mixed with particles of air, are imperfeCt conduct¬ 
ors ; if a cloud therefore come into contact with two fuch 
drata, a thunder clap would follow. If a pofitive dratum 
be fituated near the earth, the intervention of a cloud will, 
by ferving as a depping-done, bring the dratum within the 
driking didance, and a thunder clap will be heard while 
the electrical fluid is difeharging itfelf into the earth. If 
the ftratum be negative, the contrary effects will take place. 

It does not appear, however, that thunder is often occa- 
fioned by a dilchargc of eleCtric matter from the earth into 
the atmofphere. The accidents, mod of them at lead, 
which were formerly a&ribed to this caufe, are now much 
more fatisfaCtorily accounted for by Lord Stanhope’s Theo¬ 
ry of the Returning Stroke. Neither does it appear that 
electricity is often difeharged into the earth, as the effects 
of few thunder-dorms are vifible upon the earth ; that it is 
fo fometimes, however, is certain. The experiments of Mr 
Sauffure have demondrated, that electrical matter is carried 
into the atmofphere by Ample evaporation ; fo that there is 
no difficulty in underflanding how particular drata of air 
may be fupplied with a fufficient quantity of electrical fluid 
to be charged pofitively ; and we know that in that cafe a 
negative date mud be produced in the neighbouring dra¬ 
tum. In what particular manner, however, this electrical 
matter is accumulated in particular druta of air, and how it 
comes to be feparated from the vapour to which it was unit¬ 
ed, remain dill fecrets. They are intimately connected 
with the caufes of evaporation and rain, whatever they may 
be, and probably the difeovery of the caufes of either would 
lead to that of the others. 34 

V. The gravity of the atmofphere was fird demondrated 9 ^ t ’ le 
by Torricelli, the difciple of Galileo (fee Pneumatics, 
n° 25). A column of air, the bafis of which is a fquare ty of the * 
inch, weighs at a medium 15 pounds. The weight of the Atn. f- 
atmofphere is meafured by the barometer. It is greated pherc. 

at 
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Weather, at the level of the fea, becaufe there the column of air is 
longeft: there the mean height of the barometer is 30 
inches. This Sir George Shuckburg found to be the 
cafe in the Mediterranean and the Channel, in the tempera¬ 
ture of 55 0 and 6o° ; Mr Bouguer, on the coad of Peru, 
in the temperature of 84° ; and Lord Mulgrave, in latitude 
8o°. The mean height of the barometer is Jefs the higher 
any place is fituated above the level of the fea, becaufe the 
column of air which fupports the mercury is the fliorter. 

35 The barometer has accordingly been ufed for meafuring 
Indicated heights. It indicates, too, with a great deal of accuracy, 
remoter a " ^ lc variations in the gravity of the atmofphere ; falling 
when the atmofphere is lighter, and ridng when it is hea¬ 
vier, than ufital. Thefe changes have attracted the atten¬ 
tion of philofophers ever Once the difeovery of the barome¬ 
ter ; and many attempts have been made to explain them, 
fome of which have been mentioned under the word Baro¬ 
meter. Thefe variations come naturally to be examined 
here, becaufe the caufes which produce them, whatever they 
are, mud have a great deal of induence on the weather. 

Between the tropics the variations of the barometer are 
exceedingly fmall; and it is remarkable, that in that part 
of the world it does not defeend above half as much for eve- 
’ AX. Cafan ry 200 feet of elevation as it does beyond the tropics*.— 
Journal de j n the torrid zone, too, the barometer is elevated about two- 
1 hyfique, thirds 0 f a jjne twice every day ; and this elevation happens 
at the fame time with the tides of the fea §. 

As the latitude advances towards the poles, the range of 
the barometer gradually increafes, till at lad it amounts to 
two or three inches. This gradual increafe will appear from 
the following table : 


Aprili 790, 
p. 268. 

§ Ibid. 

36 

Range of 
the baro¬ 
meter. 


■'Table of the Range of the Barometer. 


* Kirwan, 
Irilh T ranf. 
vol. iii. p. 
47- 

f Afiatic 
Refearches, 
vol. ii. Ap¬ 
pendix. 
§Mancheft. 
Tranf. vol. 


Latitude. 

Places. 

Range of the Barometer, 

Greated. 

Annual. 

o° 

22 23 

4 ° 55 

51 8 

53 

53 23 

59 56 

Peru 

Calcutta 

Naples 

Dover 

Middlewick 

Liverpool 

Peterfburg 

0,20 * 
c, 77 f 

1.00 * 

2,47 § 

3 >°° § 

2,89 § 

3 >45 t 

1,80 

L 94 

1,96 

2,77 


In North America, however, the range of the barome- 
| Edin. ter is a great deal lefs than the correfponding European la- 
Tranf. vol. titudes. In Virginia, for indance, it never exceeds 1.1 

The range of the barometer is greater at the level of the 
fea than on mountains, and in the fame degree of latitude 
the extent of the range is in the inverfe ratio of the height 
of the place above the level of the fea. 

From a table publilhed by Mr Cotte in the jfournal de 
Phyfque\, it feems exceedingly probable that the barome¬ 
ter has always a tendency to rife from the morning to the 
evening; and that this tendency is greated between two 
o’clock in the afternoon, and nine at night, at which hour 
the greated elevation takes place ; that the elevation of 
nine o’clock differs from that of two by Aths, while that 
at two differs from the morning elevation only by -Ajh . 
and that in certain climates the greated elevation takes place 
at two o’clock. We ihall infert a part of the table on which 
thefe obfervatrons are founded, which we have reduced to 


u. p. 

1 | Tranf. 
Philadel. 
vol. ii. p. 
I42. 


f Aug. 
1790, p. 
no. 

37 

Phenome¬ 
na of the 
variations 
of the ba¬ 
rometer. 


Places. 

Years cf 

Mean height of Barometer. 

tion. 

Morning. 

Noon, j 


Y ear. 

Arles 

6 

2 9>9347 

1 1 

29*93+7,29. 94 1 3 29*9347 

Arras 

6 

2 Q, 668 g 

26,6683 29,6832 

29,6758 

Bourdeaux 

I I 

29,7212 

29,8385 

29,8385,29,8385 

Cambray 

x 3 

29,8756 

29,8682 

29,875629,8756 

Chinon 

12 

29,7719 

29*7795 

29,800129,7869 

Dunkirk 

8 

29,9199 

29.9347 

29,9347.29.9273 

Hagenau 

10 

29,5648 

29,5648 

29,574129,5648 

Laon 

7 

2 9»3 3 54 

29,3206 

29,3429 

29,3354 

Lille 

6 

29,9167 

29,9274 

29,9347 

29,9077 

Mayenne 

7 

29,7172 

29,6167 

29,7056 

29,7127 

29,7127 

Manheim 

5 

29,6018 

29,6167 

29,6093 

Montmorenci 

22 

29,6536 

29,6536 

29,6610 

29,6536 

Mulhaufen 

7 

29,1873 

29,1800 

29,1873 

29,1873 

Obernheim 

1 2 

29,4834 

29,4665 

29,4764 

29,4764 

Paris 

67 

29,8902 

29,8607 

29,8756 

29,8756 

Poitiers 

12 

29,7276 

29,7276 

29,7276 

29,8535 

29,7276 

Rouen 

I I 

29,8607 

29.8535 

29,8535 

Rome 

St Maurice 

3 

29,8607 

29,8460 

29,8756 

29,8607 

le Gerard 

IO 

29,8016 

29,8016 

29,8090 

29,8016 

Troyes 

IO 

29,6885 

29,6979 

29,6885 

29 6885 


Weather. 


the Englifn dandard. 


The range of the barometer is greater in winter than in 
fummer. Thus at Kendal the mean range of the barometer 
for five years, during Odtober, November, December, Ja¬ 
nuary, February, March, was 7.982 ; and for the fix fum¬ 
mer months 5.447*. *Mancheft. 

In ferene and fettled weather it is generally high ; and low Tranf. vol. 

in calm weather, when the air is inclined to rain ; it finks 1V- P‘ 

on high winds, rifes bigheft on eafterly and northerly 

winds, and finks when the wind blows from the fouth -J-.— t Hal- 

At Calcutta^, however, it is always highed when the wind ,e y- 

blows from the north-wed and north, and lowed when it ^ -Afiaeic 

blows from the fouth-eaft. Refearches, 

n . . voi. u. Ap- 

I he barometer falls fiiddenly before tempelts, and un- pendix. 

dergoes great ofcillations during their continuance.—Mr 
Copeland]] of Dumfries has remarked, that a high barome- |[ Mancheft. 
ter is attended with a temperature above, and a low baro- Tranf. vol. 
meter with one below, the monthly mean. Such are the iv. 
variations of the barometer as far as they have yet been ob- 
ferved. Let us now endeavour to account for them as well 
asweean. 

It is evident that the dendty of the atmofphere is lead Accounted 
at the equator, and greated at the poles; for at the equa- fac¬ 
tor the centrifugal force, the didance from the centre of 
the earth, and the heat, all of which tend to diminifh the 
dendty of the air,are at their maximum, while at the pole 
they are at their minimum. The mean height of the ba¬ 
rometer at the level of the fea, all over the globe, is 30 
inches ; the weight of the atmofphere, therefore, is the 
fame all over the globe. The weight of the atmofphere 
depends on its denfity and height : where the denfity of 
the atmofphere is greated, its height mud be lead ; and, 
on the contrary, where its denfity is lead, its height mud 
be greated. The height of the atmofphere, therefore, mud 
be greated at the equator, and lead at the poles ; and it 
mud dccreafe gradually between the equator and the poles, 
fo that its upper furface will refemble two inclined plane 
meeting above the equator their highed part*. 

During fummer, when the fun is in our hemifphere, the 


mean 


* Kirwan, 
'Irilh Tranf. 
vol. ii. p. 


43 = 
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By varia¬ 
tions in the 
denfity of 
the atmo- 
fphere. 
f Dr Gu¬ 
thrie, Edin. 
Tratif. vol. 
ii, p. *19. 
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mean heat between the equator and the pole does not differ 
fo much as in winter. Indeed the heat of northern coun¬ 
tries at that time equals the heat of the torrid zone : thus 
in Ruflia, during July and Auguft, the thermometer rifes 
to 85° f. Hence the rarity of the atmofphere at the pole, 
and confequently its height, will be increafed. The upper 
furface of the atmofphere, therefore, in the northern hemi- 
fphere will be lefs inclined ; while that of the fouthern he- 
mifphere, from contrary caufes, will be much more inclined. 
The very reverfe will take place during our winter. 

The denfity of the atmofphere depends in a great mea- 
fure on the preffure of the fuperincumbent column, and 
therefore decreafes, according to the height, as the preffure 
of the fuperincumbent column conftantly decreafes. But 
the denfity of the atmofphere in the torrid zone will not 
decreafe fo faff as in the temperate and frigid zones ; be- 
caufe its column is longer, and becaufe there is a greater 
proportion of air in the higher part of this column. This 
accounts for the obfervation of Mr Caffan, that the baro¬ 
meter only finks half as much for every 200 feet of eleva¬ 
tion in the torrid as in the temperate zones (b). The 
denfity of the atmofphere at the equator, therefore, though 
at the furface of the earth it is lefs, mud at a certain 
height equal, and at a ftill greater furpafs, the denfity of 
the atmofphere in the temperate zones and at the poles. 

In the article Wind we fhall endeavour to prove, that 
a quantity of air is conllantly afeending at the equator, and 
that part of it at lead; reaches and continues in the highsr 
parts of the atmofphere. From the fluidity of air, it is 
evident that it cannot accumulate above the equator, but 
mud roll down the inclined plane (c) which the upper fur¬ 
face of the atmofphere affumes towards the poles. As the 
furface of the atmofphere of the northern hemifphere is 
more inclined during our winter than that of the fouthern 
hemifphere, a greater quantity of the equatorial current of 
air mull flow over upon the northern than upon the fouth¬ 
ern atmofphere ; fo that the quantity of our atmofphere 
will be greater during winter than that of the fouthern he¬ 
mifphere ; but during fummer the very reverfe will take 
place. Hence the greatefl mercurial heights take place 
during winter, and the range of the barometer is lefs in 
fummer than in winter. 

The denfity of the atmofphere is in a great meafure re¬ 
gulated by the heat of the place : wherever the cold is 
greatefl, there the denfity of the atmofphere will be greatefl, 
and its column fhorteft. High countries, and ranges of 
lofty mountains, the tops of which are covered with fnow 
the greatefl part of the year, mull be much colder than 
other places fituated in the fame degree of latitude, and 
confequently the column of air over them much fhorter. 
The current of luperior air will linger and accumulate over 
thele places in its paffage towards the poles, and thus oc- 
cafion an irregularity in its motion, which will produce 
a fimilar irregularity in the barometer. Such accumula¬ 
tions will be formed over the north-weftern parts of Alia, 
and over North America : hence the barometer ufually 
Hands higher, and varies lefs there, than in Europe. Ac¬ 
cumulations are alfo formed upon the Pyrenees, the Alps, 
the mountains of Africa, Turkey in Europe, Tartary, and 
Tibet. When thefe accumulations have gone on for fome 
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time, the d.nfity of the air becomes too great to be balan- Weather, 
ced by the l'urrounding a.molphere ; it rulhes down on the 
neighbouring countries, and produces cold winds which 
raife the barometer. Hence the rife of the barometer 
which generally attends north-eall winds in Europe, as they 
proceed from accumulations in the north-weft of Afia, or 
about the pole ; hence, too, the north-weft wind from the 
mountains of Tibet raifes the barometer at Calcutta. 

We fhall endeavour to prove in the article Wind, that 
coniiderable quantities of air are, occafior.ally dellroyed i;i 
the polar regions. When this happens, the atmofphere to 
the ibuth rulhes in to fill up the void. Hence fouth-weft 
winds take place, and the barometer falls. 

As the mean heat of our hemifphere differs in different 
years, the denfity of the atmofphere, and confequently the 
quantity of equatorial air which flows towards the poles, 
mull alfo be variable. Hence the range of the barometer 
is different in d fferent years. Does this range 0 rrefpond 
to the mean annual heat; that is to fay, is the range great¬ 
efl when the heat is lead, and lead when the heat is greatefl ? 

In fome years greater accumulations than ufual take place 
in the mountainous parts in thefouth of Europe and Afia, 
owing, perhaps, to earlier falls of fnow, or to the rays of 
the fun having been excluded by long continued fogs. 

When this takes place, the atmofphere in the polar regions, 
will be proportionably lighter. Hence the prevalence of 
foutherly winds during fome winters more than others. 

As the heat in the torrid zone never differs much, the 
denfity, and confequently the height of the atmofphere, 
will not vary much. Hence the range of the barometer 
within the tropics is comparatively fmall ; and it increafes 
gradually as we approach the poles, becaufe the difference 
of the temperature, and confequently of the denfity, of the 
atmofphere increafes with the latitude. 

The diurnal elevation of the barometer in the torrid zone 
correfponding to the tides, obferved by Mr Caffan and o- 
thers, muftbe owing to the influence of the moon on the at¬ 
mofphere. This influence, notwithflanding the ingenious at¬ 
tempts of D’Alembert and feveral other philofophers, feems 
altogether inadequate to account for the various phenome¬ 
na of the winds. It is not fo eafy to account for the ten¬ 
dency which the barometer has to rife as the day advances, 
which feems to be eftablifhed by Mr Cotte’s table. Per¬ 
haps it may be accounted for by the additional quantity of 
vapour added to the atmofphere, which, by increafing the 
quantity of the atmofphere, may poflibly be adequate to 
produce the effeft. 

The falls of the barometer which preceed, and the ofcilla- 
tions which acompany, violent ftorms and hurricanes, fliow 
us that thefe phenomena are produced by very great rarefac¬ 
tions, or perhaps deftrudtion of air, in particular parts of the 
atmofphere. The falls of the barometer, too, that accompany 
winds proceed from the fame caufe. The obfervation made by 
Mr Copland, that a high barometer is accompanied by a tem¬ 
perature above the mean, will be eafily accounted for by every 
one acquainted with Dr Black’s theory of latent heat. The 
higher the mercury (lands, the denfer the atmofphere mult 
be ; and the denfer it becomes, the more latent heat it mud 
give out. It is well known that air evolves heat when con- 
denfed artificially. 

The 


(b) Shouid it not be examined whether the number of parts which the mercury finks for every 200 feet of elevation 
be not proportioned to the latitude of the place ? 

(c) It is of no confeqnence whether the furface of the atmofphere adtually forms an inclined plan, or, becoming rarer 
in a very flow ratio (as is probably the ca:e), afeends much higher than the place at which the equatorial currents begin 
to flow towards the poles ; tor ftill the different he ghts of air of the fame denfity in diffetent parts of the atmofphere will in 
fatfl form an inclined plane, over which thefe currents will roll, notwithflanding the very rare air which they may difplace. 


W E A [83 

Weather. The falling of the barometer which generally precedes 
rain remains Hill to be accounted tor ; but we know too 
little about the caufes by which rain is produced to be able 
to account for it in a fatisfadtory manner. Probably a ra¬ 
refied date of the atmofphere is favourable to the produ&ion 
of rain ; we know, at lead, that it is favourable to evapo¬ 
ration. Suppofing the obfervations which we made upon 
the changes which vapour undergoes in the atmofphere well 
founded, may not the vapour in its new form accumulate 
at a considerable height in the atmofphere ? and is not the 
height at which clouds are always formed a proof of this ? 
May not this fubdance, whatever it is, when by fome means 
or other it returns to the date of vapour, paffes its maxi¬ 
mum, and begins to fall in drops of rain, and confequently 
is no longer fupported by the atmofphere, caufe the baro¬ 
meter to fall fuddenly, at lead till new air rudies in to fup- 
ply its place ? 
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Thus we have endeavoured to deferibe the various pheno¬ 
mena of the weather, and to account for them as far as the pre- 
fent date of our meteorological knowledge enables us to go. 

It will be expedted that we fliould not pafs by unnoticed 
that branch of meteorology which has in all ages attracted 
the attention of mankind, and in which, indeed, every ci¬ 
ther part of the fcience, as far as utility is concerned, evi¬ 
dently centres ; we mean the method of prognofticating the 
weather. All philofophers who have dedicated their atten¬ 
tion to meteorology, have built upon the hope pf being 
able to difeover, by repeated obfervations, fome rules con¬ 
cerning the periods of the feafons and the changes of the 
weather, convinced that fuch difeoveries would be of the 
highed utility, efpecially in agriculture ; for by forefeeing, 
even in part, the circumdances of the feafons, we would 
have it in our power to prevent at lead a part of the Ioffes a- 
rifing from them, as by fowing, for inftance, the kind of corn 
bed adapted for the rain or the drought which is to enfue. 

The influence of the moon on the weather has in all 
ages been believed by the common people ; the ancient phi¬ 
lofophers embraced the fame opinion, and engrafted upon 
it their pretended fcience of adrology. Several modern 
philofophers have thought the opinion worthy of notice; 
among whom Meffrs Lambert, Cotte, and Toaldo, defer- 
vedly take the lead. Thefe philofophers, after examining 
the lubjedt with the greated attention, have embraced the 
opinion of the common people, though not in its full ex¬ 
tent. To this they have been induced both by the cer¬ 
tainty that the moon adtually has an influence on the at¬ 
mofphere as it has on the fea, and by obferving that cer¬ 
tain fituations of the moon in her orbit have almod con- 
flantly been attended with changes of the weather either to 
wind, to calm, to rain, or to drought. 

There are ten fituations in every revolution of the moon 
in her orbit, when fhe mud particularly exert her influence 
' on the atmofphere, and when confequently changes of the 
weather mud readily take place. Thefe are (1) the new and 
(2) full moon, when (he exerts her influence in conjunction 
with or oppofition to the fun ; (3 and 4) the quadratures : 
(5) the perigee and (6) apogee (for the difference in the 
moon’s didance from the earth is about 27,000 miles), the 
two paffages of the moon over the equator, one of which, Mr 
Toaldo calls (7) the moon’s afeending, and (8) the other the 
mom’s defeending equinox, the two lunidices as M. de la 
Lande has called them, (9) the boreal lunijice, when the 
moon approaches as near as fhe can in each lunation to our 
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zenith, (ro) the aujlral, when (he is at the greated di- Weather, 
dance from it, for the a&ion of the moon varies greatly 
according to her obliquity. With thefe ten points Mr 
Toaldo compared a table of 48 years obfervations for Lom¬ 
bardy, and found the refult as follows: 


Lunar Points. 

Attendee 
■with a 
changeof 
weather. 

Attended 
with no 
change. 

Proportion 
reduced to 
the loweft 
terms. 

New moons 

522 

82 

6 : 1 

Full moons - 

506 

92 

5 : 1 

Fird quarters 

424 

189 

24- : 1 

Lad quarters 

429 

182 

24 : 1 

Perigees 

546 

99 

7 : 1 

Apogees - 

517 

130 

4 : 1 

Afeending equinoxes 

465 

142 

3 i s 1 

Defeending equinoxes 

446 

*152 

2 A : 1 

Southern luniftices 

44 6 

154 

3 : 1 

Northern lunidices 

448 

162 

2| : 1 


And after examining a number of other tables of obferva¬ 
tions, and combining them with his own, he found the pro¬ 
portions between thofe lunar points on which changes of 
the weather took place, and thofe which paffed without 
any change when reduced to the lowed terms, to be as in 
the lad column of the above table : fo that we may wager 
fix to one, that this or that new moon will bring a change 
of weather, and five to one that a full moon will be at¬ 
tended by a change, and fo on. Several of thefe lunar 
points often coincide with one another, occafioned by the 
inequality of the moon’s periodical, anomaliflical, and fyno- 
dical revolutions, and by the progreflive motion of the ap- 
fes. Thus the new and full moon fometimes coincide with 
the apogees, the perigees, &c. Thefe coincidences are the 
mod efficacious. Their changing power, according to Mr 
Toaldo, is as follows : 

New moon coinciding with the perigee 33 : 1 

-with the apogee 7 : 1 

Full moon coinciding with the perigee 10 : 1 

-—with the apogee 8 : 1 

It ought to be remarked, that thefe changes of the weather 
feldom or never take place exactly when the moon is in thefe 
lunar points, but fometime before or after ; jud as the 
tide, fay the philofophers who contend for the influence of 
the moon, is not at its height till after the moon has paffed 
the meridian. 

The power of the moon over the ocean and the atmofphere 
is difplayed in a particular manner during the apfes, in con- 
fequence of her different didances from the earth during thefe 
two fituations. Now the apfes advance about 40° in the zodiac 
every year, and complete a revolution in about eight years 
and ten months. It is probable that the feafons and the 
conditutions of years have a period nearly equal to this re¬ 
volution, and that therefore nearly the fame feafons return 
every ten years. This periodical return of the feafons, as Andtooe- 
Pliny (d) feems to inform us, was obferved by the ancients. caCon°ape* 
Mr Toaldo found, that in Lombardy the quantities of rain riod of ten 
which fell during periods of nine fucceffive years were near- years, 
ly equal ; but that this was not true of other periods, for 
indance, of fix, eight, or ten years. By comparing in like 
manner the quantities of rain publiflted by the Royal Aca¬ 
demy of Sciences at Paris, from 1699 to 1752, he found, 


(d) “ Tempeftates ardores fuos habere quadrtnis annis.—Offonis vero augeri eafdem centefimi revolventi fe luna.” 
Lib. 18. c. 25. 
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that of fix feries of nine years, three were greater and three 
fmaller, but on both fides almoft equal to one another. 

During the revolution of the apfes, there are four 
remarkable points, the two equinoctial and two folftitial 
points ; in which, when the moon is in perigee, her effeCt 
will be moft powerful on the weather. The moon paffes 
from one equinoctial point to another in about four years ; 
in them its power is greatefl:: it is probable, therefore, that 
when an ordinary year happens, a return of another 
may be expedted in about four years. As the apfes 
after their revolution return again in the fame order as be¬ 
fore, it is probable that the return of the feafons will be 
nearly the fame in every feries of nine years. 

Such, according to Mr Toaldo, is the period at the end 
of which we are to expedt a return of the feafons. Mr 
Cotte, however, though he does not deny the influence pf 
the revolution of the apfes, places greater confidence in 
the lunar period of 19 years; at the end of which, the new 
and full moons return to the fame day in the Julian year. 
He fuppofes, that in like manner the feafons correfpond 
with one another every 19 years. The fimilarity, he in¬ 
forms us, is ftriking between the temperatures of the years 
1701, 1720, 1739, 1758, and 1777. Thatof 1758, upon 
which we have obfervations much detailed by M. du Ha¬ 
mel, has a remarkable coincidence with 1777: there was 
fcarcely any difference in the temperatures of the corre- 
fponding months. The years 1778, 1779, and 1780, have 
been hot and dry, and they correfpond with years which 
have had the fame charadter. The years correfponding with 
1782, efpecially 1725 and 1763, have been Angularly cold, 
humid, and late, as was the cafe with 1782 f. 

Such is an imperfect view of the opinions of thofe phi- 
lofophers who have endeavoured to eftablifh the influence of 
the moon over the weather. The moil important of their 
maxims for prognofticating the weather are the following i 

1. When the moon is in any of the ten lunar points a- 
bove mentioned, a change of the weather may be expedted. 
The moil efficacious of thefe points are the conjunctions 
and apfes. 

2. The coincidence of the conjundtions with the apfes 
is extremely efficacious: that of the new moon with the 
perigee gives a, moral certainty of a great perturbation. 

. 3. The new and full moons, which fometimes produce no 
change on the weather, are fuch as are at a diftance from 
the apfes. 

4. A lunar point commonly changes the flate into which 
the weather was brought by the preceding point. For the 
moil part the weather never changes but with fome lunar 
point. 

5. The apogees, quadratures, and fouthern luniftices, com¬ 
monly bring fair weather, for the barometer then rifes; the 
Other points tend to make the air lighter, and thereby to 
produce bad weather. 

6. The moil efficacious lunar points become ftormy about 
the equinoxes and folftices. 

7. A change of weather feldom happens on the fame 
day with a lunar point, but fometimes before and fometimes 
after it. 

8. At the new and full moons about the equinoxes, and 
even the folftices, efpecially the winter folftice, the weather 
is commonly determined to good or bad for three, or even 
fix months. 

9. The feafons and years have a period of eight or nine 
years correfponding with the revolution of the lunar apfes, 
and another of 19 correfponding to the lunar period.. 

Would it not be worth while to publifh a meteorological 
Calendar yearly, marking the time, to which the lunar points 
■correfpond, at which changes of the weather may be expeff- 
Vol. XVIII, Part II. 


ed, efpecially when any of thefe points coincide; and mark- VTc: 
ing the probability of a change at any particular time ? and,'* 
might not this be attended by a diary of the weather for 
the 9 or 19 correfponding yeas s ? By this means, if there 
is any probability in the opinion that the moon has influ¬ 
ence over the Weather, men would be enabled to forefee 
changes with a conilderable degree of probability ; and at 
any rate, we would be able, by the united obfervations of 
a whole nation, to determine whether there be any truth 
in the opinion ; and if there be, as its univerfality would 
lead one to fuppofe, fucceeding obfervations would gradual¬ 
ly correCt the imperfection of our prefent rules, and enable 
us to hring our prognoftics of the weather to the greatefl: 
exa&nefs. 

We are not fo fanguine, however, as Mr Toaldo and P. 

Cotte on this fubjeCt. Even allowing the influence of the Remark* 
moon on the weather to be as great as they could defire, on the lu * 
and fuppofing, .which is very far from being the cafe, that nar 
it is not influenced by any other caufe, we do not fee how CIKC ’ 
the feafons could return in the fame order every 9th or 
19th year. The motions of the heavenly bodies (elpecially 
the moon) are, ftriCtly fpeaking, incommenfurable. The 
lunar apogee returns to the fame fituation in eight years 
ten months (without reckoning hours and minutes): at its 
firft return it will be two months or figns removed from 
the fame fituation with the fun ; at the end of the fecond 
period, four months; and at the end„of the third, fix months; 
fo that if the feafon was winter at the beginning, after three 
revolutions it will be the middle of fummer. Now, how in 
this cafe can the fame feafons return ? Suppofing the equi¬ 
noctial points to produce conftantly great changes on the 
weather, if one of them during the firft revolution happen¬ 
ed in winter, in the fecond it would happen in fpring, and 
the third in fummer; fo that what would during the firft 
revolution produce a particular winter, would in the fecond 
act upon the fpring, and in the third on the fummer. 

Would it in thefe cafes produce fimilar changes on the wea¬ 
ther ? Surely not. And whether it did or not, would the 
fame feafons return in every revolution ? In fix complete 
revolutions, indeed, or 53 years, the lunar perigee returns to 
the fame fituation as at firft, very nearly, in the fame feafon-s it 
might be expeCled then that the feafons would perform a com¬ 
plete revolution every 53 years, and that the 54th would ex¬ 
actly refemble the firft, and fo on. This may poffibly be the 
cafe, but it is by no means probable ; for when Mr Toaldo 
compared the quantity of rain which fell at Paris during 
1699, 1700, 1701, 1702, See. with what fell in 1752, 1753, 

1754, &c. though the firft years in each feries correfponded 
pretty exactly, the difference being only eight lines, there 
was no fuch refemblance hetween any of the following years. 

Neither are we convinced that the influence of the moon 
can have fuch an effeCl on the weather as the above men¬ 
tioned philofophers fuppofe. The moon only ads, as far 
as we know at leaft, by producing tides in the atmofpbere; 
for the refined fpeculations of Mr Toaldo about its eleCh i- 
cal influence we cannot admit, as the eleClricity of the at¬ 
mofpbere is lefs during the night, when the moon’s influ¬ 
ence fhould be greatefl, than during the day. Now we do 
net fee how thefe tides, fuppofmg them greater than they 
are, can he adequate to the effects aferibed to them. 

Mr Kirwan f has lately endeavoured to difeover probable t Irifh 
rules for prognofticating the different feafons, as far as re- Ti-anf. vol. 
gards Britain and Ireland, from tables of obfervations alone. v ‘ P’ 

On perufing a number of obfervations, taken in England *4 t- 
from 1677 to 1789, he found, 6 

1. That when there has been no ftorm before or after the thod of 
vernal equinox, the enfuing fummer is generally dry at leaft prognofti- 
five times in fix. eating the 

5 N 2. That weath<r * 
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Weather. 2. That when a ftorm happens from an eafterly point, 
either on the 19th, 20th, or 21ft of May, the fucceeding 
fummer is generally dry four times in five. 

3. That when a ftorm arifes on the 25th, 26th, or 27th 
of March (and not before), in any point, the fucceeding 
fummer is generally dry four times in five. 

4. If there be a ftorm at fouth-weft or weft-fouth-weft 
on the 19th, 20th, 21 ft, or 22d of March the fucceeding 
fummer is generally wet five times in fix. 

In this country winters and fprings, if dry, are mod com¬ 
monly cold ; if moift, warm : on the contrary, dry fum- 
mers and autumns are ufually hot, and moift fummers cold. 

So that if we know the moiftnefs or drynefs of a feafon, we 
can judge pretty accurately of its temperature. 

From a table of the weather kept by Dr Rutty, in Dub¬ 
lin, for 41 years, Mr Kirwan endeavoured to calculate the 
probabilities of particular feafons being followed by others. 
Though his rules relate chiefly to the climate of Ireland, yet 
as probably there is not much difference between that ifland 
and Britain in the general appearance of the feafons, we 
fhall mention his conclufions here. 

In 41 years there were 6 wet fprings, 22 dry, and 13 
variable; 20 wet fummers, 16 dry, and 5 variable ; 11 wet 
autumns, ndry, and 19 variable. A feafon, according to 
Mr Kirwan, is counted wet when it contains two wet 
months. In general the quantity of rain which falls in dry 
feafons is lefs than five inches, in wet feafons more : variable 
feafons are thofe in which there falls between 3olb. and 
361b. a lb. being equal to .157639 of an inch. 

The order in which the different feafons followed each 
other was as in the following table: 
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Times. 


Times. 


A dry fpring 


A wet fpring 


A variable fpring 


A dry fummer 


A wet fummer 


A variable fummer - ^ 

A dry fpring and dry J 
fummer - 1 

A dry fpring and wet 3 ► 
fummer 1 

A wet fpring and dry I 
fummer * ' # 

A wet fpring and wet J 
fummer - - 1 

A wet fpring and vari- J 
able fummer - £ 

A dry fpring and 
able fummer 


vari-1 


‘ dry 


IX 

wet 


8 
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3 
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U 

V 

c 

0 
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. c 

r f 

5 
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d 

1 
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co 

5 
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7 
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1 
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5 
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5 
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6 
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5 
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3 
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12 
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1 
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3 
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1 

1 dry 


3 
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4 
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c 

4 

dry 

6 

2 

wet 

£3 

it 

c 
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6 

dry 
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0 
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0 

dry 


2 
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1 
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2 

dry 


1 

wet 


0 
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0 

dry 


0 

wet 


2 
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8 

Tt 
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s 

¥ 
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5 

TT 
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TT 

1 
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5 

TT 

5 

TT 
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x 

5 
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3 
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x 

s 

X 
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4 

TT 

2 

¥ 

O 

6 

¥ 

O 

O 
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wet fummer 

A variable fpring and 
variable fummer 
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Hence Mr Kirwan deduced the probabilitiy of the kind 
of feafons which would follow others. This probability is 
expreffed in the laft column of the table,- and is to be un- 
derftood in this manner : The probability that a dry fum¬ 
mer will follow a dry fpring is -ii i that a wet fummer will 
follow a dry fpring ; that a variable fummer will follow 
a dry fpring > and fo on. 

This method of Mr Kirwan, if there is fuch a connexion 
between the different feafons that a particular kind of weather 
in one has a tendency to produce a particular kind of wea¬ 
ther in the next, as it is reafonable to expeft from theory, 
may-in time, by multiplying obfervations, come to a great 
degree of accuracy, and may at laft, perhaps, lead to that 
great defideratum, a rational theory of the weather. As 
we wifh to throw as much light as poffible on this impor¬ 
tant fubjeft, we fhall add to thefe a few maxims, the truth of 
which have either been confirmed by long obfervation, or 
which the knowledge we have already acquired of the caufes 
of the weather has eftablifhed on tolerably good grounds. 

1. A moift autumn with a mild winter is generally fol¬ 
lowed by a cold and dry fpring, which greatly retards vege¬ 
tation.—Such was the year 1741*. 

2. If the fummer be remarkably rainy, it is probable that 
the enfuing winter will be fevere ; for the unufual evapora¬ 
tion will have carried off the heat of the earth. Wet fum¬ 
mers are generally attended with an unufual quantity of 
feed on the white thorn and dog-rofe bullies. Hence the 
unufual fruitfulnefsof thefe fhrubs is a fign of a fevere winter. 

3. The appearance of cranes and birds of paffage early 
in autumn' announces a very fevere \\ inter; for it is a fign 
that it has already begun in the northern countries. 

4. When it rains plentifully in May, it will rain but little 
in September, and vice verfa. 

5. When the wind is fouth-weft during fummer or au¬ 
tumn, and the temperature of the air unufually cold for the 
feafon, both to the feeling and the thermometer, with a low 
barometer, much rain is to be expedted f. 

6. Violent temperatures, as ftorms or great rains, pro¬ 
duce a fort of crifis in the atmofphere, which produces a 
conftant temperature, good or bad, for fome months ||. 

7. A rainy winter predidfs a fteril year_A fevere au¬ 

tumn announces a windy winter 

Thus we have endeavoured to deferibe the various phe¬ 
nomena of the weather, and to explain them as far as the 
infant ftate of our knowledge of the atmofphere furnifhed 
us with principles. 

Notwithftanding the imperfedlion of our prefent know¬ 
ledge of this fubjeft, the numbers and the abilities of the 
philofophers who are at prefent engaged in the ftudy can¬ 
not fail at laft of being crowned with fuccefs ; and perhaps 
a rational and fatisfadtory theory of the weather is not fo 
far diftant as we at prefent fuppofe. It is a pity, however, 
that in a fcience attended with fo much difficulty as meteo¬ 
rology is, various artificial difficulties fhould have been 
thrown in the way, which contribute very much to ob- 
ftrudf its progrefs. There are no fewer than four thermo¬ 
meters 
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Weather meters ufed at prefent in different parts of Europe ; and the the lams over the pulleys at EE, and balanced by weights Weaving-. 

II obfervations made by each of them muft be reduced to one at the other ends. From the lower bar of each lam or hid- 
Wea ving. common ftandard before it is poffible to compare them with die a rope paffes to the treadles or moveable bars at O O : fo 


one another. This is a tedious enough bufinefs, but it is 
nothing at all to the redudtion of obfervations of rain and of 
the barometer to one common ftandard. Every nation has its 
own peculiar meafure ; and the French, to add to the diffi¬ 
culty, have reckoned by lines, and twelfths of lines, inftead 
of by decimal parts of an inch. Whether, however, this be 
the cafe at prefent or not, we know not, as we have Teen no 
meteorological tables drawn up in France later than 1792. 
Philofopbers ought certainly to fix upon fome common ftan¬ 
dard of weights and meafures, otherwife the labour in mete¬ 
orology, and even in chemiftry, muft foon become intole¬ 
rable. The only other poffible way to remedy this evil 
would be, to conftrudt accurate tables, in which the various 
weights and meafures ufed by philofophers are reduced to 
one common ftandard. This has already been done in part; 
but no table of this kind which we have feen is fufficient 
to remedy the evil: few of them defcend to decimal parts 
of fmall weights or meafures; yet without this theyfeldom 
can fave the trouble of calculation. 

Weather, in fea-language, is ufed as an adjedlive, and 
applied by mariners to every thing lying to windward of a 
particular fituation: thus, a (hip is faid to have the wea¬ 
ther-gage of another, when (he is farther to windward. 
Thus alfo, when a fhip under fail prefents either of her fides 
to the wind, it is then called the weather-fide or ’weather - 
•board ; and all the rigging and furniture fituated there¬ 
on are diftinguilhed by the fame epithet, as the ’weather - 
/brands, the ’weather-lifts, the weather-braces, Si c. 

To Weather, in fea-language, is to fail to windward of 
Tome (hip, bank, or head-land. 

WEATHER-Cock, a moveable vane, in form of a cock, or 
other ftiape, placed on high, to be turned round according 
to the diredtion of the wind, and point out the quarter from 
whence it blows. 

• WEATHER-Glafs. See Barometer. 

WEATHERING, among f.iilors, fignifies the doubling 
or failing by a head-land or other place. 

WEAVING, the art of working a web of cloth, filk, 
or other ftuff, in a loom with a fhuttle. For an idea of the 
manner in which this is performed, fee Cloth. 

Weaving-Loom , a machine for weaving cloth, filk, &c. 
by railing the threads of the warp in order to throw in the 
Ihoot, and ftrike it clofe. Of thefe there are various kinds, 
diftinguilhed by the different forts of cloths, fluffs, filks, 
&c. in which they are employed ; and which are chiefly 
diftinguilhed by the number and variety of the threads they 
raife in order to work the warp, either 'plain or in figures, 
by making more or lefs of the woof or (hoot appear through 
the warp. In orderto give a general idea of weaving, we 
{hallhere defcribe the parts of the common weaver’s loom. 
See Plate DXXXIX. fig. 1. in which e f, c f are the front 
polls, and g, g the back polls of the loom ; III, mm, m m 
are the lams in their place at Qj^ or, as they are called in 
fome parts of Scotland, the kiddies, and in others the 
Jlaves. They are compofed of ftrong threads, ftretched be¬ 
tween two horizontal bars, an upper and a lower. The 
threads of one lam are lo difpofed as to pafs between the 
upper threads of the warp, while they admit the lower threads 
to pafs through loops or fmall holes in them, and the difpo- 
fition of the threads of the other lam is fuch, that while they 
pafs between the lower threads of the warp, they admit the 
upper threads to pafs through the fmall holes juft mentioned. 
The lams are fufpended from the crofs bar or Lwtlearcr 
I IH, by means of ropes n , « palling from the upper bars of 


that when a foot preffes a treadle, the lam faftened to it 
finks, while the other rifes by means of the balancing 
weight fufpended from the pulley at E. The workman 
then throws in the woof by means of the (huttle, and clofes it 
by one or two ftrokes of the lay or batten, of which V/B,WB 
are called the /wards, CC the cap, or in Scotland the upper 
Jhell, DD the block or under Jhell, and PP the reed or comb 
contained between thefe Ihells. LL is the bench on which 
the workmen fit; for the loom which our figure reprefents 
is conftrudted for weaving cloth of fuch a breadth as to re¬ 
quire two workmen, who have their quills in a box d on the 
middle of the bench on which they fit. Between the work¬ 
mens bench and the batten or lay is the breajl-bar I, I, a 
fmooth fquare beam, in which there is an opening to let the 
web through as it is wove. From this opening the web S S 
paffes to the knee roll or web beam GG, round which it is 
rolled by means of the fpokes, vifible in the figure, and kept 
from being unrolled by a wheel with teeth and clench, vifi¬ 
ble likewife in the figure. In fome looms the web paflcs 
from the knee-roll to the wooden frame X, to be dried as it 
is wove. Oppofite to the breaft-bar, and on the other fide 
of the batten or lay, is the caste-roll or yarn-beam, on which the 
warp is rolled when put into the loom, and from which it 
is gradually unrolled as the w r ork proceeds. TT are bob¬ 
bins filled with yam of the warp to mend fuch.threads of it 
as may be broxe ia the weaving ; and B b, B b are clues of 
the fame kind of yarn with the borders of the warp, to 
mend fuch threads as may there be broken. 

Fig. 2. reprefents the common fliuttle with the vacuity- 
in the middle, in which the quill with the woof is placed on 
a fpindle or axis. As this {huttle is thrown with one hand 
in at one fide of the warp, and received with the other hand 
at the other fide, it is obvious, that when the web is of a 
breadth too great for a man to reach from one fide of it to 
the ether, two workmen muft be employed and much time 
loft. To remedy this inconveniency, a new fhuttle has, in 
Great Britain, been lately brought into very general ufe, and 
called th flying Jhuttle, becaufe it flies through the warp 
with wonderful rapidity on two fteel rollers RR (fig. 3.) 
This fhuttle is not thrown with the hand, but moved back¬ 
wards and forwards by a very Ample piece of machinery, 
of which fig. 4. will give the reader a fufficiently accurate 
conception. To each end of the batten or lay L is faften¬ 
ed a kind of open box B, b, with the bottom or horizontal 
fide exadtly on a level with the threads of the warp of the 
intended web. In each of thefe boxes is a vertical piece of 
wood D, d, of confiderable thicknefs, called a driver. This 
driver is moved eafily on an iron fpindle or axis from one end 
of the box to the other bymeans of a flenderropeCCCD, and 
a handle H is feen in the figure. When the weaver is to be¬ 
gin bis work, he lays the (huttle on its rollers in the box B 
with the iron tip T (fig. 3.) touching, or almoft touching, 
the driver D (fig. 4.). Then moving the handle H, with a 
fudden jerk, towards the box b, the driver D forces the Ihut- 
tle with a rapid motion thro’ the warp till it ftrikes d, which 
is impelled by the ftroke to the further end of the box b. 
The two drivers D and d have now changed their pofitions 
in their refpedtive boxes; fo that the driver which was at 
the front of its box before, is now at the farther end of it, 
and vice verfa. Then by a Ridden jerk of the hand towards 
B the (huttle is driven back till it ftrike D ; and thus is the 
work continued without the weaver having occafion ever to 
ft retch his arms from one margin of the web to the other. 
That the (huttle may not, by the unfteadinefs of the workl 

5 N 2 mm’s 
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man’s hand, be driven %\g-%ag through the warp or out of 
the place in which it ought to move, the guiding or driving 
rope CCCD is made to pafs through fmooth holes or loops 
C, C, at the ends of the ropes EC, EC, fufpended either 
from the crofs bar on the top of the loom or from the fwords 
of the batten. 

This fhuttle, we fhould think, a great improvement in 
every kind of weaving loom, though fome of the older 
tradefmen, with whom we have converfed on the fubjedt, 
contend, that it is valuable only in what they call light-work, 
fuch as cotton or linen cloth, or when the web, if woollen, 
is very broad. 

WEB, a fort of tiflue or texture formed of threads inter¬ 
woven with each other ; fome whereof are extended in 
length, and called the warp ; others are drawn acrofs, and 
tailed the woof. 

WEDGE, one of the mechanical powers. SccMechanics. 

WEDNESDAY, the fourth day of the week, fo called 
from a Saxon idol named Wsdea , fuppofed to be Mars, 
worfhipped on this day 

AJh- Wednesday, the fir ft day of Lent, fo called from the 
cuftom obferved in the ancient Chriftian church of penitents 
expreffing their humiliation at this time, by appearing in 
fack-cloth and afhes. 

WEED, a common name for all rank and wild herbs, 
that grow of themfelves, to the detriment of other ufeful 
herbs they grow among. 

Weed, in the miners language, denotes the degeneracy of, 
a load or vein of fine metal into an ufelefs marcafite. 

Weeds, alfo denote a peculiar habit, worn by the re¬ 
lids of perfons deceafed, by Way of mourning. 

WEEK, in chronology, a divifion of time comprifmg 
fevendays. See Planetary Days and Sabbath. 

Paffton- Week, or the Holy Week, is the lad week in 
Lent, wherein the church celebrates the my fiery of our Sa¬ 
viour’s death and paflion. 

Week or Wyck, in geography, a parliament and port- 
town of Scotland, in the (hire of Caithnefs. W. Lon. y. 

2. N. Lat. 58. 30. 

Weeks Ember. See Ember. 

Feajl of Weeks. See Pentecost. 

WEEVEL, Method of defraying. See Granary. 

WEEVER, in ichthyology. See Trac&inus. 

WEEVIL, in zoology, a fpecies of curculio. See Cur- 
culio. 

WEIGH, a weight of cheefe, wool, &c. containing 256 
pounds avoirdupois. Of corn, the weigh contains 40 bu- 
fhels ; of barley or malt, fix quarters. In fome places, as 
Eflex, the weigh of cheefe is 300 pounds. 

WEIGHING, the ad of examining a body in the ba¬ 
lance to find its weight. 

Weighing Anchor, is the drawing it out of the ground it 
had been cad into, in order to fet fail, or quit a port, road, 
or the like. 

WEIGHT, in phyfics, a quality in natural bodies, 
■whereby they tend downwards towards the centre of the 
earth. Or, weight may be defined in a lefs limited manner, 
to be a power inherent in all bodies whereby they tend to 
fome common point, called the centre of gravity, or to 
fpeak more accurately, to one another: and that with a 
greater or lefs velocity, as they are more or lefs denfe, or 
, as the medium they pafs through is more or lefs rare. See 
Mechanics. 

Weight, in commerce, denotes a body of a known 
weight appointed to be put in the balance againft other 
bodies whofe weight is required. 
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The fecurity of commerce depending, in a good meafure, Weight 
on thejuftnefs of weights, which are ufually of lead, iron, 
or brafs, mod nations have taken care to prevent the fal- 
fification thereof, by damping or marking them by proper 
officers, after being adjuded by fome original dandard. 

Thus, in England, the ilandard of weights is kept in the 
exchequer by a particular officer, called the clerk of the mar - 
let. 

Weights may be didinguidied into ancient and modern. 

I. Ancient Weights. 

1. Thofe of the ancient Jews, reduced to the Englifh 
troy weight; will dand as in the following table: 

lb oz. dwt. gr. 


Shekel 


a o 9 2$ 


60 


3000 


Maneh 


3 6 


i°t 


5 ° 


Talent 


2. 


Roman weights, reduced to 
will dand as in the following table: 

Lentes 


► 113 IO I IOt 

Englifh troy weight, 


4 

Siliquas - . 00 3^ 

12 

3 

Obolus - - 0 0 

24 

r 6 

2 

Scriptulum - 0 0 18^- 

7 2 

18 

6 

3 

Dr 

achma - 02 6 f x 

96 

24 

8 

4 

*T 

Sextula 0 3 ©f 1 

1+4 

36 

12 

6 

2 

1! 

Sicili 

;us 04 13* 

aella 06 1* 

192 

48 

l 6 

8 

2 f 

2 

ii' 

D 

576 

H 4 

48 

2 A 

* 

8 

6 

4 

3 

Unci* 0 18 

6912 

1728 

576 

28S *96 

72 

48 

36 

iajLibra io 18 134 


The Roman ounce is the Englifh avoirdupois-ounce, which 
they divided into 7 denarii, as well as 8 drachmas. 


3. Attic Weights 


Drachma 


100 


60001 


Mina 


Einglifli Troy Weight., 
lb. oz. dwt. gr. 

0 0 2 16.9 

I l IO IO 


60 


Talent 


67 7 5 


II. Modern Weights. 


I. 


. ^^--MvRenardfon, in a paperpublifhed 

m the Philofophical Tranfadhons, has- proved, that at fird 
there was but one weight in England, and that this was the 
avoirdupois. Troy weight was introduced in the time of 
Henry VII: At prefent, both the troy and avoirdupois 
weights are ufed m England. Troy weight feems to have 
derived its name from Troyes, a town in France, where a 
celebrated fair was kept. It is ufed for weighing gold, 
filver, jewels, filk, and all hquors. The avoirdupois is ufed 
lor weighing, other things.. 
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Weight. Table of Troy Weight , as ufed ly the 

" ' Gohlfmiths, itfc. Apothecaries. 

Grains Grains 

24 Penny-weight. 20 I Scruple. ^ 
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480 20 i Ounce. 60 3 Dram. 3 

,5760 240) 12 Pound. 480 j 24 8 Ounce. ^ 

5760 288 96 12 Pound. 

The troy pound in Scotland, which by ftatute is to be 
the fame as the French pound is commonly fuppofed equal 
to 15 ounces and three quarters troy Englilh weight, or 
7560 grains. But by a mean of the ftandards kept by the 
dean-of-guild of Edinburgh, it weighs 7599^ or 7600 
grains. 

Table of Avoirdupois Weight . 


Drams. 

16 

An ounce. 


256 

16 

A pound. 

7168 

448 

28 

A quarter. 

28672 

1792 

112 

4 A hundred. 

57344 ° 

O 

00 

CO 

2240 

80 20 A ton 


Half- 

2 

4 

ounce. 

Ounce. 

2 Half-quarter pound. 

8 

4 

2 

Quarter pound. 

16 

8 

4 

2 

Half-pound. 

3 2 

16 

8 

4 

2 Pound. 

Ou 

K> 

O 

O 

1600 

GO 

O 

O 

O 

O 

20Q too jQuintal. 


Weight. 


The avoirdupois pound is equal to 7004 troy grains, the 
avoirdupois ounce to 437.75 grains ; and it follows of con- 
fequence, that the troy pound is to the avoirdupois pound 
as 88 to 107 nearly; for as 88 to 107, fo is 5760 to 
7003.636 : that the troy ounce is to the avoirdupois ounce 
as 80 to 73 nearly;’ for as 80 to 73, fo is 480 to 438. 
An avoirdupois pound is equal to ilb. 2 oz. 11 dwts. 20 gr. 
troy: a troy ounce is equal to 1 oz. i*55dr. avoirdupois 4 
an avoirdupois dram contains 27.34375 grains; 175 troy 
pounds are equal to 144 avoirdupois pounds. 

The moneyers have a peculiar fubdivifion of the grain 
troy: thus, 

{ Grain“J C 20 Mites. 

Mite i . 1 24 Droits. 

Droit f mt0 1 20 Periots. 

Periot J £24 Blanks. 

The Englilh weights are ufed in the United States of 
America. 

2. French Weights —Different weights were formerly ufed 
in moft of the different provinces of Prance: we believe that 
they have lately undergone feveral alterations; a projett of 
this kind is given in the article Revolution of France. Be 
that as it may, a knowledge of the ancient weights of that 
country is of importance on account of the books in which 
they are ufed. The Paris pound contains 1.6 ounces, and is 
divided two ways. 

Grains 

24 Penny.weight. 

.72 3 Gros. 

.576 24 8 Ounce. 

4608 192 64 8 Marc.. 

.9216 384 128 16 2 Pound 


The weights of the firft divifion are ufed to weigh gold, 
filver, and the richer commodities; and the weights of tire 
fecond divifion for commodities of lefs value. 

The Paris 2 marc, or pound weight, is equal to 7560 
grains troy, and the Paris ounce equal to 472.5 grains 
troy. 

lb. oz. dwt. gr. 

The Paris pound = i 3 15 o troy 
The Paris ounce = 0 019 16.5 troy. 

A grain troy = 1.2186507 of a Paris grain. 

But the pound was not the fame throughout France. At 
Lyons, e. gr. the city pound made only 14 ounces: fo that 
100 Lyons pounds was only 86 Paris pounds. But be- 
fide the city pound, they had another at Lyons for filk, 
containing 15 ounces. At Thouloufe, and throughout the 
Upper Languedoc, the pound was 13 ounces and a half of 
Paris weight. At Marfeilles, and throughout Provence, 
the pound was 134 ounces of Paris weight. At Rouen, befide 
the common Paris pound and marc, they had the weight 
of the vicomte; which was 16 ounces, a half, and five-fixths 
of the Paris weight. The weights enumerated under the 
two articles of Englilh and French weights are the fame 
that are ufed throughout the greateft part of Europe; only 
under fomewhat different names, divifions, and proportions. 

French weights are ufed in all the French American fettle- 
ments. 

3. Dutch Weights .—The weight ufed in Amfterdam and 
all over Holland is called Troy Weight, and is exactly the 
fame with that ufed at Bruffels. The Dutch weights are 
as follows: 

.Dulkens. 

2 iTroyken. 


4 2 Vierling 


16 

— 

8 

4 

As. 



512 

256 

128 

3 2 

Angl 

e. 

1024c 

5120 

2560 

640 

20 

Ounce. 

81920 

40960 

20480 

5120 

160 

8 |Marc.. 


French grams. 

The Amfterdam pound ufed in commerce is divided into 
16 ounces, 32 loots, or 128 drachms. This pound con¬ 
tains 2 marcs troy, and ought therefore to weigh only 
10240 as 1 but it weighs 10280; fo that it is a little hea¬ 
vier than the troy pound of Amfterdam : 256 lb. of com- 
merce are equal to 257 lb. troy of Holland. Two diffe¬ 
rent pounds are ufed by apothecaries; the one containing 2 
marcs, the other only 1 i. The firft is called arfenic pound 

weight; 



WEI [ 838 ] WEI 


Weight, weight: it contains 16 ounces, the ounce 8 drachms, the 
drachm 8 fcruples, the fcruple 20 grains. The fecond is 
called the apothecary’s pound ; it is divided into 12 ounces, 
or 24 loots. Three arfenic pounds are equal to 4 apothe¬ 
cary’s pounds. 

The Dutch done - = 8 commercial lb. 

The Lifpundt, or LI. = ij 

The hundred weight =100 

The Schippondt, or Sch. lb. = 300 

4. Spanijh Weights .-—The marc of Caftile, ufed for weigh- 
ing gold and filver, is divided as follows , 


Grains (gold weight). 


I 2 

124 

Grain (filver weight). 

n 4 rTomine (gold weight). 

12 ii-j Tomine (filver weight). 


36 

3 i 

3 

Adarme. 

IS 

72 

6i 

6 

2 

Ochava. 

96 

9 2 Vy 

8 

/ * s 

2—~ 
4 x S 

t-ryCaftellano. 

600 

5 76 

5 ° 

4.8 

3 6 

8 64 Ounce. 

48004608 

400 

3 8 4 

128 

64 50I 8 |Marc. 


The marc, according to Tillet, is equal to 7 oz. 4 gros, 
8 grains French, which is equal to 4785 as of Holland. 
One hundred marcs of Caftile = about 934 marcs of Hol¬ 
land ; 100 marcs of Holland = 107 marcs of Caftile. Me¬ 
dicines are fold by the fame marc ; but it is divided diffe¬ 
rently, containing 8 ounces, 64drachms, 192 fcruples, 384 
obolos, 1152 caradleras, 4608 grains. 

The Spanifti commercial pound is divided into two 
marcs, called marcs of Tejo, each of which is equal to the 
marc of Caftile. This pound is divided into 16 ounces, 256 
adarmes, 9,216 grains. 

5. Weights of Portugal .—The Lifbon marc for effaying 
fdver confifts of 12 deniers, and the denier of 24 grains. 
The marc of Portugal for weighing gold and filver is equal, 
according to Tillet, to 7 ounces, 34 gros, and 34 grains 
French, which makes 4776 as of Holland ; fo that it is ex- 
adtly the fame with the Lifbon pound. It is divided into 
8 ounces, 64 outavas, 192 fcruples, 4608 grains. 

The pound confifts of 2 marcs, 16 ounces, or 96 outavas. 
The arroba of 32 lb. the quintal of 4 arrobas, or 128 lb. 
100 Oporto pounds make 874-th pounds of commerce of 
Amfterdam. 

6. Weights of Italy.—-Genoa. Two kinds of weights 
are ufed at Genoa, the pefogrojfo (heavy weight), and the 
pefo fottile (lightweight): the latter is ufed for weighing 
gold and filver, the former for other things. The pound 
of the pefo fottile is equal, according to Tiller, to x marc, 
2 ounces, 24 gros, 30 grains French. It is divided into-8 
ounces, the ounce into 24 deniers, and the denier into 24 
grains. The pound of the pefo groffo is equal to 1 marc, 
2 ounces, 3 gros, 5 grains, French. It is divided into 12 
ounces : 

The cantaro =100 lbs. pefo groffo. 

The rubbo = 25 lbs. 

The rotolo = 1^ lhu. 

100 lbs. pefo groffo = 64-5- lb. of commerce of Amfterdam. 

100 lbs. pefo fottile = 129 marcs troy of Holland. 

Rome. The Roman pound confifts of 12 ounces, tile 


ounce of 24 deniers, the denier of 24 grains. The Roman Weigh*, 
pound, according to Tillet, is equal to 1 marc, 3 ounces, 

4 gros, 14 grains, French. 

Venice. The marc for weighing gold and filver contains 
8 ounces, 32 quarti, 1152 carati, or 4608 grani. An 
hundred marcs of Venice = 97-f marcs troy of Holland, 

100 marcs of Holland = 103 of Venice. In Venice they 
alfo ufe a pefo groffo and peffo fottile. 100 lbs. pefo groffo = 

944 commerical lbs. of Amfterdam. 100 lbs. pefo fottile = 

614 ditto. 

7. Swedifh Weights .—The marc for weighing gold and 
filver is equal to i6 1 ods, 64 quentins, or 4384 as. The 
pound of 3 2 lods, ufed for weighing food, is equal, accord¬ 
ing to Tillet, to 1 marc, 5 ounces, 7 gros, 8 grains French, 
which makes 88484 as troy of Holland. This anfwers 
exaflly to the weight of the different pounds, as fixed in 
Sweden, viz. 8848 as = the pound for weighing articles 
of food; 7821 flf as = marc ufed in the mines ; 7450^- 
as = marc ufed in towns and in the country; 70784 
as = marc ufed for weighing iron; 7416 as = pound ufed in 
medicine. 

The Ikippund = 400 lbs. for weighing food. 

The centner = 120 lbs. 

The waag = 165 lbs. 

The ften 2= 32 lbs. 

The Swedilh as 1= 1 as of Holland troy. 

8. German Weights. — Vienna. The marc of Vienna for 
weighing gold and filver is divided into 16 loths, 64 quin- 
tals, or 256 deniers or pfenings; the loth into 4 quintals, 
or 16 pfenings. 'Fhis marc, according to Tillet, is equal 
to 1 marc, 1 ounce, 1 gros, 16 grains, French, =‘5831 as 
troy Holland. The pound of Vienna is divided into 2 marcs, 
or 4 viertings; the marc into 8 ounces, 16 loths, 64 quin¬ 
tals, or 266 pfenings. 

Hamburgh. The marc for effaying gold is divided into 
24 carats; the carat into 12 grains. The marc for filver is 
divided into 16 loths, and the loth into 18 grains. Thefe 
marcs confift each of 288 grains, and are therefore equal. 

This marc, ufed in Hamburgh for gold and filver, is the marc 
of Cologne, which is equal, according to Tillet, to 7 ounces, 

5 gros, 74 grains, French, = 4866 as troy of Holland. It 
is divided into 8 ounces, 16 loths, 64 quentins, 256 pfe¬ 
nings, 4352 efches, or 65536 richt pfenings theile. The 
apothecary pound ufed in Hamburgh, and almoft all Ger¬ 
many, is divided into 12 ounces, 96 drachms, 288 fcruples, 
or 5760 grains ; an ounce is equal to 621 as of Holland. The 
pound of commerce is equal, according to Tillet, to 10085 
as of Holland ; for half a pound is equal to 7 ounces, 7 gros, 

23 grains, French. This pound is divided into 16 ounces, 

32 loths, 128 quentins, or 512 pfenings. 

9. Ruffian Weights —The berckowitz = 400 lbs. 

The pound ... —40 lbs. 

The pound is divided into 32 loths, or 96 folotnuks. 

One hundred Ruffian lbs. = 1664 marcs, or 824 lbs. of 
Amfterdam. One hundred lbs. of commerce of Amfter- 
dam = 1204th lbs. of Ruffia. 

10. Weights ufed in the feveral parts of Hfia, the Eajl 
Indies, China, Perfia, &c.—InTuikey, at Smyrna, &c. they 
ufe the batman, or battemant, containing 74 occos ; the oc- 
co contains 4 chekys or pounds, each of which, according 
to Tillet, is equal to 1 marc 2 oz. 3 gros. 28 gr. French. 

The Turkifh weights are divided as follows : 

Cantaras. Batmans. Occos. Retolos. Chekis. Mefcals. Drachms, 

x = 74 = 44 = 100 = 176= 117334— 17600 

i = 6 ~ 13 24= 1600 = 2400 

I =: zf T ac 4 = 2664 = ' 400 

I =-l 44 = 11742= 176 

I = 664 =r 100 
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Weight'. At Aleppo there are three forts of rottos; the firft 720 
**~*~ m ~' drachms, making about 7 pounds Englifti, and ferving to 
weigh cottons, galls, and other large commodities; the 
fecond is 680 drachms, ufed for all filks but white ones, 
which are weighed by the third rotto of 700 drachms. At 
Seyda the rotto is 600 drachms. 

The other ports of the Levant not named here, life feme 
of thefe weights; particularly the occa, or ocqua, tberotto- 
li, and rotto. 

The Chinefe weights are the piece for large commodi¬ 
ties ; it is divided into 100 catis, or cattis ; though fome fay 
into 125 ; the cati into 16 taels, or tales ; each tael equiva¬ 
lent to iy of an ounce Engiilh, or the weight of 1 rial and 
-jVj and containing 12 mas, or maffes, and each mas 10 con- 
drins. So that the Chinefe piece amounts to 137 pounds 
Engiilh avoirdupois, and the cadi to 1 pound 8 ounces. 
The picol for filk containing 66 catis and \ ; the bahar, ba- 
kaire, or bar, containing 300 catis. 

Tonquin has alfo the fame weights, meafures, &c. as 
China. Japan has only one weight, viz. the cati; which, 
however, is different from that of China, as containing 20 
taels. At Surat, Agra, and throughout the Hates of the 
Great Mogul, they ufe the man, or maund, whereof they 
have two kinds; the king’s man, or king’s weight; and 
the man Amply ; the firft ufed for the weighing of common 
provifions, containing 40 feers, or ferres; and each feer a 
juft Paris pound. The common man, ufed in the weigh¬ 
ing of merchandife, confifts likewife of 40 feers, but each 
feer is only eftimated at 12 Paris ounces, or % of the other 
feer. 

The man may be looked upon as the common weight of 
the Eaft Indies, though under fome difference of name, or 
rather of pronunciation ; it being called mao at Cambaya, 
and in other places mein , and maun. The feer is properly 
the Indian pound, and of univerfal ufe ; the like may be faid 
of the bahar, tael and catti, above mentioned. 

The weights of Siam are the piece, containing twolhans 
or cattis ; but the Siamefe catti is only half the Japanefe, the 
latter containing 20 taels, and the former only 10 ; though 
fome make the Chinefe catti. only 16 taels, and the Siamefe 
8. The tael contains 4 baats or ticals, each about a Paris 
ounce ; the baat 4 felings or mayons : the mayon 2 fouangs; 
the.fouang 4 payes; the paye 2 clams; the fompaye half a 
fouang. 

It is to be obferved that thefe are the names of their 
coins as well as weights; filver and gold being commodities 
there fold, as other things, by their weights. 

In the ifle of Java, and particularly at Bantam, they ufe 
the gantan, which amounts to near three Dutch pounds. In 
Golconda, at Vifapour, and Goa, they have the furatelle, 
containing 1 pound 14 ounces Englifti; the mangalis, or 
mangelin, for weighing diamonds and precious ftones, weigh¬ 
ing at Goa 5 grains, at Golconda, &c. 54 grains. They have 
alio the rotolo, containing 14^ ounces Englifti; the metri- 
col, containing the fixth part of an ounce; the wall for pi- 
aftres and ducats, containing the 73d part of a rial. 

In Perfia they ufe two kinds of batmans or mans ; the 
one called cahi or cheray which is the king’s weight, and the 
other batman of Tauris. The firft weighs 13 pounds to 
ounces Englifti; the fecond 6* pounds. Its divifions are 
the ratel, or a 16th; the Derhem, or drachm, which is the 
50th; the mefchal, which is half the derhem ; the dung, 
which is the 6th part of the mefchal, being equivalent to 
6 caret grains; and, laftly, the grain, which is the fourth 
part of the dung. They have alfo the vakie, which exceeds, 
a little, our ounce 5 the fah-cheray, equal to the 1170th part 
of the derhem ; and tiie toman, ufed to weigh out large 
payments of money without telling; its weight is that of 
50 abaflis, 


11. Weights at Cairo in Egypt . — Almoft every kind of Weight, 
goods has its own weight; thefe are regulated by the canta- 
ren or principal weight. 

Rot els. 

The ordinary cantaren, or hundred weight, weighs ico 


The cantaren of quickfilver and tin 102 

coffee, wine, andiron - 105 

ivory - - ioo 

almonds and other fruits - 115 

woods for dying - 120 

arfenic and other drugs - 125 

minium and cinnabar - 130 

gum-arabic, aloes, and other aro¬ 
matics - - 133 


The rotel or rotoli is nearly equal to the pound of Mar- 
feilies ; 108 lbs. of Marfeilles are equal to 110 rotels. The 
Marfeilles pound confifts of 13 ounces of Paris; fo that 
100 lbs. of Marfeilles are equal to 81. lbs. Paris, and 100 lbs. 

Paris =123 lbs. of Marfeilles. 

We ftiall here fubjoin Mr Fergufon’s table for comparing 
the Englifti avoirdupois pound with foreign pounds : 

London pound 1.0000 Hamburgh 1.06865 „ , , 

Antwerp 1.04 Lifoon 1.135 TabkStd 

Amtterdam i.im Leghorn 0.75 Traas. 

Abeville 1.0989 Norimberg 1.15 63 

Ancona 0.78 Naples 0.71 

Avignon 0.8928 Paris 1.1235 

Bourdeaux 1.0989 Prague 1.2048 

Bologna o.S Placentia 0.72 

Bruges 1.0204 Rochelle 0.8928 

Calabria 0.73 Rome 0.7874 

Calais °-9345 Rouen 1.1089 

Dieppe 1.0989 Seville 0.9259 

Dantzic 0.862 Thouloufe 0.8928 

Ferrara 0.75 Turin C.82 

Flanders 0.9433 Venice 1.06 

Geneva 1.07 Vienna 1.23 

Genoa, grofs 0.7 

In order to fhow the proportion of the feveral weights 
ufed throughout Europe, we {hall add a redu&ion of them 
to one ftandard, viz. the London pound. 

The 100 lb. of England, Scotland, and Ireland, are 
equal to 

lb. oz. 

91 8 of Amfterdam, Paris, &c. 

96 8 of Antwerp or Brabant. 

88 o of Rouen, the vifeounty weight. 

106 o of Lyons, the city weight. 

90 9 of Rochelle, 

107 11 of Tholoufe and Upper Languedoc. 

113 o of Marfeilles or Provence. 

81 7 of Geneva. 

93 5 of Hamburgh. 

89 7 of Francfort, &c. 

96 1 of Leipfic, &c. 

137 4 of Genoa. 

132 11 of Leghorn. 

153 11 of Milan. 

152 o of Venice. 

154 10 of Naples. 

97 o of Seville, Cadiz, &c. 

104 13 of Portugal. 

96 5 of Leige. 

112 j of Ruffia. 

107 of Sweden. 

89 i of Denmark. 

A curious weighing machine was fome time ago invented 
by M. Hanin of Paris, whereby the weights of the principal 

coun- 
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Weight. countries in Europe, and all the relative proportions they 
bear to each other, are fhown at one view. For this he re¬ 
ceived a bounty of 20 guineas from the Society inftituted at 
London, for the Encouragement of Arts, Manutadtures, 
and Commerce, We (hall infert a defcription and figure of 
this ingenious machine. 

Plate Figure 1. reprefents the back of the machine, which be- 
Bxxxvm. ' n g fufpended by the ring A, and a weight hung to the 
hook B, tllefpring C,C, C, made faft by ftrong (crews at 
g, is drawn downwards ; and the bar D, having a rack 
thereon at <?, turns the pinion f, in proportion to the weight 
of the body hanging thereto. Figure 2. (hows the face of 
the machine, on which are a number of concentric circles, 
and the weights of feveral countries of Europe engraved 
thereon, as exprefled by the words in aline with them. In 
the centre of this face is a ring fixed to the fmall plate, 
turned by the pinion^ fhown at figure 1. From this ring 
a hand projedts, which, by the turning of the pinion, points 
tofuchpartof the circle as is marked with the weight, 
hung to the hook B ; and thereby (hows what weight of 
any of the countries mentioned, is equal to the pounds troy 
of London, which are engraved on the outer circle, or to 
the pounds avoirdupois, which are engraved on the fecond 
circle, and fo of the reft. A Aider moves on the hand, 
which may be brought to any of the circles at pleafure, in 
order to point out the relative weight with greater preci- 
fion. 

Many attempts have been made to introduce an uniformi¬ 
ty of weights and rneafures into the commercial world ; but 
hitherto they have all failed. The accomplilhment of fuch 
an undertaking would be of infinite advantage to mankind, 
and certainly claims the moft ferious attention of thofe who 
by their fituation can alone bring it about. The undertak¬ 
ing is indeed difficult, but furely not impoffible. Some¬ 
thing of this kind has lately been attempted in France •, and 
if it fucceed, as the method is fimple, and exceedingly well 
adapted for calculation, it furely deferves to be imitated. See 
Revolution of _ France . 

Weight of Air, See Pneumatics, n° 14 —19. 

Regulation of Weights and Meafures, is a branch of the 
ting’s prerogative. See Prerogative and Measure. 

As weight and meafure are things in their nature arbitra¬ 
ry and uncertain, it is therefore expedient that they be re¬ 
duced to fome fixed rule or ftandard: which ftandard it is 
impoffible to fix by any written law or oral proclamation; 
for no man can, by words only, give another an adequate 
idea of a foot rule, or a pound weight. It is therefore ne- 
ceffary to have reconrfe to fome vifible, palpable, material 
ftandard ; by forming a comparifon with which all weights 
and meafures may be reduced to one uniform fize ; and the 
prerogative of fixing this ftandard, our ancient law veiled in 
the crown, as in Normandy it belonged to the duke. This 
ftandard was originally kept at Winchefter : and we find in 
the laws of king Edgar near a century before the conqueft, 
an injunction that the one meafure, which was kept at Win¬ 
chefter, fhould be obferved throughout the realm. Moft na¬ 
tions have regulated the ftandard of meafures of length by 
comparifon with the parts of the human body ; as the palm, 
the hand, the (pan, the foot, the cubit, the ell {ulna or 
arm), the pace, and the fathom. But as thefe are of differ¬ 
ent dimenfions in men of different proportions, our ancient 
hiftorians inform us, that a new ftandard of longitudinal 
'meafure was afcertained by king Henry the Firft ■, who 
commanded that the ulna, or ancient ell, which anfwers to 
the modern yard, ftiould be made of the exadt length of his 
own arm. And one ftandard of meafure of length being 
gained, all others are eafily derived from thence; thofe of 
greater length by multiplying, thofe of Ids by dividing, that 


original ftandard. Thus, by the ftatute called conpofuio ul- Weight 
narum 'el perticamm, five yards and an half make a perch ; II 

and the yard isfubdivided into three feet, and each foot into ■ _ 

12 inches ; winch inches will be each of the length of three 
grains of barley. Superficial meafures are derived by fquar- 
ing thofe of length ; and meafures of capacity by cubing 
them. The ftandard of weights was originally taken from 
corns of wheat, whence the lowed denomination of weights 
we have is ftill called a grain ; 32 of which are diredted, by 
the ftatute called compofitio menfurarum, to compofe a penny- • 
weight, whereof 20 make an ounce, 12 ounces a pound, and 
fo upwards. And upon thefe principles the firft ftandards 
were made ; which, being originally fo fixed by the crown, 
their fubfequent regulations have been generally made by 
the king in parliament. Thus, under king Richard 1 . in 
his parliament holden at Weftminfter, A. D. 1197, it was 
ord&ined that there fhould be only one weight and one mea¬ 
fure throughout the kingdom, and that the cuftody of the 
affize, or ftandard of weights and meafures, fhould be com¬ 
mitted to certain perfons in every city and borough : from 
whence the ancient office of the king’s aulnager feems to have 
been derived, whofe duty it was, for a certain fee, to mea¬ 
fure all cloths made for fale, till the office was abolifhedby 
the ftatute nth and 12th William III. c. 20. In king 
John’s time, this ordinance of king Richard was frequently 
difpenfed with for money; which occafioned a provifion to 
be made for enforcing it, in the great charters of king John 
and his fon. Thefe original ftandards were c&Wedpondui regis , 
and menfura domini regis, and are direfted by a variety of 
fubfequent ftatutes to be kept in the exchequer chamber, by 
an officer called the clerk sf the market, except the wine gal¬ 
lon, which is committed to the city of London, and kept 
in Guildhall. 

The Scotti/h ftandards are diftributed among the oldeft 
boroughs. The elwand is kept at Edinburgh, the pint 
at Stirling, the pound at Lanark, and the firlot at Linlith- 
gow. 

Various ftatutes have been enadted for regulating and en¬ 
forcing an uniformity of weights and meafures ; and by the 
articles of union, the Englifti ftandards are eftablifhed by law- 
over all Great Britain. But the force of cuftom is fo ftrong, 
that thefe ftatutes have been ill obferved. The Scottifti 
ftandards are ftill univerfally retained for many purpofes ; 
and likewife a variety of local weights and meafures are ufed 
in particular places in both countries, which differ from the 
general ftandards of either. 

WELD, or Wold, in botany. See Reseda. 

WELDING-heat, in fmithery, a degree of heat given 
to iron, &c. fufficient to make the furfaces of two pieces in¬ 
corporate upon being beaten together with a hammer. 

WENMANNIA, in botany : A genus of plants of the 
clafs oSandria, order monogynia, and arranged in the natu¬ 
ral claffifiea-tion with thofe plants, the order of which is 
doubtful. The calyx is four-leaved, the corolla has four pe¬ 
tals, and the capfule is bilocular and biroftrated. There are 
four fpecies, none of which are natives of Britain. 

WELL, a hole under ground, ufually of a cylindrical 
figure, and walled with done and mortar: its ufe is to col* 
left the water of the ftrata around it. 

Well, an apartment formed in the middle of a (hip’s 
hold to inclofe the pumps, from the bottom to the lower 
deck. It is ufed as a barrier to preferve thofe machines 
from being damaged by the fridtion or compreffion of the 
materials contained in the hold, and particularly to prevent 
the entrance of ballad, &c. by which the tubes would pre- 
fsntly be choked, and the pumps rendered incapable of 
fervice. By means of this enclofure, the artificers may 
likewile more readily defcend into the hold, in order to ex¬ 
amine 
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Well amine the Hate of the pumps, and repair them as occafion 
8 . requires. 

^^ 11 ; WELL-room of a Boat , the place in the bottom where the 
water lies, between the ceiling and the platform of the 
ftern-fheets, whence it is thrown out into the fea with 
a fcoop. 

Burning- Well. See Burk in a- Springs. 

Well of a Fi/bing-vejel, an apartment in the middle of 
the hold, which is entirely detached from the reft, being 
lined with lead on every fide, and having the bottom there¬ 
of penetrated with a competent number of fmall holes, paf- 
fmg alfo through the (hip’s floor ; fo that the falt-water lun- 
ning into the well is always kept as frefh as that in the fea, 
and yet prevented from communicating itfelf to the other 
parts of the hold. 

WELL-hole, in building, is the hole left in a floor for the 
Hairs to come up through. 

WELLS, a city of Somerfetfhire, and fee of a bilhop ; 
the bi(hop of Bath being alfo that of Wells.—It is fuppo- 
fed to take its name from the many fprings and wells that 
are near it. It is not very large ; but is adorned with 
handfome buildings, both public and private. Its cathedral 
is a very beautiful ftrudture, adorned with images and car¬ 
ved done work. The bifhop’s palace joins to the cathedral; 
and on the other fide are the houfes for the prebendaries. 
In the market-place is a fine market-houfe, fupported by 
pillars. It is governed by a mayor, and fends two members 
to parliament. The chief manufadture is knit hofe. W. 
Long. 2. 37. N. Lat. 51. 12. 

WEN, a tumor or excrefcence arifing on different parts 
of the body, and containing a cyftus or bag filled with fome 
peculiar kind of matter. See N/evus. 

WEREGILD, the price of homicide ; paid partly to 
the king for the lofs of a fubjedt, partly to the lord whofe 
vafflil he w'as, and partly to the next of kin of the perfon 
flain. 

WERST, Worst, or Verji, a Ruffian meafure equal to 
3500 Englifh feet. A degree of a great circle of the earth 
contains about 104 werfts and a half. 

WERTURIAN or Ur.au an Mountains , a " famous 
chain of mountains forming part of the boundary of Afia. 
It begins diftindlly (for it may be traced interruptedly far¬ 
ther fouth) near the tow-n of Kungur, in the goverment of 
Kafan, in latitude 57. 20. ; runs north, and ends oppofite to 
the Waygatz ftraight, and riles again in the ifle of Nova 
Zemja. The Ruffians alfo call this range Scmennoi Poias, 
or, the girdle of the avor/d ; from a fuppolition that it encir¬ 
cled the univerfe. Thefe were the Riphtei mantes : Pars 
5 1’Iimi, month damnata a natura rerum, et denfa merfa caligine § ; of 

Hid. Nat. which only the fouthern part was know to the ancients, 

lib, iv. and that fo little as to give rife to numberlefs tables. Be- 

cap. ic. yond thefe were placed the happy Hyperborei, a fidtion mod 

beautifully related by Pomponius Mela. Moderns have not 
been behind-hand in exaggerating leveral circumftances rela¬ 
tive to thefe noted hills. Ytbrand Ides, who crofted them 
in his embaffy to China, afferts that they are 5000 toiles or 
fathoms high ; others, that they are covered with eternal 
fnow. The laft may be true in their more northern parts •, 
but in the ufual paftages over them, they are free from it 
three or four months. 

The heights of part of this chain have been taken by M. 
l’Abbe d’Auterocbe : who, with many aifurances of his ac¬ 
curacy, fays, that the height of the mountain Kyria near 
Solikarrdkaia, in latitude 6o°, does not exceed 471 toifes 
from the level of the fea, or 286 from the ground on which 
it (lands. But, according to M. Gmelin, the mountain 
Pauda is much higher, being 752 toifes above the fea. 
from Peterlburg to this chain is a vail plain, mixed with 
Vol. XVIII. Part II. 


certain elevations or platforms, like iflands in the raid ft of 
an ocean. The eaftern fide defcends gradually to a great 
diftance into the wooded and morafty Siberia, which forms 
an immenfe inclined plane tojhe Icy Sea. This is evident 
from all the great rivers taking their rife on that fide, fome 
at the amazing diftance of latitude 46 s ; and, after a courfe 
of above 27 degrees, falling into the Frozen Ocean, in la¬ 
titude 73. 30. The Yaik alone, which rifes near the fou¬ 
thern part of the eaftern fide, takes a fouthern direction, 
and drops into the Cafpian Sea. The Dwina, the Peczora, 
and a few other rivers in European Ruffia, (hew the incli¬ 
ned plane of that part. All of them run to the Northern 
Sea ; but their courfe is comparatively fhort. Another in¬ 
clination directs the Dnieper and the Don into the Euxine, 
and the vaft Wolga into the Cafpian Sea. 

WESLEY (John', one of the moll extraordinary cha- 
radlers that ever exifted ; whether we confider him as a va¬ 
rious and voluminous writer, a zealous and indefatigable 
preacher, or the founder of the moil numerous feifl in the 
Chriftian world ; was the fon cf the Reverend Samuel Wef- 
ley, redlor of Epworth in the ifle of Axholme in Lincoln- 
(hire, and was born in that village in the year 1703. His 
very infancy was diftinguifhed by an extraordinary incident. 
The parfonage-houle at Epworth was burnt to the ground, 
and the flames had fpread with fitch rapidity, that few things 
of value could be faved. His mother, in a letter to her fon 
Samuel Wefley, then on the foundation at Weftminfter 
fchool, thanks God that no lives were loft, although for 
fome time they gave up Poor Jaciy, as (lie expreftes her- 
felf ; for his fatherhad twice attempted to refeue the child, 
but was beaten back by the flames. Finding all his efforts 
ineffedlual, he refigned him to Divine Providence. But 
parental tendernefs prevailed over human fears, and Mr 
Wefley once more attempted to fave his child. By fome 
means equally unexpedted and unaccountable, the boy got 
round to a window in the front of the houfe, and was taken 
out, by one man’s leaping on the (houlders of another, and 
thus getting within his reach. Immediately on his relcue 
from this very perilous fituation the roof fell in. This ex¬ 
traordinary efcape explains a certain device, in a print of 
Mr John Wefley, engraved by Vertue, in the year 1745, 
from a painting by Williams. It reprefents a houfe in 
flames, with this motto from the prophet, “ Is he not a 
brand plucked out of the burning ?” Many have fuppofed 
this device to be merely emblematical of his fpiritual delive¬ 
rance ; but from this circumftance it is apparent that it has 
a primary as well as a fecondary meaning ; it is real as well 
as allufive. This fire happened when Mr Wefley was about 
fix years old. 

In the year 1713 he was entered a fcholar at the charter- 
houfein London, where he continued feven years under the 
tuition of the celebrated Dr Walker, and of the Reverend 
Andrew Took author of The Pantheon. Being eledted 
to Lincoln college, Oxford, he became a fellow of that col¬ 
lege about the year 1725, took the degree of Mailer of Arts 
in 1726, and was joint tutor with the Reverend Dr Hutchins 
the redlor. He difeovered very early an elegant turn for 
poetry. Some of his gayer poetical effafions are proofs of 
a lively fancy and a fine claffical tafte ; and fome tranflations 
from the Latin poets, while at college, are allowed to have 
great merit. He had early a ftrong impreffion, like Count 
Zinzendorf, of his defignation to fome extraordinary work. 
This impreffion received additional force from fome domeftic 
incidents ; all which his adlive fancy turned to his own ac¬ 
count. His wonderful prefervation, already noticed, natu¬ 
rally tended to cherifh the idea of his being defigned by Pro¬ 
vidence to accompliih fome purpofe or other, that was out 
of the ordinary courfe of human events. The late Reverend 

5 O Samuel 
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^efley^ Samuel Badcock, in a letter inferted in the Bibliotheca To- 
pographica Britannica, N° XX. fays, “ There were fome 
llrange phenomena perceived at the parfonage at Epworth, 
and fome uncommon noifes heard there from time to time, 
which he was very curious in examining into, and very par¬ 
ticular in relating. I have little doubt that he conftdered 
himfelf the chief objed of this wonderful vifitation. In¬ 
deed his father’s credulity was in fome degree affeded by it; 
ftnce he collected all the evidences that tended to confirm 
the dory, arranged them with fcrupulous exadnefs, in a ma- 
nufcript confiding of feveral iheets, and which is dill in be¬ 
ing. I know not what became of the ghod of Epworth ; 
unlefs, confideredas the prelude to the noife Mr John Wef- 
ley made on a more ample dage, it ceafed to fpeak when 
he began to ad.” 

“ The dawn of Mr Wefley’s public million (continues 
Mr Badcock) wasclouded withmydicifm ; that fpecies of 
it which alfeds filence and folitude ; a certain inexplicable 
introverfion of the mind, which abdrads the paffions from 
all fenfible objeds ; and, as the French Quietids exprefsit, 
perfeds itfelf by an abforption of the will and intelled, and 
all the faculties, into the Deity.” In this palpable obfcure 
the excellent Fenelon led himfelf when he forfook the lhades 
of Pindus, to wander in qued of pure love with Madam 
Guyon ! Mr Wefley pnrfued for a while the fame ignis 
fatuut with Mr William Law and the Ghod of De Renty. 
A date, however, fo torpid and ignoble, ill-fuitedthe adive 
genius of this fingular man. His eladic mind gained drength 
by compreffion ; thence burding glorious, he palled (as he 
himfelf fomwhere fays) “ the immenfe chafm, upborne on 
an eagle’s wings.” 

The reading of the writings of this Mr William Law, 
the celebrated author of Chridian Perfedion, and of A Se¬ 
rious Addrefs to the Chridian World, contributed moreo¬ 
ver, to lead Mr John Wefiey and his brother Charles, with 
a few of their young fellow-dudents, into a more than com¬ 
mon dridnefs of religious life. They received the facra- 
ment of the Lord’s Supper every week ; obferved all the 
fads of the church ; vifited the prifons ; rofe at four in the 
morning ; and refrained from all amufements. From the 
exad method in which they difpofed of every hour, they 
acquired the appellation of Methodifts ; by which their fol¬ 
lowers have been ever fince didinguifhed. 

But a more particular account of the origin of this fed, 
we fhall give from a celebrated publication. “ The Metho- 
dids (fays the editor of this work) form a very confiderable 
clafs, principally of the lower people in this country. They 
fprung up about fifty years ago at Oxford, and were foon 
divided into two parlies ; the one under the diredionofMr 
George Whitfield, and the other under that of two brothers, 
John and Charles Wefley. Thefe leaders, and, if we ex¬ 
cept Mr William Law, founders of the Methodids, were 
educated at Oxford, received epifcopal ordination, and al¬ 
ways profeffed themfelves advocates for the articles and li¬ 
turgy of the edablilhed church ; though they more com¬ 
monly pradifed the diffenting mode of worfhip. But con¬ 
ceiving a defign of forming feparate communities, fuperior 
in fandity and perfection to all other Chridian churches, 
and impreffed to a very confiderable degree by a zeal of an 
extravagant and enthufiaflic kind, they became itinerant 
preachers; and, being excluded from mod of our churches, 
exercifed their minidry in private houfes, fields, &c. not only 
in Great Britain and Ireland, but alfo in America ; thus 
colleding a very confiderable number of hearers and profe- 
Jytes, both among the members of the edablifhed church 
and the diflenters. The theological fydem of Mr Whit¬ 
field and his followers is Calvinidic ; that of Mr Wefley and 
his dilciples Arminiau ; and the latter maintains the poffi- 


bility of attaining . finlefs. perfedion in the prefent date. Wefley. 
The fubordinate teachers of both thefe claffes of Methodids 
are generally men of no liberal education ; and they pretend 
to derive their miniderial abilities from fpecial communica¬ 
tions of the fpirit. The Methodids of both parties, likd 
other enthudads, make true religion to condd principally in 
certain affedions and inward feelings which it is impoffible 
to explain ; but which, when analyfed, feem to be mecha¬ 
nical in their fpring and operation; and they generally main¬ 
tain, that Chridians will be mod likely to fucceed in the 
purfuit of truth, not by the didates of reafon, or the aids 
of learning, but by laying their minds open to the diredion 
and influence of divine illumination : and their condud has 
been direded by impulfes.” 

Our readers will judge for themfelves, according to their 
various modes of education, and to the different lights in 
which they may refpedively view the dodrines of our com¬ 
mon Chridianity, whether this reprefentation of the origin 
of the Methodids, and of their didinguifhing tenets, be ac- ■ 
curate and jud.—Not prefuming to fit in judgment, on the 
religious opinions of any man, we fhall only obferve, that 
an appellation originally given in reproach, has been gloried 
in ever fince by thofe who have didinguifhed themfelves as 
the followers either of Mr Whitfield or of Mr Wefley. 

“ After the way called Methodifm, fo worfhip they the God 
of their fathers.” But the ridicule and contempt which 
the Angularity of their condud produced, both John and 
Charles Wefley were well qualified to bear. They were 
not to be intimidated by danger, aduated by intered, or 
deterred by difgrace. 

The boundaries of this ifland were foon deemed by Mr 
Wefley too confined for a zeal which difplayed the piety of 
an apofile ; and of an intrepidity to which few miflionaries, 
had been fuperior. In 1735 he embarked for Georgia, one 
of the colonies, which was at that time in a date of politi¬ 
cal infancy; and the great objed of this voyage was to 
preach the gofpel .to the Indian nations in the vicinity of 
that province. He returned to England in 1737. Of his 
fpiritual labours, both in this country and in America, he , 
himfelf has given a very copious account, in a feries of 
Journals, printed at different periods. Thefe journals drew 
upon our laborious preacher and his coadjutors fome fevere 
animadverfions from two rightreverend prelates ; Dr George 
Lavington bifliop of Exeter, and Dr William Warburton bi- 
fhop of Glouceder. The former publiflied in three parts. 

The Enthufiafm of the Methodids and Papids compared ; 
the third part of this performance containing a perfonal 
charge of immoral condud. Mr WeOey, in his vindica-. 
tion, publifhed a letter to his Lordfhip, which produced a 
reply from the latter. 

Bifhop Warburton’s attack is contained in his celebrated 
treatife, entitled the Dodrine of Grace: or, The office 
and Operations of the Holy Spirit, vindicated from the In- 
fults of Infidelity, and the abufes of Fanaticifm : conclu¬ 
ding with fome thoughts, humbly offered to the confidera- 
tion of the Edablifhed Clergy, with regard to the Right 
Method of defending Religion againd the Attacks of ei¬ 
ther Party ; 2 vols, fmall 8vo, 1762. There is much acute 
reafoning, and much poignant and fprightly wit, in his 
Dodrine of Grace; but there is too much levity in it for a 
grave bifhop, and too much abufe for a candid Chridian. 

On this occafion, Mr Wefley publiflied a letter to the bi¬ 
fhop, in which, with great temper and moderation, as well 
as with great ingenuity and addrefs, he endeavoured to 
fhelter himfelf from his Lordffiip’s attacks ; not only under 
the authority of the Holy Scriptures, but of the church it¬ 
felf, as by law edablifhed. 

On his return from Georgia, Mr Wefley paid a vifit to 

Count 
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W 'fley, 
Weft. 


• ; .M Z!nzen<’ iff, the .leur founder of the fed of 
M(.i .via: . or Hernhm _r., at riemuth in Upper Lufatia. 
In the folio >.ing yeai he appeared again in England, and 
with his bnthei Charles, at the head of the Methodifts. 
He preached his firft field-lermon at Briftol, on the 2d of 
April 1738, from which time his diiciples have continued 
to increale. In 1741, a ferious altercation took place be¬ 
tween him and Mr Whitfield. In 1744, attempting to 


Eton fchools, and from thence was placed in Cht id-church V. 
college, Oxford. His ftudidus and ferious turn inclined 
him to take orders ; but lord Cobham, Lis uncle, diveited 1 
him from that purfuit, and gave him a cornetcy in his own 
regiment. This profeffion he foon quitted, on account of 


an opening of another nature, which prefented him with a 
flattering profped of advancement in life. A number of 


young gentlemen were to be elected irom the universities. 


preach at an inn at Taunton, he was regularly filenced by and, at the expence of the government, were to be taught 
the magiftrates. Although he chiefly refided for the re- foreign languages j and then fent to the fecretaries office, to 
mainder of his life in the metropolis, he occaftonally travel- be initiated into bufinefs, and trained there for public fer- 
led through every part, of Great Britain and Ireland, efta- vices, as envoys, ambaffadors, 3 cc. Mr Gilbert Weft was 
blifhing congregations in each kingdom. In 1750 he mar- pne of the few pitched upon ; and on his firft introduction 
ried a lady, from whom he was afterwards feparated. By into that office, lord Townfend, fecretary of ftate, treated 
this lady, who died in 1781, he had no children. him with Angular marks of regard, and the ftrongeft inch- 

We have already mentioned Mr Wefley as a very various nations to ferve him were teftified from all quarters. But 
and voluminous writer. Divinity, both devotional and con- his uncle lord Cobham’s ftrong oppolition to the meafures 
troverfial, biography, hiftory, philofophy, politics, and poe- of the government, rendered thefe advantages entirely fruit- 
try, were all, at different times, the fubjeds of hi's pen : and, lefs ; and the minifters honeffly told Mr Weft, that he muft 
whatever opinion may be entertained of his theological fen- not exped them to diftinguiffi his merit, as any favours con- 
timents, it is impoffible to deny him the merit of having ferred upon him would be imputed as done to his uncle lerd 
done very extenfive good among the lower claffes of people. Cobham. Mr Weft now left that office, and all his views 
He certainly poffeffed great abilities, and a fluency which of making his fortune; and entering into marriage, retired 
was well accommodated to his hearers, and highly accept- to Wickham in Kent, where he lived in great domeftie 
able to them, tie had been gradually declining for three comfort and tranquil happinefs. He was there vifited by 
years before his death j yet he ftill rofe at four in the morn- his valuable friends, who held the moll delightful convene 
ing, and preached, and travelled, and wrote as ufual. He of wit, humour, and learning, fupported upon the principles 
preached at Leatherhead, in Surrey, on the Wednefday be- of viVtue, found reafoning, and folid friendftiip, which ren- 
fore that event. On the Friday following, appeared the dered the whole cheerful, animating, and inftrudive. Mr 
firft fymptoms of his approaching diffolution. The four William Pitt, who was one of thole that compofed this 
fucceeding days he fpent in praifing God ; and he left this fiappy fociety, becoming paymafter, appointed Mr Weft 
fcene, in which his labours had been fo extenfive and fo treafurer to Chelfea-hofpital; and he obtained a feat at the 
ufeful, at a quarter before ten in the morning of the 2d of council-board, in confequence of a friendfhip contraded at 
March 1791, in the 88th year of his age. His remains, fchool with one of the duke of Devonfhire’s fons, who pro- 
after lying in a kind of ftate at his chapel in the city-road, cured of his grace his being nominated one of the clerks ex- 
dreffed in the facerdotal robes which he ufually wore, and traordinary of that office. Towards the latter part of Mr 
on his head the old clerical cap, a bible in one hand, and a Weft’s life, he wholly applied himfelf to the ftudy of the 
white handkerchief in the other, were, agreeable to his own Scriptures ; being extremely anxious to try his utmoft en- 
diredions, and after the manner of the interment of the late deavours to reconcile the feeming inconfiftencies which gave 
Mr Whitfield, depofited in the cemetry behind his chapel, the enemies to revealed religion a handle to doubt and dif- 
on the morning of the 9th March, amid an innumerable credit their authenticity. His observations on the refurrec- 
concourle of his friends and admirers ; many of whom ap- tion, which, it has been faid, were written to confirm the 


peared in deep mourning on the occafion. One Angularity wavering faith of his great friends Pitt and Lyttleton, bear 
was obfervable in the funeral fervice. Inftead of, “ We ample teftimony to his reafoning powers and the fincerity 
give thee hearty thanks, for that it hath pleafed thee to de- of his religion; while his tranflations of Pindar ftiow him 
liver this our brother it was read “ our father.” A fer- to have been an eminent Greek fcholar,and very confiderable 
mon, previoufly to the funeral, had been preached by Dr poet. He had a mind replete with virtue, and was an ho- 
Thomas Whitehead, one of the phyficians to the London nour to his country; but died at 50 years of age. 
hofpital; and on the 13th the different chapels of his per- West, one of the cardinal points of the horizon, dia- 
fualion in London were hung with black. metrically oppofite to the eaft ; and ftridly defined the in- 

It has been juftly obferved of Mr Wefley, that his labours terfedion of the prime vertical with the horizon on that 
were principally devoted to thofe who had no inftrudor ; fide the fun fets in. 

to the highways and hedges; to the miners in Cornwall, WESTMINSTER, a city which forms the weft part 
and the coalliers in Kingfwood. Thefe unhappy creatures of the capital of Britain, but has a government diftind 
married and buried among themfelves, and often committed from the reft. This city had its name from the fituation 
murders with impunity, before the Methodifts fprung up. of its abbey, anciently called a minjler, in refped of that of 
By the humane and active endeavours of Mr Wefley and St Paul. That part properly called the city of Weftmin- 
his brother Charles, a fenfe of decency, morals, and religion, fter, comprehending the parilhes of St John and St Mar- 
was introduced into the lowed claffes of mankind ; the ig- garet, was once an ifland formed by the Thames, called 
norant were inftruded, the wretched relieved, and the Tborney ijland> from the thorns with which it was over-run ; 
abandoned reclaimed. His perfonal influence was greater, and the abbey that ftood in it, Thorney-abbey. The liber- 
perhaps, than that of any other private gentleman in any ties of Weftminfter contain the feveral parishes of St Mar- 
country.—But the limits of this article will not permit us tin in the Fields, St James’s, St Anne, St Paul, Covent- 
to expatiate further on the charader of this extraordinary garden, St Mary le Strand, St Clement, Danes, St George, 
man. Hanover Square, and the precind of the Savoy. The go- 

WEST (Gilbert), was the fon of Dr Weft, prebendary vernment, both of the city and liberties, is under the ju- 
of Wincheiter, and chaplain to king George I. but at 12 rifdidion of the dean and chapter of Weftminfter, in civil 
years of age loft his father. He ftudied at "Winchefter and as well as ecclefiaftical affairs ; and their authority extends 
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Wedmore- to the precindl of St Martin le Grand, by Newgate-ftreet, 
wft n >!'r anc * ' n f° me towns of Effex, that are exempted from the 
i^ a jurifdidHon of the bilhop of London and the archbifhop of 
Canterbury ; but the management of the civil part has, ever 
fmce the Reformation, been in the hands of laymen, elected 
from time to time, and confirmed by the dean and chapter. 
The chief of thefe laymen are the high-fteward, the de- 
puty-fteward, and the high-bailiff, who hold their offices 
for life. There are alfo 16 burgeffes and their affiftants, 
out of which are eledted two head-burgeffes, one for the 
city, and the other for the liberties. Another officer is 
the high-conftable, who has all the other conftables under 
his diredtion. 

WESTMORELAND, a county of England, bounded 
on the north and north-weft by Cumberland; on the fouth 
and fouth-eaft by Yorkfhire; and on the fouth and fouth- 
welt by Lancafhire. Its extent from north-eaft to fouth, 
is 40 miles, and its breadth from the eaft projedtion to that 
in the weft, 42. It is generally divided into the baronies 
of Kendal and Weftmoreland : the former is very moun¬ 
tainous, but the latter is a large champaign country. Thefe 
are the only principal divifions of this county, which con¬ 
tains 8 market-towns and 26 parifhes. It lies partly in the 
diocefe of Chefter, and partly in that of Carlifle. The earl of 
Thanet is hereditary fheriff of the county, which fends only 
four members to parliament. The air is clear, fharp, and fa- 
lubrious, the natives being feldom troubled with difeafes, and 
generally living to old age. The foil is various; that on the 
mountains is very barren, while that in the valleys is fertile, 
producing good corn andgrafs,efpecially in the meadowsnear 
the rivers. In the hilly parts on the weftern borders it is ge¬ 
nerally believed there are vaft quantities of copper ore, and 
veins of gold ; fome mines of copper are worked, but mod 
of the ore lies fo deep that it will not anfwer the expence. 
This county yields the fineft Hate, and abundance of excel¬ 
lent hams are cured here. The principal rivers are, the 
Eden, the Lone, and the Ken. It has alfo feveral fine 
lakes, the principal of which is Winander Mere, or Win¬ 
dermere Water. In the foreft of Martindale, to the fouth 
of Ulls-water, the breed of red deer {till exifts in a wild 
ftate. Appleby is the county town. 

WESTPHALIA, a duchy of Germany, bounded to 
the eaft by the bifhopric of Paderborn, and the territories 
of Waldeck and Heffe ; to the fouth by the counties of 
Witgenftein and Nalfau, and the duchy of Berg ; to the 
north by the bilhopric of Muniler and the county of Lippe. 
It is about 40 miles in length and 30 in breadth. The 
lower part of it is very fruitful, yielding plenty of cbm and 
cattle, and fome falt-fprings. The higher affords iron-ore, 
calamine, lead, copper, lome filver and gold, fine woods, 
cattle, game, fifh, with a little corn. The rivers, that 
either pafs through the duchy or along its borders, are the 
Rahr, the Lenne, the Bigge, the Dimel, and the Lippe. 
There are 28 towns in it, befides boroughs and cloifters. 
The provincial diets are held at Arenfberg. In the year 
1180, the emperor Fred. I. made a donation of this duchy 
to the archbifhopric of Cologne, which was confirmed by fuc- 
ceeding emperors ; and in 1638, the iaftduke of Arenfberg 
ceded to it alfo the county of Arenlberg. The duchy is 
governed at prefent by a bailiff, under the archbifhop, and 
is divided into the Hellwege, the Haarftrank, and the Sur- 
land; or olherwife into the Kuden, the Werl, the Bilftein, 
and the Brilon quarters. 

Westphalia, one of the circles of Germany, anciently 
the people inhabiting between the Wefer and the Rhine, 
were called IVcftphalians; and hence that traft got the name 
of IVejlphid':?. : but the circle of that name is of a larger ex¬ 
tent, being furrounded by the circle of Burgundy, or the 


Auftrian Netherlands, the United Provinces, and the North Wet 
Sea, with the circles of the Upper and Lower Rhine, and II 
comprifing a great many different ftates. 

The fummoning princes and direftors of the circle of 
Weftphalia, are the bilhops of Munfter, alternately with the 
electors of Brandenburg and Palatine, as dukes of Cleve and 
Juliers. The archives belonging to it were before the prefent 
war (1797) kept at Dufleldorp. Its quota of men and money 
is fomewhat more than the ninth part of the whole fum grant¬ 
ed by the empire. With relpeff to religion, it is partly Proce- 
ftant and partly Catholic ; but the Proteftants predominate, 
and are, at leaft the greater part of them, Calvinifts. The air 
of this country is not reckoned very wholefome, and towards 
the north is extremely cold in winter. The foil in general 
is marffiy and barren ; yet there is fome good corn and 
pafture land : but the fruit is chiefly ufed to feed hogs ; 
and hence it is that their bacon and hams are fo much va¬ 
lued and admired. 

WET couch, coming heap, a term ufed by the maltfters 
for one of the principal articles of malt-making. See Brew¬ 
ing, n° 4. 

WETSTEIN (John James), a very learned German 
divine, born at Bafil in 1693. On his admiffion to the mi- 
niftry, he maintained a thefis De varus Novi Tcjiamenti Lee- 
tionibus ; in which he Ihowed that the great variety of read¬ 
ings of the New Teftament afford no argument againft the 
authenticity of the text. He had made thefe various readings 
the objedt of his attention ; and travelled into foreign coun¬ 
tries to examine all the MSS. he could come at. In 1730, 
he publifhed Prolegomena ad Novi Tejlamenti Graci editionem 
accuratiffimam, £sV. Some divines, dreading his unfettling 
the prefent text, procured a decree of the fenate of Bafil 
againft his undertaking, and even got him prohibited from 
officiating in the roiniftry; on which he went to Amfter- 
dam, where the Remonftrants named him to fucceed the fa¬ 
mous Le Clerc, then fupperannuated, as profeifor of philo- 
fophy and hiftory. At laft he publiffied his edition of the 
New Teftament, in 2 vols folio, 1752; in which he left the 
text as he found it, placing the various readings, with a 
critical commentary, underneath ; fubjoining two epiftles of 
Clemens Romanus, till then unknown to the learned, but 
difeovered by him in a Syriac MS. of the New Teftament. 

He alfo publiftied fome fmall works ; and is faid to have been 
not only an univerfal fcholar, but to have abounded in good 
and amiable qualities. He died at Amlterdam in 1754. 

WET 1 ERAVIA, the fouthern divifion of the Land- 
gravate of Heffe in Germany, lying along the northern bank 
of the river Maine, comprehending the counties of Hanau 
and Naffau. 

WEXFORD, a county of Ireland, in the province of 
Munfter, 38 miles in length, and 24 in breadth; bounded 
on the north by Wicklow, on the eaft by St George’s 
Channel, on the fouth by the Atlantic Ocean, on the weft 
by Waterford and Kilkenny, and on the north by Catber- 
lough. It contains 109 parifhes, and fends 18 members to 
parliament. It is a fruitful country in corn and grafs; and 
the principal town is of the fame name. 

Wexford, a fea-port of Ireland, capital of a county of 
the fame name, it was once reckoned the chief city in 
Ireland, being the firlt colony of the Englifti, and is ftill a 
large handfon.e town, with a very commodious harbour at 
the mouth of the river Slana, on a bay of St George’s 
Channel, 63 miles fouth of Dublin. W. Long. 6 3 N 
Lat. 52. 18. & a • 

WHALE, in ichthyology. See Balasna and Phy- 

S ET ER. 

Whale, in aftronomy, one cf the conftellations. See 
Astronomy, n° 406. 
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WtiAiv.-Bone. See Baljena, n° 2. 

}VHALE-Fi/hery, See Fishery. 

WHARF, ;t fpace on the banks ol a haven, creek, or 
hithe, provided for the convenient loading and unloading 
of veffels. 

WHARTON (Philip duke cf), a nobleman of the 
moll brilliant parts, but of the moil whimiical, extravagant, 
and inconfiftent t*ui n of mind, was educated by his father’s 
exprefs order at home. He very early married a young 
lady, the daughter of major-general Holmes which difap- 
pointed his fathei’s views of difpofing of him in fuch a 
marriage as would have been a conliderable addition to 
the fortune and grandeur of his illuftrious family ; yet that 
amiable lady deferved infinitely more felicity than Ihe met 
with by tins alliance. This precipitate marriage is thought 
to have haftened the death of his father ; alter which the 
duke, being free from paternal reftraints, plunged into thofe 
exceffes which rendered him, as Pope expreffes it, 


“ A tyrant to the wife his heart approv’d ; 

“ A rebel to the very king he loved.” 

In the beginning of the year 1716, he began his travels ; 
and as he was defigned to be inftructed in the ftritfeft Whig 
principles, Geneva was thought a proper place for his reli- 
dence. He fir ft palled through Holland, and vifited fe- 
veral courts of Germany; and being arrived at Geneva, 
conceived fuch a difgult again!! his governor, that he left 
him, and fet out poll for Lyons, where he wrote a letter 
to the chevalier de St George, who then refided at Avig¬ 
non, and prefented him a very fine flout horfe ; which the 
* chevalier no fooner received than he fent .1 man of quality 
to him, who took him privately to his court, where he was 
entertained with the greatest marks of efteem, and had the 
title of duke of Northumberland conferred upon him. He, 
however, remained there but one day, and then returned 
poll to Lyons, whence he fet out for Paris. He like- 
wife paid a vilit to the confort of James II. who then re¬ 
fided at St Germains, to whom he alfo paid his court. 
During his flay at Paris, his winning addrel's and abilities 
gained him the efteem and admiration of all the Britilh fub- 
jeils of rank of both parties. 

About the latter end of December 1716, he arrived in 
England, whence he foon after let out for Iicl.ind, where, 
though under age, he was allowed the honour to take Lis 
feat in the houfe of peers, and immediately diftinguilhed 
himlelf, noivithftanding his former condudt, as a violent 
partisan for the miniftry ; in confequence of which zeal the 
king created him a duke. He no fooner came of age than 
be was introduced to the houfe of lords in England with 
the fame blaze of reputation. In a little time he oppofed 
the court, and appetred one of the moll vigorous in de¬ 
fence of the bifliop of Rochefter; and foon after printed 
his thoughts twice a.week, in a paper called the True Bri¬ 
ton, feveral thoufands of which were dii'perfed weekly. 

The duke’s boundlefs profufion had by this time fo bur¬ 
dened his eftate, that by a decree of Chancery it was veiled 
in the hands of truflees for the payment of his debts, al¬ 
lowing him a provifion of L 1200 pjr annum ior his fub- 
fiftence. This being not fufficient to iupport his title with 
fuitable dignity, he went abroad and fhone to great advan¬ 
tage, with refpeft to his perfmal charaifter, at the imperial 
court. From thence he made a tour to Spain: the Englilh 
miRifter was alarmed at his arrival, fearing that his grace 
was received in the character of an ambalfador : upon which 
the duke received a fummons under the ptivy-feal to return 
home ; but inftead of obeying it, he endeavoured to inflame 
the Spanilh court againll that of Great Britain, for exer- 
cifing an aft of power, us he calls it, within the jurifdic- 


tion ol his Catholic majefly. He then acted openly in the 
lervice of the Pretender, and was received at his court with 
the greatefl marks of favour. 

While his grace was thus employed, his neglected Juchefs 
died in England on the 14th cf April 1726, without iffue. 
Soon idler the duke fell violently in love with M. Oherne, 
one of the maids of honour to the queen of Spain, the 
daughter of an Irilh colonel, whofe fortune chiefly confided 
in her perfbnal accomplitluncnts. Alibis friend?, and pat - 
ticularly the queen of Spain, oppofed the match ; but lie 
falling into a lingering fever, occaiicned by his difippoint- 
ment, the queen gave her confent, and they were foon after 
married. lie then fpent fome time at Rome, where he ac¬ 
cepted of a blue garter, alfumed the title of duke of Nor¬ 
thumberland, and fora while enjoyed the confidence of the 
exiled prince. But no: always keeping within the bounds 
of Italian gravity, it became neccllary for him to remove 
from hence; when, going by fea to Barcelona, lie wrote 
a letter to the king of Spain, acquainting him that he 
would aflift at the liege of Gibraltar as a volunteer. Soon 
after he wrote to the chevalier de St George, exprefling a 
defire to viflt his court; but the chevalier advifed him to 
draw near to England. 

dhe duke feemed iefolved to follow his advice ; and fel¬ 
ting out with his duchefs, arrived in Paris in May 1728, 
whence he foon after proceeded to Rouen, where he took 
up his refidence ; and was fo far from making any concef- 
fion to the government of England, that he did not give 
himfeif the leafl trouble about his efiate, or any other con- 


AVfiarton. 


cern there ; though, on his arrival at 1L 


he had only 


about L.6co in his poffeffion, and a bill of indictment was 
preferred againll him in England for Kigh-treafon. Soon 
after the chevalier fent him L. 2000, which he fqnandered 
away in a courfe of extravagance ; when, to lave the char¬ 
ges of travelling by land, he went from Orleans to Nantz 
by water, and fluid there till he got a remittance from 
Paris, which Was fquandered almofl as foon as received. 
At Nantz he was joined by his ragged fervant?, and from 
hence took (hipping with them for Bilboa, when the queen 
of Spain took the duchefs to attend her perfon. About 
the beginning of the year 1731, the duke, who commanded 
a regiment, was at Lerida, but declined fo fall that he 
could not move without affiitance ; yet when free from pain 
did notlofe his gaiety. He, however, received benefit from 
fome mineral waters in Catalonia; but foon after relapfed 
at a fmali village, where he was utterly deflitute of all the 
necelfaries of life, till fome charitable fathers of a Bernar- 
dine convent removed him to their houfe, and gave him all 
the relief in their power. Under their hofpitable roof he 
languilned a week, and then died, without one friend or 
acquaintance to clofe his eyes, and his funeral was per¬ 
formed in the fame manner in which the fathers inter thofe 
of their own fraternity. 

Thus died Philip duke of Wharton, “who, like Bucking, 
ham and Rochefter (fays Mr Walpole), comforted all the 
grave and dull, by throwing away the briglitefl profufion of 
parts on witty fooleries, debaucheries, and iaapes, which mix 
graces with a great charafter, but never can compofe one. 

“ With attachment to no party, though with talents to 
govern any party, this lively man changed the free air of 
Weftminlter for the gloom of the Efcurial, the profpeft 
of king George’s garter for the Pretender’s; and with in¬ 
difference to all religion, the frolic lord who had writ the 
ballad on the archbilhop of Canterbury, died in the habit 
of a capuchin. It is difficult to give an account of the 
works of a man whofe library wa> a tavern, and women of 
pleafure his mufes. A thoufand fallies of his imagination 
may have been Lit. There are only two volumes in 8vo* 
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calleJ bis Life and Writing*-, incfe contain r ring of 
latter, but 74 numbers of the 'irac iiinru oud his f[-,:eui 
in defence of the bifhop of Rochel't r. His other woiks 
are the ballads above mentioned ; the Drinking Match at 
Eden-hall, in imitation of the Chevy-Chare, printed in a mif- 
cellany called Whartoniana ; and a parody of a fong fang at 
the oper: -home by Mrs Tofts. His lordfhip alio began a 
play on the (iory of the queen of Scots.” 

WHEAT, in botany. See Triticum. For the culture 
of wheat, fee Agriculture, n° 122—136. 

The three principal kinds of bad wheat are, the blighted, 
tire fnutty, and the <worm-eaten. Blighted wheat is that of 
which the (talk is a little- twilled and rickety, the blade 
being of a bluilh green and curled up, the grain alfo is 
green and tubercled : fmutty wheat appears as if great part 
of the ear had been burnt, fome fmall parts only being free, 
and, in particular, the Item that rifes in the centre of the 
ear, round which the grain is ranged : worm eaten or rot¬ 
ten wheat is corrupted without loiing much of its natural 
form, or external appearance ; the hulk is filled with a 
greafy, black powder, that is infufferably fetid. It ap¬ 
prize Dif- peared, from the experiments of M. Tiller, that there was 
fertation by a kind of infedlious quality in all thofe kinds of wheat; fo 
the Acade- t h at; found wheat was fprinkled with the flour of fmutty 
deaux^° Ur " or rotten wheat, the crop produced would be rotten or 
fmutty. It appeared alfo, that among the grain which was 
produced from ground manured with the draw of diftem- 
pered wheat, there was a much greater proportion of dis¬ 
tempered wheat than in that produced from ground manu¬ 
red with the llraw of good wheat : the great fecret then 
was to deftroy the principle of this contagion in the wheat 
that was put into the ground ; and M. Tillet found, as the 
refult of a great number of experiments, that if the grain, 
before it is fowed, be well moiltened with a folution of fea- 
falt, or nitre, in common water, none of the enfuing crop 
will be fmutty, or otherwife defedtive, either in kind or 
quality; not only luppofing the grain that is fowed to be 
found, and the foil to be good, but even fuppofing the grain 
to be llrewed with the flour of fmutty wheat, and the ground 
manured with bad draw. 

The following receipt for preventing fmutty wheat was 
publilhed in 1769 by order of the Society for the Encou¬ 
ragement of Arts : they received it from Mr John Reynolds 
of Adifliam in Kent. 

A tub is to be procured that has a hole at bottom, in 
which a ftaff and tap-hofe is to be fixed over a whifp of 
draw, to prevent any fmall pieces of lime palling (as in the 
brewing way) ; this done, we put 70 gallons of water, then 
a corn bulhel heap-full of ftone-lime, unllaked, llirring it 
well till the whole is dilfolved or mixed, letting it Hand 
about 30 hours, and then run it off into another tub as 
clear as we can (as pradtifed in beer) : this generally pro¬ 
duces a hoglhead of good llrong lime-water, then add three 
pecks of fait, 42 pounds, which, with a little llirring, will 
foon dilfolve ; thus we have a proper pickle for the purpofe 
of brining and liming our feed-wheat without any man¬ 
ner of obitacle, which is more than can be faid in doing it 
the common way, and greatly facilitates the drilling. 

Herein we fkeep the wheat in a broad-bottomed balket 
of about 24 inches diameter, and 20 inches deep (for large 
fowing made on purpofe), running in the grain gradually 
in fmall quantities from 10 to 12 gallons up to 16 gallons, 
ftirring the fame. What floats, we ftcim off with a (trainer, 
and is^not to be fown: then draw up the balket, to drain 
over the pickle, for a few minutes ; all which may be per¬ 
formed within half an hour, fufficiently pickled; and fo 
proceed as before. This done, the wheat will be fit for 
fo\viiv- in 24 hours, if required ; but if defigned for dril- 
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.,cd will be found Left • and ’ c umpired Wheel 
b-f>rc-;i md, in enhe-r cafe it ..lakes no II 
but Should the feed be dummy, and (lick 
to the notches in the drill-box, m re lime mull be added to 
the lime-water ; here the matter muff ufe his diferetion, as 
the cafe requires; for fome lime has much more drying or 
aftringent qualities in it than others. If fea-watcr can be 
obtained conveniently, much lefs lalt will fuffice, but fome 
will be found neceffary even then, otherwife the light grains 
will not float, a thing of more confequence than is generally 
imagined, and it ought to be tkimmed off and thrown afide 
for poultry, &c. 

WHEEL, in mechanics, a Ample machine, confiding of 
a round piece of wood, metal, or other matter, which re¬ 
volves on its axis. See Mechanics. 

WHEEL-Carriages. See Mechanics, Sedl. iv. 

Wheel- Animal.- See Animalcule, n° 16—23, 

Wheel, Perfian. See Hydrostatics. 

Wheel, Potter’s. See Pottery. 

Wheel is alfo the name of a kind of punifhment to 
which great criminals are put in divers countries. In fome, 
affaflrns, parricides, and robbers on the highway, are faid 
to be condemned to the wheel, when they are to have their 
bones firfl broken with an iron bar on a. fcaffold, and then 
to be expofed, and left to expire on the circumference of a 
wheel. In Germany they break their bones on the wheel 
itfelf. Of this cruel punifiimenr, it is not certain who was 
the inventor : it was firdufed in Germany, and was, indeed, 
but rarely pradtifed anywhere elfe, till the time of Francis I. 
of France ; who, by an edidt of the year 1534, appointed 
it to be inflidted on robbers on the highway. 

WHEELER (Sir George), a learned traveller and di¬ 
vine, was the fon of colonel Wheeler of Charing in Kent, 
and was born in 1650 at Breda, where his parents as royal- 
ids were then in exile. He travelled through various parts 
of Greece and the Ead in company with Dr James Spon 
of Lyons ; and taking orders on his return, was indalled a 
prebend of Durham, made vicar of Bafingdoke, and after¬ 
ward redlor of Houghton le Spring. He published an ac¬ 
count of his Travels in 1682 in folio; and in 1689, his 
Obfervations on ancient edifices of Churches yet remaining 
in the Ead, compared with Eufebius; alfo the Protedant 
Monadery, or Chridian CEconomics. He died in 1724. 

WHEELINGS, in the military art, are different mo¬ 
tions made both by borfe and foot, either to the right and 
left, or to the right and left about. 

General Rules for Wheeling. —The circle is divided into 
four equal points : thence, wheeling to the right or left, is 
only a quarter of the circle; wheeling to the right or left 
about is one half of the circle. 

When you wheel to the right, you are to clofe to the 
right, fo near as to touch your right-hand man, but with¬ 
out preffmg him ; and to look to the left, in order to bring 
the rank about even. 

When you wheel to the left, you are to clofe to the left, 
and look to the right as above diredted. This rule will 
ferve for all the wheeling by ranks ; as when a battalion is 
marching by fubdivifions with their ranks open, then each 
rank wheels diftindlly by itfelf, when it comes to the ground 
on which the ranks before it wheeled, but not before. 

In wheeling, the men are to take particular care neither 
to open nor clofe their ranks, and to carry their arms well. 

In wheeling, the motion of each man is quicker or flower, 
according to the diftance he is from the right or the left: 
thus, when you wheel to the right, each man moves quicker 
than his right-hand man ; and wheeling to the left, each 
man moves quicker than his left-hand man ; the circle that 
every man wheels being larger, according to the diilance he 

is 
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is from the hand he wheels to ; as may be feen by deferi- 
Whidah b ’ n £ ^ evera ^ circles within one another, at two feet diftance 
from each, which is nearly the fpace every man is fuppofed 
to take up. 

WHELK, in zoology. See Buccinum. 

WHELP, the young of a dog, fox, lion, or any wild 
bead. 

Whelps, in a fnip, the feaman’s term for thofe brackets 
which are fet up on the capftan clofe under the bars ; they 
give the fweep to it, and are fo contrived that the cable 
winding about them may not furge lb much as it might 
otberwife do if the body of the capftan were quite round 
and fmooth. 

WHESTONE, a (lone which ferves for the whetting 
of knives and other tools upon. 

WHEY, the.ferum or watery part of milk. 

WHIDAH, a kingdom of Africa, on the coaft of Gui¬ 
nea, and to the weft of the Gold Coaft ; extending about 
10 miles along the fea. It is a populous countr y, well fur- 
nilhed with large villages j and there are fo many fmall ones, 
that they are not above a mulket-lhot from each other.— 
The houfes are fmall, round at the top, and encompaf- 
fed with mud walls or hedges, together with a great num¬ 
ber of all forts of beautiful and lofty trees, which afford the 
mod beautiful profpedt in the world, infomuch that thofe 
that have been here reprefent it as a perfedt paradii'e. The 
fields are always green, and they cultivate beans, potatoes, 
and fruits; nor will the negroes here let a foot of ground 
remain uncultivated. They fow again the very next day 
after they have reaped. The inhabitants are greatly civili¬ 
zed, very refpedtful to each other, efpecially to their fupe- 
r.iors, and very induftrious. The women brew the beer, 
drefs the vidhials, and fell all forts of commodities at the 
market. Thofe that are rich employ their wives and flaves 
in tilling the land, and they carry on a confiderable trade 
with the produdt, as well as in flaves ; for fome of them are 
able to deliver 1000 of the latter every month. The chief 
men have generally 40 or 50 wives, the principal cap¬ 
tains 300 or 400, and the king 4000 or 5000. They are 
extremely jealous, and, on the lead fufpicion, will fell them 
to the Europeans for flaves. If any one happen to touch 
one of the king’s wives accidentally, he is doomed to per¬ 
petual flavery. It is no wonder then that the women are 
not fond of being the king’s wives ; and fome of them will 
prefer a fpeedy death to fuch a miferable life. They have 
no diftindtion of hours, days, weeks, months, or years. The 
rite of circumcifion is ufed here, but they are not able to 
tell why they ufe it, nor whence it is derived. They are 
fuch great gamefters, that they will flake all they have at 
play, not excepting their wives and children. They have 
a vaft number of idols ; and they deify the mod contemp¬ 
tible animal that they fee firft in a morning, and even Hocks 
and ftones. Their principal regard is for fnakes, very high 
trees, and the fea. An Englilh fadtor, juft arrived, founda 
fnake in the houfe belonging to the fadtory, and killed it 
without the leaft fcruple ; which fo incenfed the negroes, that 
they were for revenging the death of the fnake, not only up¬ 
on him that killed it, but upon the whole fadtory ; but by 
dint of prefents, and the interpofltion of the people of the 
other fadtoiies, this affair was made up, and the fnake ho¬ 
nourably interred. However, to prevent fuch accidents, 
they gave them warning not to do the like for the future. 
They have oxen, cows, goats, flteep, hogs, turkeys, ducks, 
and hens; which lad are extremely plentiful. There are 
many elephants, buffaloes, tigers, feveral kinds cf deer, and 
a fort of hates. The fruits are citrons, lemons, oranges, 
bananas, tamarinds, &c. and they have vaft numbers of 
palm-trees, from which they obtain wine. Whidah was 


conquered by the king of Dahomy, Their trade confifts Wiur’aw 
of flaves, elephants teeth, wax, and honey. The Englilh 
fadtory is 200 miles eaft of Cape Coafl Caftle, within land. 

Bows, arrows, beautiful affaguays, and clubs, are the princi- w-v-— 
pal weapons of the nation. 

WHIDAW-Bird. See Emberiza. 

WHIG, a party in Britain, oppofite to the Tories, from 
whom they differ chiefly in their political principles. See 
Tories. 

WHIMBREL. See Scolopax. 

WHIN, in botany. See Ulex. 

WHINCHET. See Motacilla. 

WHIP, or Wmp-Staff', in a Ihip, a piece of timber, in 
form of a ftrong ftaff, fattened into the helm, for the fteerf- 
man, in fmall Ihips, to hold in his hand, in order to move 
the rudder, and diredt the {hip. 

WHIRLPOOL, an eddy, vortex, or gulf, where the 
water is continually turning round. 

Thofe in rivers are very common, from various accidents, 
and are ufually very trivial, and of little confequence. In 
the fea they are more rare, but more dangerous. Sibbald 
has related the effedts of a very remarkable marine whirlpool 
among the Orcades, which would prove very dangerous to 
ftrangers, though it is of no confequence to the people who 
are ufed to it. This is not fixed to any particular place, 
but appears in various parts of the limits of the fea among 
thefeiflands. Wherever it appears, it is very furious ; and 
boats. See. would inevitably be drawn in and perilh with it; 
but the people who navigate them are prepared for it, and 
always carry an empty veffel, a log of wood, or large bundle 
of draw, or fome fuch thing, in the boat with them ; as 
foon as they perceive the whirlpool, they tofs this within its 
vortex, keeping themfelves out: this fubftance, whatever it 
be, is immediately received into the centre, and carried under 
water; and as foon as this is done, the furface of the place 
where the whirlpool was becomes fmooth, and they row 
over it with fafety: and in about an hour they fee the vor¬ 
tex begin again in fome other place, ufually at about a mile’s 
diftance from the firft. 

WHIRLWIND, a wind which moves in a fpiral direc¬ 
tion, as well as horizontally, which is exceedingly rapid and 
impetuous, but only of Ihort duration. 

Dr Franklin’s opinion of the origin of whirlwinds has 
been already given in the article IV.it f.r Spout. If his 
theory be true, it will follow, that no hurricane ever can be 
fo violent as to remove an obftacle of the fize of only one 
cubic inch, provided that was fupported by a power equiva¬ 
lent to 1 j pounds ; for this is the utmoft force of the atmo- 
fphere when milling into a perfedt vacuum, which never 
could take place in the centre of a whirlwind or water-fpout. 

Indeed, notwithstanding the dreadful effedts fometimes ob- 
ferved from hurricanes and whirlwinds, we fliall eafily per¬ 
ceive, that the utmoft of their power always falls very far 
Ihort of this. The diminution of the fpecificrgravity of the 
air by only ^th in the middle of the column, would produce 
fuch an afflux of air from all quarters, that an obftacle pre- 
fenting a furface of one foot fqnare, would require a force 
of 504 pounds to prevent it from being carried away ; which 
the ftrongeft walls that can be built by human art could 
fcarce relift. Nay, even the tenth part of this, or the dimi¬ 
nution of the gravity of the atmofphere by ^g-th part, would 
produce a prelfure of upwards of 50 pounds on every fquare 
foot of furface, which, it is to be doubted, whether any of 
our common houfes could refill. 

Some philvfophers aferibe the vacuum in the atmofphere 
to which, according to Dr Franklin’s theory, whirlwinds are 
owing, to a ftream of eledlric matter milling with violence 
into the atmofphere out of the earth. But they do not in¬ 
form 
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Whirl- form us how this matter comes to be accumulated in that General Rules for playing the Game of Whist _1. He 

wind p :lrt ofjhe earth; what induces it to pafs out of the earth : who is to play firft. fhould lead from the ftrongeft fuit. If 

Wliift low '*• P^S invifibly through pure air; or what ferves he has a fequence of king, queen, and knave, or queen, 

it for a condudlor. It feems to be the fafhion among cer- knave and ten, he may fafely lead the higheft of the fe- 
tain philofophers to aferibe every phenomenon, with the quence; but if he has five or fix in number, he muft begin 
caufe of which we are unacquainted, to electricity. But with the lowed. He mull; always begin with the higheft 
this is merely fubftituting a new name, and ferves rather to trump, by which he forces out the fuperior trumps, and 
retard than advance our knowledge of nature. can come in again, to make his ftrong fuit. 

Some kinds of whirlwinds move with a flow motion, and 2. He fhould never be afraid to play trumps when he 
are injurious only by their vortex ; while others feem to do has five in his hand, even of the fmalleft, although he may 
mifehief as well by their progreflive as their whirling mo- not have any good cards of any other fuit. 
tion. Of this kind are thofe called typhous ; which, by their 3. With ace and king of any two fuits, and only two or 
frequently following the courfe of rivers, feem thus alfo to three fmall trumps, the aces and kings fhould be played out, 
difeover their eledrical origin. Of the deftrudlive effedis of in order to make as many tricks as poffible ; and having but 
thefe, we have an inftance in what happened at Charleftown two or three fmall trumps, he fhould never force his partner 

in South Carolina, on the id of June 1761. It was firft to trump, if he finds he cannot follow fuit; but endeavour 

obferved about noon, on land, upwards of 50 miles weft-by- to throw the lead into his partner’s hand, 

fouth of Charlettown, and deftroyed feveral houfes, &c. as 4. He fhould in general return his partner’s lead, unlefs' 
it pafled along, in many places making wide avenues thro’ he has fome capital cards of his own. 
the woods; from whence every tree and flirub was torn up, 5. As this game is played with the lurch, that is, to fave 
and great branches of trees were driven about in the co- half the flake, five points muft be made before the game is 
lumn as it palled along. It diredled its courfe to Afhley out: he fhould not venture to play trumps when he is four 
river, down which it came with furprifing velocity ; in its of the game, unlefs he is very ftrong, having at leaft an ho- 
appearance refembling a column of fmoke or vapour, whofe nour and three trumps, or ace, king, and two fmall ones, 
motion was very irregular and tumultuous. Its momentum 6. When the game is fcored nine, at which ftage the 
was fo great, that Afhley river was ploughed to the bot- honours reckon for nothing, he fhould be ftill more cautf- 

tom, and the channel laid bare. As it came down this ri- ous how he plays trumps, even if he is ftrong in hand, and 

ver, it made a conftant noife like thunder; its diameter be- give his partner an opportunity of trumping the adverfaries 
ing computed about 500 fathoms. It was met at White fuits, in cafe he is deficient in them. 

Point by another of the fame kind which came down Coo- 7. If his adverfaries are fir or feven love of the game, he 
per’s river, but with inferior ftrength ; however, on their fhould play a forward or bold game, that he may have a 
meeting together, the agitation of the air was much great- chance, at the rifk of a trick or two, to come up with them, 
er, while the clouds, which were driving in all directions to It he has but three trumps and other good cards, he may 
the place, feemed to be precipitated, and whirled round play trumps, efpecially if he has a fequence, or queen, knave, 
with incredible velocity. It then fell upon the fhipping in and a fmall one. 

the road ; entirely deftroying fome, and damaging others: 8. He fhould always rilk a trick or two when the game 

being fcarce three minutes in its paflage, though the di- is much in his favour ; becaufe a new deal is of greater con- 
fiance was near two leagues. In that fhort time it did fequence to the adverfary than one or two points are to him. 
damage to the amount of L. 20,000 ; and had not its di- 9. When the player finds there is a likelihood of either 
redtion been altered by that guft which came down Coo- faving the game or his lurch, lie fhould rifk the odd trick ; 
per’s river, it muft have totally deftroyed Charleftown, as but if the game is five all, and he can make two tricks in 
no obftacle whatever feemed capable of refilling its fury. his own hand, he fhould make them, in order to fecure the 
WHISKY, a term fignifying ’water, and applied in Scot- difference of two points, which make the game near two 
land and in Ireland to a diftilled liquor, drawn from barley, to one in his favour. 

which is perhaps preferable to any Eng'iifh malt brandy: it is 10. A good player fhould begin with a fmall trump, 
ftrong, but not pungent, and free from the empyreumatic when he has ace, king, and four fmall ones; for this rea- 
tafte or fmell. fon, if his partner has a better trump than the laft play- 

WHISPERING-Places. See Accoustics, n° 24. er, which is an equal wager but he has, he has a chance of 
WHIST, a well known game at cards, which requires fetching out all the trumps, by having three rounds of 
gieat attention and filence j hence the name. them. 

This game is played by four perfons, who cut for part- It. The odds are always in his favour that his partner 
ners; the two higheft and the two loweft are together, and holds an honour ; confequently if he has king, queen, and 
the partners fit oppofite to each other: the perfon who cuts four fmall ones, he fhould begin with a fmall one. 
the loweft card is to deal firft, giving one at a time to each 12. When queen, knave, and four fmall trumps are 
perfon, till he comes to the laft card, which is turned up dealt him, he Ihould play a fmall one firft, the odds being 
for the trump, and remains on the table till each perfon has in his favour that his partner holds an honour ; if he has 
played a card. The perfon on the left hand fide of the knave, ten, and four fmall trumps, he fhould alfo begin with 
dealer plays firft, and whoever wins the trick is to play a fmall one, for the fame reafon. 

again, thus going on till the cards are played out. The 13- If he has knave, ten, eight, and three fmall trumps, 
ace, king, queen, and knave of trumps, are called honours ; the knave fhould be played firft, by which means the nine 
in cate any three of thefe honours have been played be- may be prevented from winning a trick, the odds being in 
tween, or by either of the two partners, they reckon for his favour that three honours are played in two rounds, 
two points towards the game; and if the four honours have 14. If an honour is turned up againft him on his left 
been played between, or by either of the mo partners, they hand, and he has ten, nine, and eight, with two or three 
reckon for four points towards the game, the game confift- fmall trumps ; when he is to play, he ihould play through 
Ui ,, D f tcn points. The honours are reckoned after the the honours with the ten, which will force the dealer to 
tracks; all above fix tricks reckoning alfo towards the game, play his honour to a difadvantage, if the dealer does not 

choofe 
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choofe to leave it to the option of his adverfary whether he 
will pafs it or not; but if he has fir trumps of a lower de¬ 
nomination, and not ten, nine, and eight, and no honour 
turned up againft him, he fliould begin with a fmall one. 

15. In general, when he has two capital cards in trumps, 
and two or three fmall ones, he fliould begin with a fmall 
one, for the reafon affigned in n° 12. 

16. When he has ace, king, knave, and two fmall trumps, 
or even one fmall trump, by firft playing the king, and put¬ 
ting the lead into his partner’s hand, who will pay a trump; 
judging him to have ace and knave, from his beginning 
with the king: in this cafe the knave fliould be fineffed (a), 
nothing being againft him but the queen. 

17. If he has knave, ten, eight, and two fmall trumps, 
by playing the knave firft, it is odds but in two rounds of 
trumps the nine falls, or he may fiaefle the eight when his 
partner returns trumps. 

18. With five trumps of a lower denomination, he fliould 
begin with the fmalleft, unlefs he has a fequence of ten, nine, 
and eight; then he fhould begin with the ten. 

19. When he has king, queen, ten, and one fmall trump, 
he muft begin with the king, and wait for his partner’s re¬ 
turn of the trumps, in order to fineffe the ten, by which 
means he may win the knave, 

20. In order to prevent the ten from winning, when he 
has queen, knave, nine, and one fmall trump, he muft be¬ 
gin with the queen. And in cafe he has knave, ten, eight, 
and one fmall trump, he fliould begin with the knave, that 
the nine may not win. 

21. If he has ten, nine, eight, and one fmall trump, he 
fhould begin with the ten; thereby he flrengthens his part¬ 
ner’s hand, leaving it at his option to take it or not. 

22. He fhould begin with a fmall one, when he has the 
ten and three fmall trumps. 

23. If he has a good fuit, and ace, king, and four fmall 
trumps, he muft play three rounds of trumps, in order to fe- 
cure his ftrong fuit from being trumped. 

24. When he has king, queen, ten, and three fmall 
trumps, he fliould begin with the king, becaufe he has a 
chance of the knave’s coming down in the fecond round ; 
and to fecure his ftrong fuit, he fliould not wait to fineffe 
the ten. If he fliould have queen, knave, and three fmall 
trumps, and fome good fuit to make, he muft begin with a 
fmall one. 

25. If he has knave, ten, eight, and two fmall trumps, 
with a ftrong fuit, he fhould begin with the knave, in order 
to make the nine fall in the fecond round; but if he has 
knave, ten, and three fmall trumps, with a good fuit, he 
fhould play a fmall one firft. 

26. With ten, nine, eight, and one fmall trump, provi¬ 
ded he has a good fuit, he fhould begin with the ten; by which 
means he may get the trumps out, and have a chance of 
making his ftrong fuit. 

The following obfervations will enable a player to know 
that his partner has no more of a fuit which either of them 
has played. Suppofe he leads from queen, ten, nine, and 
two fmall cards of any fuit, the fecond hand puts on the 
knave, his partner plays the eight; in this cafe, he having 
queen, ten, and nine, it is a demonftration, if his partner 
plays well, that he can have no more of that fuit. By that 
difcovery, he may play his game accordingly, either by for¬ 
cing his partner to trump that fuit, if he is ftrong in 
trumps, or by playing another fuit. If he has king, queen, 
and ten of a fuit, and he leads his king, his partner plays the 
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knave; this alfo demonftrates he has no more of that fuit. 
If he has king, queen, and many more of a fuit, and be¬ 
gins with the king, in fome cafes it is good play in a part¬ 
ner, when he has the ace and one fmall card in that fait 
only, to win the king with the ace; for fuppcfe the partner 
to be very ftrong in trump;, by taking the king with the 
ace, he gets the lead and trumps out, and having cleared 
the board of trumps, his partner returns his lead ; and the 
ace being out, there is room for him to make that whole 
fuit, which could not have been done if the partner had kept 
the ace. Suppofe he has no other good card in his hand 
befides that fuit, he lofes nothing by the ace’s taking his 
king; and if it fliould fo happen that he has a good card 
to bring in that fuit, he gains all the tricks which he makes 
in that fuit by this method of play ; as his partner has ta¬ 
ken his king with the ace, and trumps out upon it, he has 
reafon to imagine that his partner has one of that fuit to 
return him ; for which reafon he fliould not throw away any 
of that fuit, even to keep a king or queen guarded. 

Method of playing when an honour if turned up on the 
right hand .—Suppofe the knave is turned up on his right 
hand, and that he has king, queen, and ten; in order to 
win the knave, he muft begin with the king; by which 
means, his partner may fuppofe him to have queen and ten 
remaining, efpecially if he has a fecond lead, and he does not 
proceed to play the queen. 

Suppofe the kDave turned up as before, and he has ace, 
queen, and ten, by playing his queen, it anfvvers the purpofe 
of the former rule. 

When the queen is turned up on his right hand, and he 
has ace, king, and knave, by playing his king, it anfwers 
the fame purpofe of the former rule. 

In cafe an honour is turned up on his left hand, fuppo- 
fing he (hould hold no honour, he fhould play trumps 
through the honour as foon as he gets the lead j but if he 
fhould hold an honour (except the ace), he muft be cautious 
how he plays trumps, becaufe, in cafe his partner holds no 
honour, his adverfary will play his own game upon him. 

Method of playing fhe fequetices .—The higheft in fequences 
of trumps fhould be played, unlefs he has ace, king, and 
queen; and then he fhould play the loweft, which informs 
his partner of the ftate of his game. 

When he has king, queen, and knave, and two fmall ones, 
which are not trumps, he fhould begin with the knave, whe¬ 
ther he is ftrong in trumps or not, as he makes way for the 
whole fuit by getting the ace out. 

If he is ftrong in trumps, and has a fequence of queen, 
knave, ten, and two fmall caids of a fuit, he fliould play 
the higheft of his fequence ; for if either of the adverfaries 
fhould trump that fuit in the fecond round, being allb ftrong 
in trumps, he will make the remainder of that fuit, by fetch¬ 
ing out their trumps. When he has knave, ten, and nine, and 
two fmall cards of a fuit, he may play in the like manner. 

If king, queen, and knave, and one fmall card of any 
fuit, is the cafe, whether ftrong in trumps or not, he 
fhould play the king; and when there are only four in num¬ 
ber, the fame method of play fhould be obferved by in¬ 
ferior fequences. 

When weak in trumps, he fhould begin by the loweft of 
the fequence, provided he has five in number, becaufe if his 
partner has the ace of that fuit he will make it. If he has 
the ace and four fmall cards of a fuit, and weak in trumps, 
leading from that fuit, he fliould play the ace. When ftrong 
in trumps, the game may be played otherwife. 

5 P How 


(a) Fineffe , is to play a fmall oard which may win, keeping the fuperior card or cards to lay over the right hand ad¬ 
verfary. 
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Horn) to make a flam, or nvin every trick .—Suppofe A provided he has four winning cards of any fuit; of five Wkiftoa. 

and B partners againft C and D, and C to deal, A to have tricks out of feven, if. hfe has five winning cards of any 

the king, knave, nine, and feven c,f hearts, which are trumps, fuit: by playing two rounds of trumps, and taking out Games^ ^' 

a quart-major in fpades, a tierce major in diamonds, and the eight of them, it is five to two but his partner has a third proved by" 

ace and king of clubs. Then fuppofe B to have nine fpades, trump; and if it fhould be fo, he makes the tricks intended. Beaufort/ 


a quart-major in fpades, a tierce major in diamonds, and the 
ace and king of clubs. Then fuppofe B to have nine fpades, 
two clubs, and two diamonds. Alfo fuppofe D to have ace, WHISTON (William), an Engiifh divine of great 
queen, ten, and eight of trumps, with nine clubs, and C to parts, uncommon learning, and of a lingular charader, was 
have five trumps and eight diamonds. A leads atrump, which born at Norton near Twy&roffe in the county of Leicet 
D wins, and D is to play a club, which his partner C is to ter, where his father was redor, in 1667. He was admits 
trump; G leads a trump, which his partner D wins; D then ted of Clarehall, Cambridge, where he: purfued-his ftudies, 
will lead a club, which C will trump; and C will play a particularly in the mathematics, and commenced tutor ; 
trump, which D will win; and D having the beft trump which his ill health at length forced him to decline. Ha- 
will play it; after which D having feven clubs in his hand, ving entered into orders, he, in 1694, became chaplain to 

makes them, fo that he flams A and B. Dr More bifhop of Norwich ; and in-this ftation he puhlifh- 

How to play any hand of cards according to the nearefi calcu- j* d ’ n titled, A new Theory of the Earth, &c. 

r r f. . , J , - a . . m which he undertook to prove the Mofaic dodrina ot the 

lations of hts partner s holding, certain winning cards : earth feftl agreeably toreafonandphilofophy. This work 

1 1 nat he has not one certain winning card, u r °n 3 • - ^ ^ 

is S 2 to 1 brou 8 ht 110 reputation to the author. In the begia- 

2 That he has not two certain winning cards, ° f . th “ Cemm J , he ? as ™ de .Sir- Ifaac Newton’s del 

is * 6 ’ r t o P ut > > and afterwards Ins fucceffor, in the Lucafian profef- 

But it is about 5 to 4 that he has one ' mathemati “ * he «%ned a living he had in 

or both or - 52 to 2- Suffolk, and went to refide at Cambridge. About this 

3 That he has one card out of any three cer- 3 " P “ bliflied , fdenti , fical -explanatory of 

tain winnin? cards is about - c to 2 the Newtonian philofophy ; and he had the honour of be- 

rpi 1 , ® V . . . ^ ing one of the firft,. if not the very firft, who rendered thofe 

4 Ihat he has not three certain winning } y "““■‘c iucicu more 

cards, is about 31 to 1, or *- S 681 to 22 -pnucipks popular, and intelligible to the general,ty of read: 

5 That he has not two of them, is.about 7 T-’- Abcmttbe year 17x0, he was known to have adopted 

J t0 2 or . ‘ _ 6 Ariah principles, and was forming projeffs to fupport and 

6 That he has not one of them is aho.it n propagate them : among other things, he had tranflated the 

to 6 or * ,-g to 22? A P D ft° bca l Conftitutions into'Engiifh, which favoured-the 

7 That he holds one or two of them, is in d ° arine ’ and T? ch he alI ' er£ed J to be genuine. The 

his favour about 13 to 6, or - 481 to 222 ^onfequence was, that he. was deprived of h,s profeflbrfhip, 

8 And about 5 to 2 that he holds 1, 2, or 7 " ne '' er - th ? iefs P^fued. hi* 

ail three of them fcheme, by publiihmg the next year his Primitive Chriftfc 

& amty Revived, 4 vols, 8 vo. for which the convocation Tell 

The ufe of thefe calculations is for a whift-player to play upon him very vehemently. On his expuliion from Cam; 
his cards to the mofl advantage. For inftance,. . ! bridge, Mr Whifton fettled in. London ; where without 
As the firft calculation is two to one that his partner fuffering his zeal to be intimidated, he continued to write 
does not hold one certain winning card.—Suppofe then a and to propagate his Primitive Christianity, with as much aM 
fuit is led, of which the fecond player has the king and dour as if he had been in the molt fiourifhing circumftances. 
a fmall one only, he fhould put on the king, becaufe the In 1721, a fubfcription was made for the fupport of his fa- 
odds are in his favour that the third player cannot win it. mily, which amounted to 470 1 . For though he drew pro- 
For the fame reafon, when he is fecond player, and to lead, fits from reading aftronomical and philofophicalledures and 
he fhould play a king in preference to a queen, becaufe alfo from his publications, which were very numerous, yet 
it is two to one the ace does not take it; but it is five to thefe of themlelves would have been very inlufficient:*nor 
four the queen will be taken by either ace or king, which when joined with the benevolence and charity of thofe who 
may be in the third hand. Ibved and efteemed him for his learning, integrity, and pie- 

According to the fecond calculation, of its being five to ty, did they prevent his being frequently in great diftrefs 
four that his partner holds one certain winning card out of He continued long a member of the church of England, and 
any two: If he has two honours in any fuit, he can play regularly frequented its fervice, though h.e difapproved of 


to an advantage, knowing it is five to four in favour of his 
partner’s having one of the two honours; and by the fame 
rule, if he is fecond player, having a queen and one fmall card, 
by playing the queen he plays five to four againft himfelf. 

It is obvious, from the third calculation, which proves it 
to be five to two that his partner has one card out of any 
three certain winning cards, that he who plays the knave 
fecond hand, having but the knave and one fmall card 
of the fame fuit, muft play five to two againft himfelf, 
and difcovers his game to a great difadvantage ; for which 
reafon, he Ihould play the loweft of any fequence which 
he may hold in his hand, as the knave, if he has king, 
queen, and knave ; the ten, if he has queen, knave, and 
ten, See. By fo doing, his partner has an opportunity of 


many things in it: but at laft he went over to the Baptifts 
and attended Dr Forfter’s meeting at Pinner’s Hall, Broad/ 
ftreet. Among other performances not fpecified above, he 
wrote Memoirs of his own life and writings, which contain 
fome curious particulars. 

He was remarkable for fpeaking the plained truths on 
every occafion, and to perfons of every degree. During the 
year 1725, that he, with Dr Clarke, Dr Berkeley, and 
others, had the honour to attend Queen Caroline on a cer¬ 
tain day of every week, to talk of the progrefs of faience- 
her Majefty one evening took occafion to pay him a juft 
compliment on his truth and integrity, requefting that he 
would, with his ufual plainnefs, point out to her any fault 
that he might have obferved in her condud. At fiift he 


judging what card to play in that fuit, according to the begged to be excufed, adding, that few perfons could bear 
odds for or againft him. to have their faults plainly told to them, and leaft of all 

From the above calculation, if he has ace, king, and two royal perfonages, who, from their elevation, are neceffarily 
fmall trumps, he is entitled to win four tricks oat of fix, furrouaded. by flatterers,, to whole lips truth is a ftranger 
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Whifton Her Majefty replied, that he was to confider her not as a WHITEFIELD (George), the ce’ebratcd orcr*:! vr 

i queen, but as a philofopher 5 and that, philofiophy is of very among the people called Met. A, fh, was born in'the yfcur n * 
little ufe, if it cannot enable its profeflors to bear without 1714, at the Bell in the city of Glnuctiler, 'vhich was then 

- offence truths neceflary to their own improvement. Upon kept by’his m >thcr. At about 12 years of age he vvs put 
th is he told her, that the greatefl.fault u Inch he had obfer- to a grammar-fi horl ; but his nit thir eiuc: i.'.g into a ftcon 1 
ved in her conduct, was her indecent behaviour in thehoufe marriage, which proved a dif’adv u;f,i >eeus one, lie, when 

' of God, which, he allured her, had made very unfavourable -about 15, pet on a blue apron, and itived her in the cap \- 
impreilioHS on the minds of many perf- ns, who, coming to city of a drawer or waiter. After continuing about a year 
town from diftant parts of the country, had gone to the in this fert ile employment, fir? turned over the bufinefs to 
chapel to obtain a fight of her majefty, the king, and the his brother ; who marrying, and George not agreeing with 
royal family. The Queen made no reply ; but in about his flfter-inrlaw, he left the inn. Some time after, meeting 
fix weeks afterwards renewed her requeft, that Mr Whifton with an old fchod-fellow, then a fervitor in Pembroke col- 
would point out the moft glaring improprieties in her con- - lege, Oxford, he was induced to attempt getting into the 
duft. To this he anfwered, that he had laid down a maxim fame college in alike capacity, and fucceeded. Here Mr 
from which lie could not deviate, never to point out to any Whitefield, who from his own account appears to have al- 
perfon more than one fault at a time, and never to give a ways had a ftrong tinCture of enthufiafm in his conftitution 

- fecond reproof till he had obferved fome good confequence from his very childhood, diftinguifhing himfelf by theauiie- 
to have arifen from the firft (a). Much to the Queen’s rities of hi» devotion, and acquired contiderabJe eminence in 
honour, {he was pleafed with this plain dealing, and conti- feme religious aftemblies in that city.. At the age of 21, 
nued to think favourably of Mr Whifton. Thishoneft, but the fame of his piety recommended him fo effected-y to 

• whimfical and credulous man, died in 1762, at the advan- Dr Benfon, then bifhop of Gloucefter, that he made him a 
ced age of 95. . voluntary oiler of ordination. Immediately after this rcgu- 

WHITBY (Dr Daniel), a very learned Englifh writer, lar admiflh n into the miniftr;, Mr White field applied him- 
was born in 1638, and bred at Oxford ; where, in 1664, he felf to the moft extraordinary, the moft indefatigable, duties 
was elected perpetual fellow of his college. He afterward of his character, preach.ng daily in prifons, field ,, and open 
became chaplain to Dr Seth Ward, biihop of Salifbury ; ftreets, wherever he thought there would be a likelihood of 
who collated him in 1668 to the prebend of Yatefbury in making profilytes. Having at length made himfelf univer- 
that church, and foon after to tint of Hu (born and Bur- fally known in England, he embarked for America, where 
bach. In 1672 he was admitted chanter of the faid church, the tenets ofMethodifm began to fpread very fall under his 
on the death of Mr John South, and then, or foon after, rec- friends the Wefleys; and firft determined upon the inflitu- 
tor of St Edmund’s charch in Salifbury. He was made a tion of. the crphan-houfe at Georgia, which he afterwards 
prebendary of Taunton Regis in 1696, and died in 1726, effected. After a long courfe of peregrination, his fortune 
He was ever ftrangtly ignorant of worldly affairs, even to increafed as his fame extended among his followers, and he 

■ a degree that is lcarcely to be conceived. His writings are ereCted two very extenfive buildings for.public worfhip, 

numerous, and well known; particularly his Commentary under the name of Tabernacles ; one in Tottenh am Court 
on the New Teftament. Road, and the other in Moorfields. Here, with the help 

Whitby, a fea-port town in the North Riding of York- of fome afliftants, he continued for fevtral years, attended 
fhire, feated on the river Efk, near the place where it falls by very crowded congregations, and quitting the kingdom 
into the fea. The houfes are near,tireng, and convenient; the only occafi-nally. Betides the two tabernacles already 
3 ! number of inhabitants about 9000. Ship-building is their mentioned, Mr Whitefield, by being chaplain to the cni n- 

suprincipal manufacture. W. Long. o. 24. N. Lat 54.-3o. tefs dowager of Huntingdon, was connected with two ether 

j W HITE, one of the colours of natural bodies. . religious meetings, one at Bath, and the other at Tun- 

> r White of the Eye, denotes the firft tunic or coat of the. bridge, chiefly ereCted under that lady's patronage. By a 
•eye, called albuginea. See An atomy, n° 142. lively, fertile, and penetrating geniu-., by the moft unweai ied 

White of an Egg- See Albumen and Egg. zeal, and by a forcible and perfualive delivery, he never fail- 

White Friars, a name common to feveral orders of monks, ed of the defired effeCt upon his ever crowded and admiring 
from being clothed in a white habit. audiences. America, however, which always engaged much 

White Sea, is a bay of the Frozen Ocean, fo called in of his attention, was deltined to clofe his eyes ; and he died 
the north part of Mufeovy, lying between Ruffian Lapland at Newberry, about 40 miles from Bolton in New England, 
and Samcieda ; at the bottom of which (lands the city of in 1770. 

• Archangel. This was the chief port the Ruffians had before WHITEHAVEN, a fea-port town of Cumberland, 

their conqueft of Livonia. with a market on Thurfdays, and one fair on Auguft ift 

White Colour for painting. See Chemistry, n° 703. for merchandife and toys. It is featod on a creek of the 
White Copper. See Chemistry, n° 1157. fea, on the north end of a g.eat berg or bid, w.sfhed by 

White Drop, Ward’s. See Chemistry, n° 746. the tide of flood on the weft file, where there is a large 

White Iron, or Tin-plate, iron-plates, covered over with rock or quarry of hard white ftone, which gives name to 
•> tin for the method of making which, fee Latten. the place, and which, with the,help c f a ftrong ftone wall, 

• So In 1681 tin-plates were manufactured in England by one fccures the harbour, into which final! barks may enter. It 
. ts. Andrew Yarrauton, who had been fent to Bohemia to learn is lately much improved in its buildings, and noted for its 
f the method of making them. But the manufacture was trade in pit-coal and fait, there being near it a prodigious 

• foon afterwards dlfcontinued. It was revived again in 1740, coal-mine, which runs a confiderai.de way under the fea. 

■ and is now arrived at as great, if not greater, perfection in They have 1 cuftomhoufe here ; and they carry on a good 

this country than in any other. . trade to Ireland, Scotland, Chefter, Briftol, and other parts. 

White Lead. See Chemistry, n° 875. It is ic miles foiuh-weft of Cockermouth, and 209 north- 

White Throat, in ornithology. See Motacilla. weft of London. W. Long. 3. 6. N. Lat. 54 30. 

5 P 2t WHITENESS, 

(a) Bifhop Berkeley was prefent at thefeconverfations, and from his fon we received the account which we have gi¬ 
ven oi them. They are likewife mentioned, but not ftated fo accurately, by Bifhop Newton in his own Lhe. 
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WHITENESS, the quality which denominates or con* This admiffion into the college took place on the 20th Whyti 
ftitutes a body white. of June 1746 ; and he began his firft courfe of the inftitu- 

WHITES, or Fluor Aihus. See Medicine, n° 250. tions of medicine at the commencement of the next winter- 
WHITING, in ichthyology. See Gadus. feffion. The abilities which he difplayed from his acade- 

WHITLOW, or Whitloe. See Surgery. mical chair, in no particular difappointed the expe&ations 

WHITSUN-Farthings, otherwife called Smoke-far- which had been formed of his lectures. The Latin tongue 
things or Shiadrantes Penleeojlales, a compofition for offerings was the language of the univerfity of Edinburgh ; and he 
which were anciently made in Whitfun-week by every man both fpoke and wrote in Latin with fingular propriety, ele- 
in England, who occupied a houfe with a chimney, to the gance, and perfpicuity. At that time the fyftem and fenti- 
eathedral church of the diocefe in which he lived. ments of Dr Boerhaave, which, notwithftanding their errors, 

WHITSUNDAY, a folemn feftival of the Chriftian mull challenge the admiration of late ft ages were very ge- 
church, obferved on the fiftieth day after Eafter, in me- nerally received by the moft intelligent phyficians in Britain, 
mory of the defcent of the Holy Ghoft upon the apoftles Dr Whytt had no fuch idle ardour for novelties as to throw 
in the vifible appearance of fiery cloven tongues, and of them entirely afide becaufe he could not. follow them in 
thofe miraculous powers, which were then conferred upon every particular. The inftitutions of Dr Boerhaave, there- 
them. fore, furniihed him with a text for his ledtures ; and he was- 

It is called Whitfunday or While-Sunday ; becaufe this no lefs fuccefsful in explaining, illuftrating, and eftablifhing 
being one of the ftated times for baptifm in the ancient the fentiments of the author, when he could freely adopt 
church, thofe who were baptifed put on white garments, them, than in refuting them by clear, connedted, and deci- 
as types of that fpiritual purity they received in baptifm. five arguments, when he had occafion to differ from him. 

As the defcent of the Holy Ghoft upon the apoftles hap- The opinions which he himfelf propofed, were delivered and 
pened upon the day which the Jews called Pentecqfi, this enforced with fuch acutenefs of invention, fuch difplay of 
feftival retained the name of Pentecojl among the Chriftians. fadts and force of argument, as could rarely fail to gain 
Whitsunday IJle, one of the New Hebrides, which lies univerfal affent from his numerous auditors ; but free from 
about four miles to the fouth, runs in the fame diredtion, that felf-fufficiency which is ever the offspring of ignorance 
and is of the fame length, having more Hoping expofures and conceit, he delivered his conclufions with becoming 
than Aurora : it appears to be better inhabited, and to modefty and diffidence. 

contain more plantations. From the time that he firft entered upon an academical 

WHORTLEBERRY. SeeV accinium. appointment, till the year 1756, his preledtions were con- 

WHYTT (Dr Robert), an eminent phyfician, born at fined to the inftitutions of medicine alone. But at that 
Edinburgh on the 6th September 1714, was the fon of period his learned colleague Dr Rutherford, who then filled 
Robert Whytt, Efq; of Bennochy, advocate. This gentle- the pra&ical chair, who had already taught medicine at 
man died fix months before the birth of our author, who Edinburgh with univerfal applaufe for more that thirty 
had alfo the misfortune to be deprived of his mother before years, and who had been the firft to begin the inftitution of 
he had attained the feventh year of his age. After receiving clinical leftures at the Royal Infirmary, found it neceffary 
the firft rudiments of fchool-education, he was fent to the to retire from the fatiguing duties of an office to which the 
univerfity of St Andrew’s ; and after the ufual courfe of progrefs of age rendered him unequal. On this crifis Dr 
inftruftion there, in claffical, philofophical, and mathemati- Whytt, Dr Monro, fen. and Dr Cullen, each agreed to 
cal learning, he came to Edinburgh, where he entered upon take a (hare in an appointment in which their united exertions 
the ftudy of medicine, under thofe eminent medical teachers, promifed the higheft advantages to the univerfity. By this 
Monro, Rutherford, Sinclair, Plummer, Alfton, and Innes. arrangement lludents, who had an opportunity of daily 
After learning what was to be acquired at this univerfity, witneffing the practice of three fuch teachers, and of hearing 
in the profecution of his ftudies he vifited foreign countries ; the grounds of that pradlice explained, could not fail to de~ 
and after attending the moft eminent teachers at London, rive the moft folid advantages. 

Paris, and Leyden, he had the degree of Doftor of Phyfic In thefe two departments, the inftitutions of medicine in 
conferred upon him by the univerfity of Rheims in 1736, the univerfity, and the clinical ledtures in the Royal In¬ 
being then in the 22d year of his age. firmary, Dr Whytt’s academical labours were attended with 

Upon his return to his native country, he had the fame the moft beneficial confequences both to the ftudents and to 
honour alfo conferred upon him by the univerfity of St An- the univerfity. But not long after the period we have laft 
drew’s ; where he had before obtained, with applaufe, the mentioned, his ledtures on the former of thefe fubjedts un¬ 
degree of Mafter of Arts. ' derwent a very confiderable change. About this time the 

Not long afterwards, in the year 1737, he was admitted illuftrious Gaubius, who had fucceeded to the chair of Boer- 
a Licentiate of Medicine by the Royal College of Phyfici- haave, favoured the world with his Injlituthnes Pathologist, 
ans of Edinburgh ; and the year following he was raifed to This branch of medicine had indeed a place in the text 
the rank of a Fellow of the College. From the time of his which Dr Whytt formerly followed ; but, without detrae- 
admiffion as a licentiate, he entered upon the pradlice of ting from the charadler of Dr Boerhave, it may juftly be 
phyfic at Edinburgh; and the reputation which he acqui- faid, that the attention he had bellowed upon it was not 
red for medical learning, pointed him out as a fit fucceffor equal to its importance. Dr Whytt was fenfible of the 
for the firft vacant chair in the univerfity. Accordingly, improved (late in which pathology now appeared in the 
when Dr Sinclair, whofe eminent medical abilities, and writings of Boerhaave’s fucceffor ; and he made no delay 
perfuafive powers of oratory, had contributed not a little in availing himfelf of the advantages which were then af- 
to the rapid advancement of the medical fchool of Edin- forded. 

burgh, found that thofe confpictrous talents which he pof- In the year 1762, his pathological lectures were entirely 
feffed could no longer be exerted in the manner which new-modelled. Following the publication of Gaubius as 
they once had been when he enjoyed bodily vigour unim- a text, he delivered a comment, which was read by every 
paired by age and powers of mind unclouded by difeafe, intelligent ftudent with the moft unfeigned fatisfadlion. In 
he refigned his academical appointments in favour of Dr thefe leftures he collected and’ condenfed the fruits of ac- 
Whytt. curate obfervation and long experience. Enriched by all 

the 
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•^kytt. the opportunities of information which he had enjoyed, and 
by all the difcernment which he was capble of exerting, 
they were juftly confidered as his mod finilhed produdlion. 

For a period of more than twenty years, during which 
he was juftly held in the higheft efteem as a ledturer at 
Edinburgh, it may readily be fuppofed that the extent of 
his practice correfponded to his reputation. Infadt, he re¬ 
ceived both the firft emoluments, and the higheft honours, 
which could here be obtained. With extenfive pradlice in 
Edinburgh, he had numerous confultations from other places. 
His opinion on medical fubjedts was daily requefted by his 
moll eminent contemporaries in every part of Britain. 
Foreigners of the firft diftindtion, and celebrated phyficians 
in the moft remote parts of the Britifti empire, courted an 
intercourfe with him by letter. Befides private teftimonies 
of efteem, many public marks of honour were conferred 
upon him both at home and abroad. In I 75 2 > be was 
eledted a fellow of the Royal Society of London ; in 1761, 
he was appointed firft phyfician to the king in Scotland ; 
and in 1764, he was chofen prefident of the Royal College 
of Phyficians at Edinburgh. 

But the fame which Dr Whytt acquired as a pradlition- 
er and teacher of medicine, was not a little increafed by 
the information which he communicated to the medical 
world in different publications. His celebrity as an author 
was ftill more extenfive than his reputation as a profeffor. 

His firft publication, An Effay on the vital and other In¬ 
voluntary Motions of Animals, although it had been begun 
foon after he had finilhed his academical courfe of medical 
education, did not come from the prefs till 1751 ; a period 
of fifteen years from the time that he had finiihed his aca¬ 
demical courfe, and obtained a degree in medicine : but the 
delay of this publication was fully compenfated by the mat¬ 
ter which it contained, and the improved form under which 
it appeared. 

The next fubjedt which employed the pen of Dr Whytt 
was one of a nature more immediately practical. His Effay 
on the Virtues of Lime-water and Soap in the Cure of the 
Stone, firft made its appearance in a feparate volume in 1752. 
Part of this fecond work had appeared feveral years before in, 
the Edinburgh Medical Effays : but it was now prefented 
to the world as a diftindt publication with many improve¬ 
ments and additions. 

His third work, intitled Phyfiological Effays, was firft 
publilhed in the year 1755. This treatife confifted of two 
parts ; ift* An Inquiry into the Caufes which promote the 
Circulation of the Fluids in the very fmall veffels of Ani¬ 
mals } and 2dly, Obfervations on the Senfibility and Irrita¬ 
bility of the Parts of Men and other Animals, occafioned 
by Dr Haller’s treatife on that fubjedh The former of thefe 
may be confidered as an extenfion and farther illuftration of 
the fentiments which he had already delivered in his Effay 
on the Vital Motions, while the latter was on a fubjedt of a 
controverfial nature. In both he difplayed that acutenefs 
of genius and ftrength of judgment which appeared in his 

former writings. . , 

From the time at which his Phyfiological Effays were 
publilhed, feveral years were probably employed by our 
author in preparing for the prefs a larger and perhaps a 
more important work than any yet mentioned, his Obferva¬ 
tions on the Nature, Caufes, and Cure of thofe Diforders 
which are commonly called nervous, hypochondriac , and hy- 
Jerie. This elaborate and ufet'ul work was publilhed in the 
year 1764- 

The laftof Dr Whytt’s writings is intitled, Obfervations 
on the Dropfy in the Brain. This treatife did not appear 
till two years after his death ; when all his other works 
were colledted and publilhed in one quarto volume, under 


the direction of his fon and of his intimate friend the late Whytt 

Sir John Pringle. Vicklif 

Befides thefe five works, he wrote many other papers, , 

which appeared in different periodical publications ; par¬ 
ticularly in the Philofophical Tranfadtions, the Medical Ef- 
fays, the Medical Obfervations, and the Phyfical and Lite¬ 
rary Effays. 

At an early period of life, foon after he had fettled as a 
medical pradlitioner at Edinburgh, he entered into the mar¬ 
ried ftate. His firft wife was Mifs Robertfon, filler to Ge¬ 
neral Robertfon governor of New York. By her he had 
two children ; both of whom died in early infancy, and 
their mother did not' long furvive them. A few years 
after the death of his . firft wife, he married as a fecond 
wife Mifs Balfour, filler to James Balfour, Efq., of Pil- 
rig. By her he had fourteen children: but in thefe 
alfo he was in fome refpedts unfortunate; for fix of them 
only furvived him, three fons and three daughters, and of 
the former two are lince dead. Although the feeling 
heart of Dr Whytt, amidft the dillreffes of his family, 
mull have often fuffered that uneafinefs and anxiety which 
in fuch circumftances is the unavoidable confequence of pa¬ 
rental affedtion and conjugal love ; yet he enjoyed a large 
lhare of matrimonial felicity. But his courfe of happinefs 
was terminated by the death of his wife, which happened 
in the year 1764; and it is not improbable that this event 
had fome lhare in hallening his own death ; for in the be¬ 
ginning of the year 1765 his health was fo far impaired, 
that he became incapable of his former exertions. A tedi¬ 
ous complication of chronical ailments, which chiefly ap¬ 
peared under the form of diabetes, was not to be refilled by 
all the medical Ikill which Edinburgh could afford : and at 
length terminated in death, on the 15th of April 1766, in 
the 52d year of his age. 

WIBURGH, a confiderable town of Denmark, in North 
Jutland, with a bilhop’s fee, remarkable for being the feat 
of the chief court of juftice in the province. The hall 
where the council affembles has the archives of the country, 
and efcaped the terrible fire that happened in the year 1726, 
and which burned the cathedral-church, that of the Black 
Friars, the town-houfe, and the bilhop’s palace; but they 
have all been rebuilt more magnificent than before. It is 
feated on the lake Weter, in a peninfula 25 miles north-weft 
of Slefwick, and no north-by-weft of Copenhagen. E. 

Long. 9. 50. N. Lat. 56. 20. 

WICKER, fignifies made of fmall twigs. 

WICKET, a fmall door in the gate of a fortified place, 

&c. or a hole in a door through which to view what paffes 
without. 

WICKLIFF (John), the firft divine in Europe who 
haft refolution to attempt a reformation of religion, was 
born about the year 1324, in the parifli of Wycliff, near 
Richmond, in Yorkihire. He was educated at Oxford, 
firft in Queen’s, and afterwards in Merton college, of which 
he was a probationer-fellow. Having acquired the reputa¬ 
tion of a man of great learning and abilities, in 1361 he 
was chofen mafter of Baliol-hall, and in 1365 conftituted 
warden of Canterbury college,- by the founder archbffhop 
Simeon de Iflip ; but was, in 1367, ejedted by the regulars, 
together with three fecular fellows. He thought their pro¬ 
ceedings arbitrary, and therefore appealed to the pope ; but 
in (lead of obtaining redrefs, in 1370 the ejedlroent was con¬ 
firmed. This difappointment probably contributed fome- 
wbat towards his enmity to the fee of Rome, or rather to 
confirm that enmity; for he had long before written againft 
the pope’s exaflions and corruptions of religion. Howe¬ 
ver, his credit in the univerfity continued ; for having taken 
the degree of dodtor in divinity, he read public ledtures 

with, 
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with great applaufe; in which he frequently expofed the 
impoiitions of the Mendicant friars. About this time he 
publifhed a defence of his fovereign Edward III. again ft 
the pope, who had infilled on the bomag_e to which his pre- 
deceffor king John had agreed. This defence was the caufe 
of Wickliff’s introduction at court, and of his beingLent 
one of the ambafl'adors in 137410 Bruges, where they mkt 
the pope’s nuncios, in order to fettle feveral ecclefiaftical 
' matters relative to the pope’s authority. In the mean time 
Wickliff was prefented by the king to the redtory of Lutter¬ 
worth in Leicefterlbire, and in 1375 he obtained a prebend 
‘ in the church, of Weftbury in Glouceilerfhire. Wickliffcon- 
' tinned hitherto without mokftation, to oppofe the papal 
authority ; but in 1377 a bull -was Lent over-Co the arch- 
bilhop of Canterbury, aiid to Courtney, bilhop of London, 
ordering them to fecure this arch heretic,- and- lay him in 
irons \ -at the fame time the pope wrote to the king, re- 
- quelling hitn to favour the bifhops in the profecution : he 
alfo fent a bull to Oxford, commanding- the univerfity to 
give him up. Before thefe bulls reached England, Edward 
III. was dead, and Wickliff protected - by John duke of 
Lancafter, uncle to Richard II. favoured by the queen-iWo- 
ther, and fupported by the citizens of London, eluded the 
perfecution of pope Gregory IX. who died in -1378. In 
the following year this intrepid reformer prefented to'parlia¬ 
ment a fevere paper againft the tyranny of Rome, wrote 
againft the papal fupremacy and infallibility, and publiflied 
a book On the ‘Truth''of--the Scriptures, -intended to prepare the 
way for an Englilh 'tranflation of them, in which he had 
made confiderable progrefs. In 1381 he publiflied Sixteen 
Conclujions ; in the firft of- which he ventured to expofe-the 
grand article of tranfubftantiation. Thefe conclufions being 
condemned by the-chaneellor of Oxford, Wickliff -appealed 
to the king and parliament; but being deferted by his tm- 
fteady patron the duke of Lancafter, he was obliged to 
make a confeffion at Oxford ; and by an order from the 
king was expelled the univerfity. He now retired to'his 
• living of Lutterworth, where he finiftied his tranflation of 
the bible. This verfion, of which there'are feveral manu- 
feript copies in the libraries- of the Univerfities, Brittfh 
Mufeum, See. is a very literal tranflation from the Latin 
vulgate. In 1383 he was fud'denly flruck with the palfy ; 
a repetition of which put an end to his life in' December 
1384. Hewas buried in bis own church, where his bones 
were fuffered to reft in peace till the year 1428, when,- by 
an order from the pope, they 1 were taken up and burnt. 
—Befides a number of works that have been printed, he 
left a prodigious number of manuferipts; an accurate lift 
of which may be feen in Bilhop Tanner’s Bib. Brit. Hii. 
' Some of them are in the Bodleian Library, others in the 
Britifh Mufeum, Sec. - 

Wickliff was doubtlefs a very extraordinary man, confi- 
dering the times in which he lived. His natural fagacity 
difeovered the abfurdities and impoiitions of the church of 
Rome, and he had the honefty and refolution to promulgate 
his opinions, which a little more fuppart would probably 
have enabled him to eftablilh ; they Were evidently the 
foundation of the fubfequent reformation; 

WICKLOW, a county of Ireland, in the province of 
Leinfter; bounded on the north by the county of Dublin ; 
on the eaft by the Irilh Sea; on the fouth by Wexford ; and 
on the weft by Kildare and Catherlougb. It is 33 miles in 
length, 30 in breadth, and indifferently fruitful. It contains 
54 parilhes, and fends 10 members'to parliament. 

Wicklow, the capital of a county of the fame name, in 
Ireland ; feated on the fea-fide, with a narrow harbour, at 
the mouth of the river Leitrim, over which Hands a rock, 
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inftead of a caftle, furrounded by a ftrong wa11, ''-24 miles 
•fouth of Dublin; W. Long. 6. N. Lat. 11 
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WIDGEON, in omlfholN^i'" See-'ftitjid/ 1 

WIDOWS tfWoma’n 'Whfe’ has loft herhhfband, ■ 

WIFE, * man-fed womanLof one j'bined with, ajid-under 
the protection of,-a■hulband.S'd See HCsband. ‘b? 

Istso-F WIGHT,- an iftiicPlying On the fouth coaft'of 
Hamplhire, Irons Whfeh it isLeparated by a narrow -channel. 
It is about 21 miles in-length, and 13 in breadth. It is 
nearly divided into equal parts by the river Mede or Cowes, 
which rifing in the fouthern angle, enters at the northern, 
into the channel, oppofite the mouth of -Southampton-Bay. 
The fouth cOaft is edged with very fteep cliffs of chalk and 
freeftone, hollowed into-cafrerns in various parts. The weft 
fide-is fenced with ridges of rocks, of which the moft .re¬ 
markable-are thofe^called, from their {harp extremities, the 

■ N'cedies. Between the ill and-and the main are various fand- 
<■ banks, efpecially off the eaftern part, where is the fafe road 

- of St Helen’s. Acrofs’the ifland, from eaft to Weft, runs a 
: ridge of hHls, forming a traift of fine downs, with-a chalky 

or marly foil, which feed a great number of fine-fleeced 
flieep. Rabbits are alfo very plentiful here. To the-north 
of this ridge the land is chiefly pafture : to the fouth of it 
is a rich arable country, producing great crops of corn. -The 
variety'of prol'pefts -which this ifland affords, its' mild air, 
and the ikat manner in.which the Mds- are laid Out, render 
• it a very delightful fpot. It is devoted almoft folely to 

■ hufoandry, and has-no manufactory. It is-one of the prin¬ 
cipal refources of the-London market for unmalted barley. 

- Among; its produdts are to be reckoned ! a' pure -white pipe- 
•-clay andta-fine White thryftalline fand ;■ of the latter of which 

great quantities are exported for the ufe-of the glafs-works 
--in various parts. - .Its principal.toWa is-the borough of New- 
1 ’ po-rr: it -likewife oontaiug the-two fmall bo-r-bughs of NeWtoWn 
and Yarmouth. - ;i 

J-'- WILD-fi re. See Witd-iiM,- 

V S ’ WILDERNESS,’ in gardening, a kind of grbve of large 
trees, in a fpacious garden* in which the Walks are ’etwn- 

- monly made, either to interfea each other in- angles, -or have 
the appearance of meanders and labyrinths. «>... to .» ’.T 

Wildernefles (fays Mr Miller) fhotild always be propou- 

- itiotled to the extent of the gardens in which they are made ; 
for it is very ridiculous to fee a large wildernefs planted with 
tali'trees in a fmall fpot of ground ; and, on the other hand 
nothing can be more abfurd than to fee little paltry fquares, 
or quarters of wildernefs-work,' in a magnificent large gar- 

- den. As to the fituaticn of wildernefles, they fhould never be 
placed too near the habitation, nor fo as to obftruft any dif- 
tant profpeft of the country,-there being nothingfo agreeable 
as an-unconfined profpeeft: but where, from the fituation 
of the place, the fight is confined within the limits, of the 
garden, nothing can fo agreeably terminate the profped: as 
a beautiful feene of.the various: kinds of trees judicioufly 
planted ; and if it is fo contrived -that the termination is 
planted-circularly, with the concave towards the fight, it 
will have a much better effect than if it end in llraight lines 

. or angles, The plants fhould always be adapted to the 
fuze of the plantation ; for it is very abfurd for tall tree* 

' to be planted in the fmall fquares of- a little garden ; and 
. in large defigns, fmall Ihrnbs will have a mean appearance. 
It fhould alfo.be obferved never to plant evergreens among 
deciduous trees-; .butalways to place the evergreens in a 
wildernefs in a feparate part by themfelves, and that chiefly 
in fight. - 1 

As to the walks, thofe that have the appearance of. me¬ 
anders, where the eye .cannot difeover more than twenty 
or thirty yards in length, are generally- preferable to all 

othefs. 
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W 3 denje&, others, and thefe fhpqld now! and,'then dead into an open 
circular piece of grafs 5 in the centre of which may be pla¬ 
ced either an obelifk, ftatue, or fountain; and if in the 
middle of the yvildernefs there'be contrived a large opening, 
in. fhe centre of which may be erefled a dome or banqueting 
houfe, furrounded with a green plot of grafs, it will be a con- 
ftderable addition to the beauty of the whole. From the 
fides,of the walkSi and openings, the trees fhould rife gradu¬ 
ally one above another to tlie middle of the quarterswhere 
fhould always be planted the largeft growing trees, fo that 
the heads of all the trees may appear to view, while their 
ftems will be hid from the fight. Thus, in tho.fe parts 
which are planted with deciduous trees, rofes, honeyfuckles, 
fpirzp frutex, and other kinds of low-flowering fhrubs, may 
be planted next the walks apd openings; apd at their feet, 
near the tide? of the walks, may,be planted primrofes, vio¬ 
lets, daffadils, &c. not ip a ftrajght line, but fo, a%to appear 
accidental, as in a'natural wooljl. Behind the firll-row o£ 
fhrubs fhould be planted fyriogas, althpea frutex, mezereons, 
and other flowering fhrubs of a middle growth ; and thefe 
may be backed with many other forts of trees rifing gradual? 
ly to the middle of the quarters, " 

The part planted with evergreens may be difpofed in the 
following manner, via. in the firft'line next the great walks 
may be placed the lauruftinus, boxes, fpurge-laurel, juni¬ 
per, favin, apd,other dwarf evergreens., Behind thefe may 
be placed laurels, hollie?,*arbutufes, apd other evergreens of 
a larger growth. Next to thefe may be planted alaternufes, 
phyllireas, yews, cypreifes, Virginian cedars, and other trees 
of the fame growth ; behind, thefe may be planted Norway 
and filver firs, the true pine, and other forts of the fir growth ; 
and in the middle fhpuid be planted Scotch pines, pinafter, 
and other forts of the larger :grovying-f, evergreens ; whjch 
will afford a moil: delightful pjofpedt if. the different fhades. 
of thegreens are curipufly interiqixed. , ,,, 

,'But bisfide the grand walks and openings, (which fhould 
always be laid with turf, and kept well mowqd ), there fhould 
be fome fmaller ferpentine walks through the middle of the, 
quarters, where perfons may retire for privacy ; and by the. 
fides of thpfe private walks may alfo be fcatteredfome wood-, 
flowers and plants; which, if artfully planted, - will .have a 
very good cifed. . .. • .,1, 

In the general defign for thefe wildernefTes, there fhould', 
hot be a ftudied and ftiff correfpondency between the feveral 
parts; for the greater diverfity there is in the diftribution 
of thefe, the more pleafure they will afford. 

WILKINS (Dr John), a moil ingenious and learned* 
Englifh bifhop, was the fon of a goldfmith of Oxford, and 
was born in 1614, He adhered tp the parliament during 
the, civil wars, by whom fle was made warden of Wadham 
college in 1648 : he married afterwards the filter of Oliver 
Crom well, and procured a difpenfation to retain his warden- 
fliip nqtwithftanding-. Richard CromwelL.made him ma,tier 
of Trinity college, Cambridge, from which he was ejefted 
on the Reftoration. He then became preacher to Gray’s- 
Inn, redtor of St Laurence Jewry, London, dean of Rip- 
pan, and in 1668 was promoted to the bifliopric of Chefter: 
he died in 1673, Bifhop Wilkins thought it prudent to 
fubmit to the powers in being; he therefore fubfcribed; to 
the foleirin league and covenant while it was;enforced, and 
was equally ready tp fwear, allegiance to king Charles when 
he was reftored: this., with his moderate fpii it toward - dif- 
fenters, rendered him not very agreeable to phurchmen. His 
mathematical and philofophical works, which contain many 
ingenious and curious pieces, confiderjng the time when 
they were written, have been colledled in one vol'. 8vo. He 
publifhed alfo fome theological tradls. He was the firfi; 
greGdent of the 'Royal Society. 


; WILL, iB&t faculty of the mind by’which, it embraces w ®. 
or rejedls any thing' offered to it. See Metaphysics. William 

. Will, or Lajl Will, in law, fignifies the declaration of 
a man’s mind and intent relating to the difpofition of his 
lands, goods, or^ther eftate, or of what he would have* 
done after his 'dsfatb. . In*the common law there is a di- 
ftindtion madre between a will and a tefiament: that is called 
a will where lands or tenements are :gi'ven ; and when the. 
difpofition concerns goods and chattels alone, it is termed 
a teftament. See Testament. 1 1 • 

WiLi.-rwith a-wbifp, or Jack with-a-lanlhorn, two popu¬ 
lar names, for the meteor called ignis fatuus. See Light,. 
ii° 46. 

WILLIAM of Malmsbury, an.hiftorian of confider- 
able merit in the reign of king Stephen:; but of. whofe life- 
few particulars are known. According to'Bale and: Pits, he* 
was furnamed Somerfetus, from the county in which he was 
horn. From his own preface to his fecond book De Regibus 
Anglorum, it appears . that he was addicted to learning from 
his youth; that he applied himfelf to the ftudy of logic, 
phyfic, ethics, .and particularly to hiftory. He retired to 
the Benedictine convent at Malmfbury, became a monk, and 
was made precentor and librarian ; a fituation which much* 
favoured his intention of writing, the.hiftory of this king¬ 
dom. , In. this monaftery he fpent the remainder of his life,, 
and died in the year 1142. He is one of our moil, ancient 
and moft faithful. hiftorians. His capital work, is that in¬ 
tituled De Regibus Anglorum,.in five books; with an Appen¬ 
dix, which he ftyles Hijloria Novella, in two more. It is a 
judicious colleSion of whatever he found on record relative 
to.England, from the invafion of theSaxons to his own times. 

William of Newbury?. fo called from a monaftery irt 
Yorkfhire, of which he was a member, wrote a hiftory 
which begins ;at ; the conqueft and ends at the year 1197^ 

His Latin ftyle is preferred to that of Matthew Paris y 
and he is, injtitled to particular praife, for his honeft. regard* 
to truth, in treating the . fables of Jeffery of Monmouth* 
with the contempt they deferve; as well as for expreffing 
his approbation of Henry II.’s defign of reforming the 
clergy, by bringing them under the regulation of the fecu- 
lar power. .... :l. 1 ■■ 

, WILIAM of Wykeham, bifliop of Winchefter; was horn in 
the village of Wykeham, in the county of Southampton, in* 

1324. He had his education at Winchefter and - Oxford. 

Having, continued, near fix years in the univerfity,: his pa-* 
tron Nicholas Wedal, governor of the province of South¬ 
ampton, took him into his family, and appointed him his 
counfellor and fecretary. He could not have made choice, 
of a fitter perfon for that employment; no man in that age 
writing or fpeaking more pdlitely than Wykeham. For 
this reafon Edington, bifhop of Winchefter, lord high-trea- 
furer of the kingdom, appointed him hi? .fecretary three 
years after, and alfo recommended him to*king Edward III. 
who took him into his fervice. Being Grilled in geometry 
and architecture, he was appointed furveyor of the royal 
buildings, and alfo chief juftice in eyre : he it was who fu- 
perintended the building of Windfor-caftle. He was after¬ 
ward chief fecretary -of .ftate, a keeper of the privy-feal; 
apd in 1367 fucce.eded Edington in the. fee of Winchefter. 

A little after he was appointed lord high chancellor and pre- 
fident of the privy-council. That he might well difeharge 
the feveral funriions of his employments, both.ecclefiaftical 
and civil, he endeavoured, on one hand, to regulate his own 
life according.to the (Iririeft maxims, and: to promote fuch 
parifh-prieft? only as were able to give due inftruiftions to 
their parilhioners, and at the fame time led exemplary lives : 
op the other hand, he did all in his power to caufe juftice to- 
be exaflly adminiftered. In 1371 he refigned his chancel- 

lorfhip,. 
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William, lordftiip, and feme time after the great feal. Edward being 
returned to England, after having carried on a very fuccefs- 
ful war in France, found his exchequer in great diforder. 
The duke of Lancafter, one of his ions, at the head of fe- 
veral lords, having brought complaints againft the clergy, 
who then enjoyed mod polls in the kingdom, the king re¬ 
moved them from their employments. But the laymen, 
who were raifed to them, behaved fo ill, that the king was 
forced to reftore the ecclefialtics. The duke of Lancafter 
Ihowed ftrong animofity to the clergy, and fet every engine 
at work to ruin Wykeham. He impeached him of extor¬ 
tion, and of difguiling things, and obliged him to appear at 
the King’s-bench. He got fuch judges appointed as con¬ 
demned him ; and not fatisfied with depriving him of all 
the temporalities of his biihopric, he advifed Edward to 
banilh him : but this prince rejected the propofal, and after¬ 
ward reftored to Wykeham all that he had been diverted of. 
Richard II. was but eleven years old when Edward died : 
whereby the duke of Lancafter had an eafy opportunity of 
reviving the accufations againft the bilhop of Winchefter: 
neverthelefs Wykeham cleared himfelt. Then he founded 
two noble colleges, the one in Oxford, the other in Win¬ 
chefter. Whilft he was exerting his utmoft endeavours to 
improve thefe two fine foundations, he was recalled to court, 
and in a manner forced to accept of the office of lord high- 
chancellor in 13R9. Having excellently difeharged the' 

duties of that employment for three years, he obtained leave 
to refign it, forefeeing the difturhances that were going to 
break out. Being returned to his church, he finiftied his 
college, and built there fo magnificent a cathedral, that it 
almoft equals that of St Paul’s in London. He laid out 
feveral fums in things advantageous to the public and to the 
poor; notwithftanding which, in 1397 he was in great 
danger ; for he and fome others were impeached of high- 
treafon in open parliament: however, he was again fully 
cleared. From that time till his death he kept quiet in his 
diocefe, and there employed himfelf in all the duties of a 
good prelate. He died in 1404, in the 81ft year of his 
age- 

William, the name of feveral kings of England. See 
England, n° 87—92, and Britain, n° 302. 

Fort-W illiam, a fortrefs in the Highlands of Scotland, 
ereited in king William’s reign, as was alfo a fmall town 
adjoining, called Maryburgb, in honour of his queen. It is 
fituatedin Invernefslhire, on a narrow arm of the fea called 
Loch Eil, which might eafily, by a very ffiort canal, be uni¬ 
ted to the Weftern fea. Fort-William is of a triangular 
form, having two baftions, and is capable of admitting a 
garrifon of 800 men; but could not be defended againft 
an attack, as it is commanded by feveral hills in the neigh¬ 
bourhood. 

William’s Fort, is a factory of Afia belonging to the 
Eaft-India company, feated on one of the branches of the 
river Ganges, in the kingdom of Bengal. The fort was 
firft built in the fhape of an irregular tetragon of brick 
and mortar; and the town has nothing regular in it, 
becaufe every one built a houfe as he liked beft, and for 
his own conveniency. The governor’s houfe is within the 
fort, and is the beft piece of architediure in thefe parts. 
Here there are alfo convenient lodgings for the fadtors and 
writers, with ftore-houfes for the company’s goods, and ma¬ 
gazines for ammunition. About 50 yards from the fort is 
the church, built by the charity of merchants refiding here. 
The town is called Calcutta, and has a pretty good hofpital 
for the fick, though few come out of it alive. It is go- 
verned by a mayor and aldermen, as moft of the company's 
factories in the Eaft Indies now are. In 1757 it was fur- 


prifed by the nabob of Bengal, who took it, and put moft Wiffianl 
of thofe that had made refiftance into a place called the fl 
Black Hole, where moft of them were fmothered. This ■_ 
nabob was afterwards killed, and another fet up in Iris room, 
more friendly to the Engliffi ; and the fadtory was re-efta- 
blifhed. E. Long. 86. o. N. Lat. 22. 27. 

Swcet-lViLLiAM. See Di an thus . 

WILLIAMSBURG, a town of North America, in 
Virginia, and formerly capital of that flate. It is fituated 
between two creeks ; one falling into James, and the other 
into York River. The diftance of each landing place is 
about a mile from the town, which, with the difadvantage 
of not being able to bring up large veffels, and the want of 
enterprife in the inhabitants has occafioned its decay. Here 
is a college, defigned for the education of the Indians, but 
which, on account of their averfion to learning, never an- 
fwered the purpofe. It is 60 miles eaft of Richmond. W. 

Long. 76. 30. N. Lat. 37. 10. 

WILLIAMSTADT, a fea-port town of Holland. It 
is a hsndfome ftrong place, and the harbour is well frequent¬ 
ed. It was built by William prince of Orange in 1585 ; 
and in 1732 belonged to the ftadtholder of Friefland. The 
river near which it is built is called Butterjliet or Holland 
Diep ; and is one of the Bulwarks of the Dutch on the fide 
of Brabant, where they always keep a garrifon. This place 
made a gallant defence in 1793 againft the French, who 
were obliged to raiie the fiege. It is 15 miles north-eaft of 
Bergen-op-Zoom, and 12 fouth-weft of Dort. E. Long. 

4. 30. N. Lat. 51. 39. 

WILLIS (Dr Thomas), a celebrated Englifh phyfician, 
was born at Great Boawin, in Wihfliire, in 1621, and 
ftudied at Chrift-church college, Oxford. When that city 
was garrifoned for the king, he, among other fcholars, bore 
arms for his Majefty, and devoted his leifure hours to the 
ftudy of phyfic. The garrifon of Oxford at length furren- 
derirtg to the parliament, he applied himfelf to the pradtice 
of his profeffion ; and foon rendered himfelf famous by his 
care and fkill. He appropriated a room as an oratory for 
divine fervice according to the church of England, whither 
moft of the loyalifts in Oxford daily reforted. In 1660, he' 
became Sedleian profeffor of natural philofophy,' and the 
fame year took the degree of dodtor of phyfic. In 1664, 
he difcoVered the famous medicinal fpring at Alftropp, near 
Brackley. He was one of the firft members of the Royal 
Society, and foon made his name illuftrious by his excellent 
writings. In 1666, after the fire of London, he removed 
to Weftminfter ; and'his pradtice became greater than that 
of any of the phyficians his contemporaries. Soon after 
his fettlement in London, his only fon Thomas falling into 
a confumption, he fent him to Montpelier in France for the 
recovery of his health; and it proved fuccefsful. His wife 
alfo labouring under the fame diforder, he offered to leave' 
the town ; but fhe, not fuffering him to negledt the means 
of providing for his family, died in 1670. He died at his 
houfe in St Martin’s in 1675, and was buried near her in 
Weftminfter-abbey. Dr Willis was extremely modeft and 
unambitious, and refufed the honour of knighthood. He 
was remarkably pious : As he rofe early in the morning, 
that he might be prefent at divine fervice, which he conftant- 
ly frequented before he vifited his patients, he procured 
prayers to be read beyond the accuftomed times while he 
lived; and at his death fettled a ftipend of 20I. per annum 
to continue them. He was a liberal benefadtor to the poor 
wherever he came, having from his early practice allotted 
part of his profits to charitable ufes. He was exadt and re¬ 
gular in all his hours ; and though his table was the refort 
of moft of the great men of London, yet he was remark- 
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Willughby, able for his plainnefs, and his being a man of little difcourfe, 
'Wi|mon_ complaifance, or fociety; but he was juftly admired tor his 
deep infight into natural and experimental philofophy, ana¬ 
tomy, and chemiftry; for his fuccefsfui practice; and for 
the elegance and purity of his Latin ftyle. He wrote, 1. A 
treatife in Englifh, intitled A plain and enfy Method for preferv- 
ing thofe that are well from the Inf Sion of the Plague, and for 
curing fuch as are infected. 2. Several Latin works, which were 
collected and printed at Amflerdam, in 1682, in 2 vols 410. 

WILLUGHBY (Francis),a celebrated natural hiftorian, 
was the only fon of Sir Francis Willughby, knight. He was 
fond of tludy from his childhood, and held idlenefs in abhor¬ 
rence ; he being fo great an economift with regard to his time, 
as not willingly to lofe or mifapply the lead part of it,by which 
means he obtained great fkill in all branches of learning, and 
particularly in the mathematics. But obferving that the hiftory 
of animals was in a great meafure negledted by his country¬ 
men, he particularly applied himfelf to that province; and 
for this purpofe carefully read over what had been written 
on that fubjecl by others. He then travelled feveral times 
over his native country ; and afterwards into France, Spain, 
Italy, Germany, and the Low Countries, attended by his in¬ 
genious friend Mr John Ray. It is remarkable, that, not- 
withftanding the advantages of birth, fortune, and parts, he 
was as humble as any man of the meaneft fortune ; was fo- 
ber, temperate, andchafte: fcrupuloufly juft; fo true to 
his word and promife, that a man might venture his eftate 
and life upon it; fo faithful and conftant to his friend, as 
never to defert him when fortune frowned upon him; and 
remarkably pious, patient, and fubmiffive to the divine will. 
This is the character given of him by Mr Ray, whofe ve¬ 
racity none will doubt. This ingenious and learned gentle¬ 
man died in 1672, at 37 years of age ; having impaired his 
health by his application. He wrote, 1 Ornithologia lihri 
ties, folio, which was afterwards tranflated into Englilh, 
with an Appendix by Mr Ray, in folio. 2. HUlorie Pifci- 
uni libri quatuor, folio. 3. Letters of Francis Willughby, 
Efq; added to Philofophical Letters between the learned Mr 
Ray and feveral of his correfpondents, publiftied, in 8vo, by 
William Derham. 4. Several ingenious papers in the Phi- 
lofophical Tranfaftions. 

WILMOT (John), earl of Rochefter, a great wit in 
the reign of Charles II. the fon of Henry earl of Rochefter, 
was born in 1648. Fie was taught grammar and claffical 
learning at the free-fchool at Burford ; where he obtained 
a quick relifhofthe beauties of the Latin tongue, and after¬ 
wards became well verfed in the authors of the Auguftine age. 
In 1659, he was admitted a nobleman of Wadham college, 
where he obtained the degree of mailer of arts. He after¬ 
wards travelled through France and Italy ; and at his re¬ 
turn was made one of the gentlemen of the bed-chamber to 
the king, and comptroller of Woodllock Park. In 1665, 
he went to fea, and was in the Revenge, commanded by 
Sir Thomas Tiddiman, when an attack was made on the 
port of Bergen in Norway; during the whole adtion he 
Ihowed the greateft refolution, and gained a high reputa¬ 
tion for courage; which he fupported in a fecond expedi¬ 
tion, but afterwards loft it in a private adventure with Lord 
Mulgrave. 

Before the earl of Rochefter travelled, he had given into 
the moft diforderly and intemperate way of living; at his 
return, however, he feemed to have got the better of it en¬ 
tirely. But falling into the company of the courtiers, who 
continually, pradliled tliefe excelfes, he became fo funk in 
debauchery, that he was for five years together fo given up to 
drinking, that during all that time he was never cool enough 
to be mailer of himfelf. His violent love of pleafure, and 
his difpofinon to extravagant mirth, carried him to great 
Vul. XVIII- Part II. 


exceffes. The firft involved him in fenfuality, and the other WP.not, 
led him into many adventures and ridiculous frolics. Once I'TJfon. 
difguifing himfelf fo that he could not be known by his 
neareft friends, he fet up in Tower-ftreet for an Italian 
mountebank, and there difperfed his noftrums for fome 
weeks. He often dilguifed himfelf as a porter, or as a beg¬ 
gar, fometimes to follow a mean amour; at other times, he 
would go about merely for diverfion, in odd lhapes; and 
adted his part fo naturally, that he could not be known even 
by his friends. In Ihort, by his conftant indulgence in wine, 
women, and irregular frolics, he entirely wore out an ex¬ 
cellent conftitution before he was 30 years of age. In Oc¬ 
tober 1679, when recovering from a violent difeafe, which 
ended in a confumption, he was vifited by Dr Burnet, upon 
an intimation that fuch a vifit would be agreeable to him. 

Dr Burnet publiftied an account of his conferences with 
Lord Rochefter; in which it appears, that though he had 
lived the life of a libertine and atheift, yet he died the death 
of a penitent Chriftian. His death happened in 1680; 
fince which time his poems have been various times printed, 
both feparately and together: but when once he obtained 
the charadter of a lewd and obfcene writer, every thing in 
that {train was fathered upon him ; and thus many pieces 
not of his writing have crept into the later editions of his 
works. The author of the Catalogue of Royal and Noble 
Authors fays, he was “ a man whom the Mufes were fond 
to infpire, and aftiamed to avow', and who pradtifed without 
the lea-ft referve that fecret which can make verfes more 
read for their defedls than their merits. Lord Rochefter’s 
Poems have much more obfcenity than wit, more wit than 
poetry, and more poetry than politenefs.” His writings, be- 
fides thofe already mentioned, are, A Satyre againft Mankind; 
Nothing, a poem; Valentinian, a tragedy ; Fifty-four Let¬ 
ters to Henry Saville, and others; Seven more to his Wife 
and Son : a Letter on his deathbed to Dr Burnet. He 
alfo left behind him feveral other papers, and a Hiftory of 
the Intrigues of the Court of Charles II. but his mother, a 
very devout lady, ordered all his papers to be burned. 

WILSON (Florence), known in the republic of letters 
by the name of Florentius Volufmus, was born at Elgin in 
the {hire of Murray in Scotland, and educated in the uni- 
verfity of Aberdeen. Travelling to England with an inten¬ 
tion to improve his fortune, he had the felicity to be introdu¬ 
ced to cardinal Wolfey, who appointed him tutor to one of his 
nephews. In that capacity be went to Paris, and continu¬ 
ed there till the cardinal’s death. During his refidence in 
that city he became acquainted with the learned cardinal 
Bellai, archbiihop of Paris, who allowed him a penfion, and 
meant to have appointed him royal profeffor of the Greek 
and Latin languages in the univerfity of Paris : but Bellai 
being difgraced, Wilfon’s profpeas faded with the fortunes 
of his patrc n, whom neverthelefs he attended on his journey 
to Rome. Wilfon was taken ill at Avignon, and the car¬ 
dinal proceeded without him. After his recovery, he paid 
a vifit to the celebrated cardinal Sabolet, the Mecsenas of 
his time, who was alfo bilhop of Carpentras, where he then 
refided. The cardinal was fo charmed with his erudition, 
that he appointed him profeifor of the learned languages, 
with a ftipend of 100 fidolesper annum. 

During his refidence at Carpentras, he wrote his cele¬ 
brated treatife De Animi Tranquillitate. Mackenzie fays that 
he afterwards taught philofophy in Italy; and that, being 
at length defirous of returning to Scotland, he began his 
journey homeward, was taken ill at Viene in Dauphiny, 
and died there in the year 1547. He was generally efteem- 
ed an accompliihed linguift, an admirable philofopher, and 
an excelier-t Latin poet. He wrote, befide the above trea¬ 
tife, x. Poemata. Lond. 1619, 4 to. 2. Comment a, to qua- 

5 Q dam- 
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dam thedlogica in aphorifmos diffefta, per Seiaji Gryph. 3. Phi- 
lofopbice Arijiot. Synopfis , lib. iv. 

Wilson (Thomas), lord bifhop of Sodor and Man, was 
boin in 1663, at Burton, in the county of Cheller. He 
received the rudiments of his education at the county town, 
and from thence was removed to the univerfity of Dublin. 
His allowance at the univerfity was 20I. a year ; a fum, 
fmall as it may now appear, which was in thofe days fuf- 
ficient for a fober youth in fo cheap a country as Ireland. 

His firft intention was to have applied to the fludy of 
phyfic; but from this he was diverted by archdeacon 
Hewetfon, by whofe advice he dedicated himfelf to the 
church. He continued at college till the year 1686, when, 
on the 29th of June, he was ordained deacon. 

The exaft time of Mr Wilfon’s leaving Dublin is not 
known: but on account of the political and religious dis¬ 
putes of thofe days, it was fooner than he intended. On 
the 10th of December, in the fame year, he was licenfed to 
the curacy of New Church in Winwick, of which Dr Sher- 
lock, his maternal uncle, was redtor. His ftipend was no 
more than 30I. a-year ; but being an excellent economift, 
and having the advantage of living with his uncle, this fmall 
income was not only fufficient to fupply • his own wants, 
but it enabled him to fupply the wants of others 5 and for 
this purpofe he fet apart one tenth of his income. In 1692 
he was appointed domeftic chaplain to William earl of Der¬ 
by, and tutor to his fon James Lord Strange, with a falary 
of 30I. a-year. He was foon after eledted mailer of the 
alms hcufe at Latham, which brought him in 20I. a-year 
more. Having now an income far beyond his expedlations, 
or his wifhes, except as it increafed his ability to do good, 
.he fet apart one fifth of his income for pious ufes, and par¬ 
ticularly for the poor. In fliort, as his income increafed, he 
increafed the portion of it which was allotted to the pur- 
pofes of charity. At firft he fet apart a tenth, then a 
fifth, afterwards a third, and laftly, when he became a bi- 
Ihop, he dedicated the full half of his revenues to pious and 
charitable ufes. 

He had not been long in the fervice of Lord Derby, be¬ 
fore he was offered the valuable living of Buddefworth in 
Yorklliire ; which he refufed to accept, as being inconfiftent 
with the refolves of his confcience againft non-refidence, 
Lord Derby choofing ftill to retain him as chaplain and 
tutor to his fon. In 1697 he was promoted, not without 
fome degree of compulfion on the part of his patron, to the 
bifhopric of the Ifle of Man ; a preferment which he held 
58 years. In 1698 he married Mary, daughter of Thomas 
Patten, Efq ; of Warrington. By this lady, who furvived 
her marriage about fix years, he had four children ; none of 
whom furvived him except the late Dr Wilfon, prebendary 
of Weftminfter. 

“ The annual receipts of the bifhopric (fays the author 
of his memoirs) did not exceed 300I. in money. Some 
neceffaries in his houfe, as fpices, l'ugar, wine, books, &c. 
mull be paid for with money; diftreffed or fhipwrecked 
mariners, and fome other poor objedts, required to be re¬ 
lieved with money ; but the poor of the ifland were fed 
and clothed, and "the houfe in general fupplied from his 
demefnes, by exchange, without money. The poor, who 
could weave or fpin, found the beft market at Bifhop's- 
court, where they bartered the produce of their labo*ur for 
corn. Taylors and fhoemakers were kept in the houfe 
conftantly employed, to make into garments or {hoes that 
cloth or leather which his corn had purchafed ; and the aged 
and infirm were fupplied according to their feveral wants. 
Mr Moore of Douglas informed the editor, that he was 
once witnefs to a pleafmg and Angular inftance of the Bi- 
Ihop’s attention to fome aged poor of the ifland. As he 


was diftributing fpedtacles to fome whofe eye-fight failed Wilton 
them, Mr Moore expreffed his furprife, as he well knew not tl 
one of them could read a letter. ‘ No matter (faid the Winchel- 
Bifhop with a fmile), they will find ufe enough for them ; ... 

thefe fpedtacles will help them to thread a needle, to mend 
their clothes, or, if need be, to keep themfelves free from 
vermin.” 

So great was the bifhop’s attachment to his flock, that 
no temptation could feduce him from their fervice. He 
more than once refufed the offer of an Englifh bifhopric. 

There is an anecdote of his lordfhip and cardinal Fleury, 
which does great credit to them both. The cardinal want¬ 
ed much to fee him, and fent over on purpofe to inquire 
after his health, his age, and the date of his confecration, 
as they were the two oldeft bifhops, and he believed the 
pooreft, in Europe ; at the fame time inviting him to France. 

The bifhop fent the cardinal an anfwer, which gave him fo 
high an opinion of him, that the cardinal obtained an order 
that no French privateer fhould ravage the Ifle of Man. 

This good prelate lived till the year 1755, dying at the 
advanced age of 93. His works have lately been publifhed 
in 2 vols 4to. 

WILTON, a market town in Wiltfhire, three miles weft 
of Salifbury. It was once fo confiderable as to give title to 
the county. It formerly had 12 churches; and Odo, bro¬ 
ther-in-law to William I. was bifhop of Wilton: only one 
now remains. It fends members to parliament, and is the 
place where the knights of the fhire are chofen. It has a 
great manufadtory of carpets, which are brought to high 
perfection. Wilton is famous for lord Pembroke’s feat, 
fo W'ell known through Europe for its containing a grand 
affemblage of the productions of the greateft and moil an¬ 
cient mailers in painting and fculpture.—Two fairs are held 
here annually. 

WILTSHIRE, a county of England, bounded on the 
weft by Somerfetfhire, on the eaft by Berkfhire and Hamp- 
fhire, on the north by Gloucdfterfhire, and on the fouth by 
Dorfetfhire and part of Hampfhire. The length amounts 
to 39 miles ; its breadth to 30; and its circumference to 
140. It contains 29 hundreds, 23 market-towns, 304 pa- 
rifhes, and about 876,000 fouls. Befides two members for 
the fhire, and two for the city of Salifbury, each of the fol¬ 
lowing towns fends two members to parliament, viz. Wilton, 
Downton, Hindon, Heytefbury, Weftbury, Caine, Devizes, 
Chippanham, Malmfbury, Cricklade, Great Bedwin, Lud- 
gerfhall, Old Sarum, Wooton-Baffet, Marlborough. 

The air of this country is very healthy, mot only in the 
more low and level parts, but alfo on the hills. The foil 
of the vales is Very rich, and produces corn and grafs in 
great plenty. The beautiful downs in the fouth yield the 
fineft paflure for fheep, with which they are overfpread. 

The greateft difadvantage the county labours under is want 
of fuel, as there are no coal-pits, and but little wood. This 
county is noted for great quantities of very fine cheefe, and 
for its manufadture of broad cloth, to which it was invited 
by the great plenty and finenefs of its wool. Befides a 
number of lefler ftreams, it is watered by the rivers Ifis, 

Kennet, Upper and Lower Avon, Willy, Burne, and Nad- 
der, which are well ftored with fifh. 

WINCHELSEA, a town in Suffex, which has no mar¬ 
ket, but has one fair on May 14th for cattle and pedlars 
ware. It was an ancient place, at leaft the old town, 
which was fwallowed up by the ocean in 1250. It is now 
dwindled to a mean place, though it retains its privileges, 
and fends two members to parliament. It is feated on a 
rocky cliff, on an inlet of the fea; and had a haven, now 
choked up. It had 18 parilh-churches, now reduced to 
one. The mftrket-houfe is in the midft of the town, from 

■ whence 
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T^inchel- whence run four paved Greets, at t* e enc * which are four 
jj ea ways, which had formerly buildings on each fide for acon- 
Winckle- fideral > le diftance. It is 2 miles fouth-weft of Rye, and 71 
man . fouth-eaft of London. It is governed by a mayor and ju- 
wv~w rats, though it has but about 70 houfes. Three of the 
' gates are ftill (landing,, but much decayed. E. Long. o. 
44. N. Lat. 50. 58. 

• Winchelsea (Anne countefs of), a lady of excellent 
genius, efpecially in poetry, was maid of honour to the du- 
chefs pi York, fecond wife to king James II. and was after¬ 
wards married to Heneage, fecond Ton of the earl of Win- 
chelfea. One of the moft confiderable of the countefs of 
Winchelfea’s poems was that on the Spleen. A. colledlion 
of her poems Was printed at London in . 1713, containing a 

. tragedy never affed, entitled drijlamenes. The countefs. died 
in 1720 without iffue, as her hulbaad did in 1726. til 
WINCHESTER, the capital of the county of Hamp¬ 
shire in England. It is a very ancient: city, fuppofed to 
have been built feveral centuries before Chri ft. The Ro¬ 
mans-called it Vent'a Belgarum, the Britons Caer Givent, and 
the Saxons Witaticeajler ; whence came the prefent name. 
It ftands upon the river Itchin, in a bottom furrounded 
with chalky hills ; and is generally allowed to have been a 
confiderable place in the time of the Romans. Some of 
the firft converts, to Chriftianity are fuppofed to have lived 
here. Infthe caftle, near.the weft-gate, many of the Saxpn 
kings' anciently kept their courts. The cathedral was 
founded by Kenegulfe, a king of the Mercians ; but there 
were many Chriflians, and places for their, worlhip here, 

- long before that period. It is a large pile, and has a ve¬ 
nerable look, but is not very elegant. Befides the tombs, 
there are many curious pieces of workmanfiiip in it ; the 
chief of which are, 1. The font, eredted in the time of the 
Saxons. 2. Copper ftatues of James I. and Charles I., 3. 
The bifhop’s throne. 4.. The Halls of the dean and pre¬ 
bendaries. 5. The afeent .to the, choir and altar. 6. The 
pavement, inlaid with marble of diverfe colours, in various 
figures. 7. The altar piece, reckoned the nobleft in Eng¬ 
land. 8. The paintings in the windows, efpecially the 
great eaft window. At the hofpita! of the Holy Crofs, 
every traveller that knocks at the door may claim a tnan- 
chet of white bread and a cup of beer ; of which a great 
quantity is provided every day for that purpofe. This hof- 
pital was intended for the maintenance of a mafter and 30 

- penfxoners, but only 14 are now maintained in it ; and the 
mafter enjoys a revenue of 800I. a-year. This city is about 
a mile and a half in compafs, andalmoft furrounded with a 
wall of flint, has fix gates, large fuburbs, broad clean ftreets; 
but the private houfes'are in general but ordinary, many of 
them being very old. The city is interfperfed with a great 
many gardens, which contribute to its beauty and healthi- 
nefs. The corporation confifts of a mayor, high-fteward, 
recorder, alderman, two coroners, two bailiffs, 24 common- 
council men, a town clerk, four cdnftables, and four fer- 
jeants at mace; and the city gives title of marquis to the 
duke of Bolton. A Roman highway leads from hence to 
Alton ; and went formerly, as it is thought, from thence 
to London. The charming downs in the neighbourhood 
contribute greatly to the health and pleafure of the inha- 

. bitants. The river Itchin is navigable for barges from 
hence to Southdmpton. W.. Long. k 21. N. Lat. 51.5. 

WINCKLEMAN (Abbe John), was born at Stendall. 
in the old Marche of Brandenburgh, in 1718. His father 
was a fhoemaker. This wonderful man, to all appearance 
deftined by his birth to fuperintend a little fchool in an ob- 
feure town of Germany, raifed himfelf to the office of pre- 
lident of antiquities in the Vatican. After having been 
feven years profeffor in the college of Seehaufen near Sals- 


wedel, he went into Saxony, where he refided feven years WinckLa. 
more, and was librarian to count Bunau, at Nothenitz. i 

When he left this place, 1754, he went to Drefden, where 
he formed an acquaintance with the ableft artifts, and par¬ 
ticularly with M. Oefer, an excellent painter, and one of the 
belt draughtsmen of the age. In that year he abjured Lu- 
theranifm, and embraced the Roman Catholic religion. In 
September 1755.be fet out for Italy, and arrived at Rome 
in December following. His principal objedt was to fee the 
Vatican library, and to examine the ruins of Herculaneum. 

Mr Winckleman carried with him into Italy a fenfe of 
beauty and art, which led him inftantly to admire the ma- 
Rer-pieces of the Vatican, and with which he began to ftudy 
them. He foon increafed his knowledge ; and it was not 
till after he had thus purified his tafte and conceived an idea 
of ideal beauty, which led him into the greateft fecrets of 
art, that he began to think of the explanation of other 
monuments, in which his great learning could not fail to 
diftinguifh him. His erudition enabled him to fill up his 
principal plan of writing the “ Hiftory of Art.” In 1756 
he planned his “ Reftoration of Ancient Statues,” and a 
larger work on the “ Tafte of the Greek Artifts,;” and 
defigned an account of the galleries of Rome and Italy, be¬ 
ginning with a volume on the Belvedere ftatues, in the 
manner of Richardfon, who, he fays, only ran over Rome. 

He alfo intended a hiftory of the "corruption of tafte in art, 
the reftoration of ftatues, and an illuftration of the obfeure 
points of mythology. All thefe different effays led him to 
his “ Hiftory of Art,” and his “ Monument! Inediti.” . It 
muft, however, be confeffed, that the firft of thefe works 
has.not all the clearnefs and precifion that might be ex¬ 
pected in its general plan and divifion of its parts and ob¬ 
jects; but it has enlarged and extended the ideas both of 
antiquaries and colleftors. The deicription of the gems 
and fulphuys of the Scotch cabinet contributed not a little 
to extend Mr Winckleman’s knowledge. Few perfons have 
opportunities of contemplating fuch vaft colleiftions. The 
engravings of Lippet and count Caylus are all that many 
can arrive at. Mr Wickleman’s Monumenti Inediti, of 
which he had begun the third vol. 1767, feem to have fe¬ 
ezed him the efteem of antiquaries. Had he lived, we 
Ihquld have had a work long wilhed for ; a complete col- 
leffion of the bas-reliefs difeovered from the time of Bartoli 
to the prefent, the greater part of which are in the pof- 
feflion of cardinal Albani. 

When cardinal Albani fucceeded to the place of libra¬ 
rian of the Vatican, he endeavoured to get a place for 
the Hebrew language for Winckleman, who refufed a ca- 
nonry, becaufe he would not take the tonfure. The elec¬ 
tor of Saxony gave him, 1761, unfolicited, the place of 
counfellor Richter, the direftion of the royal cabinet of 
medals and antiquities at Drefden. Upon the death of thd 
Abbe Venuti, 1762, he was appointed prefident of the an¬ 
tiquities ‘of die apoftolic chamber, with power over all dif- 
coveries and exportations of antiquities and piftures. This 
is a poft of honour, with an income of 160 feudi per annum. 

He had a prolped of the place of prefident of antiquities in 
the Vatican, going to be created at 16 feudi per month, 
and was named correfponding member of the Academy of 
Infcriptions. The king of Pruffia offered him by Col. 

Quintus Icifius the place of librarian and diredtor of his 
cabinet of medals and antiquities, void by the death ofM. 

Gautier de la Croze, with a handfome appointment. He 
made no fcruple of accepting the offer ; but when it came 
to the pope’s ears, he added an appointment out of his own 
purfe, and kept him at Rome. 

Tn April 1768, he left Rome, to go with M. Cavaceppi 
over Germany and Switzerland. When he came to Vienna, 

5 <L* he 
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Winckle- he was fo pleafed with the reception he met with, that he 
Wind ma ^ e a longer ftay there than he had intended. But, being 
fuddenly feized with a fecret uneafinefs and extraordinary 
defire to return to Rome, he fet out for Italy, putting off 
his vifits to his friends in Germany to a future opportunity. 
As he pafled through Triefte, he was affaflinated, June 8. 
1768, by a wretch named Arcangeli, a native of Campiglio, 
a town in the territory of Piftoia, with whom he had made 
an acquaintance on the road. This mifcreant had been 
condemned for a robbery to work in fetters four years, 
and then to be banifhed the Auftrian territories, on an oath 
never to return. He had obtained a mitigation of one of 
his fentences, and retired to Venice ; but, changing his 
quarters backwards and forwards he was fo reduced in 
circumftar.ces that he at length took up his lodgings at 
the inn to which the Abbe happened to come. Arcangeli 
paid fuch affiduous court to him, that he entirely gained 
his confidence ; and having been favoured with a fight of 
the valuable prel'ents which he had received at Vienna, 
formed a defign to murder and rob him. He bought a 
new fharp knife on purpofe ; and as the Abbe (who had in 
the moft friendly manner invited him to Rome) was fitting 
down in his chair, early in the morning, he threw a rope 
over his head, and before he could difengage himfelf, (tab¬ 
bed him in five different places. The Abbe had ftill ftrength 
to get down to the ground floor, and call for help ; and 
being laid on a bed in the midft of the moft violent pain, 
he had compofure fufficient to receive the laft facraments, 
and to make his will, in which he appointed cardinal Alex¬ 
ander Albani his refiduary legatee, and expired in the af¬ 
ternoon. The murderer was foon after apprehended ; and 
executed on the wheel oppofite the inn, June 26. 

Abbe Winckleman was a middle-ftzed man: he had a 
very low forehead, (harp nofe, and little black hollow eyes, 
which gave him an afpeX rather gloomy than otherwife. 
If he had any thing graceful in his phyfiognomy, it was 
his mouth. A fiery and impetuous difpofition often threw 
him into extremes. Naturally enthufiaftic, he often indul¬ 
ged an extravagant imagination ; but as he poffeffed a 
itrong and folid judgment, he knew how to give things a 
juft and intrinfic value. In confequence of this turn of 
mind, as well as a negleXed education, a cautious referve 
was a quality he little knew. If he was bold in his deci- 
fions as an author, he was ftill more fo in his converfation, 
and has often made his friends tremble for his temerity. 
If ever man knew what friendlhip was, that man was Mr 
Winckleman, who regularly praXifed all its duties ; and for 
this reafon he could boaft of having friends among perfons 
of every rank and condition. 

WIND is a fenfible agitation of the atmofphere, occa- 
fioned by a quantity of air flowing from one place to ano¬ 
ther. 

As navigation depends in a great meafure upon the di- 
redion and force of the winds, as the temperature of cli¬ 
mates is greatly influenced by them, and as they are abfo- 
lutely necrifary to preferve the falubrity of the atmofphere, 
it is not furprifing that they have very much engaged the 
attention of mankind. To be acquainted with the laws by 
which they are regulated, and to be able to calculate before¬ 
hand the confequences of thefe laws, has been in every age 
the eager with of philofophers. But whether it has been 
owing to an improper method of ftudying this fubjed, or to 
its lying beyond the reach of the human faculties, philofo¬ 
phers have not made that progrefs in it which the fanguine 
imaginations of fome individuals led them to exped. Ma¬ 
ny difcoveries indeed have been made ; and from the num¬ 
bers and the genius of the philofophers at prefent engaged 
in this ftudy, others equally important may be expeded. 


But, notwithftanding this, many of the phenomena remain Wind, 
unexplained, and a rational and fatisfadory theory feems 
ftill beyond our reach. It will not be expeded, that where 
philofophers in general have failed, we fhall fucceed. If we 
can colled the fads hitherto afcertained, and explain fuch 
of them as the late difcoveries have enabled us to underftand, 
we truft we fhall obtain the indulgence of the Public, though 
we cannot boaft of throwing much new light on this diffi¬ 
cult fubjed. 

Hijlory of the Winds. 

As the winds of the torrid zone differ in feveral impor¬ 
tant particulars from thofe which blow without the tropics, 
we fhall firft defcribe them, and afterwards thofe of the tem¬ 
perate zones. Winds of 

I. In thofe parts of the Atlantic and Pacific ocean which t j I( I 
lie neareft the equator, there is a regular wind during the nd Zone, 
whole year called the trade-wind. On the north fide of the 
equator it blows from the north-eaft, varying frequently a 
point or two towards the north or eaft ; and on the fouth 
fide of it, from the fouth eaft ; changing fometimes in the Tlle * a( j^ 
fame manner towards the fouth or eaft. The fpace inclu- 
ded between the fecond and fifth degree of north latitude is 
the internal limit of thefe two winds. There the winds can 
neither be faid to blow from the north nor the fouth ; calms 
are frequent, and violent ftorms. This fpace varies a little 
in latitude as the fun approaches either of the tropics.—In 
the Atlantic ocean the trade winds extend farther north on 
the American than on the African coaft ; and as we ad¬ 
vance weftward, they becomegraduallymore eafterly, and de- 
creafe in ftrength*. Their force diminifhes likewife as we * Dr Hal- 
approach their utmoft boundaries. It has been remarked ley, Phil, 
alio, that as the fun approaches the tropic of Cancer, the 
fouth-eaft winds become gradually more foutherly, and the ™ 1 P' 
north-eail winds more eafterly : exaXly the contrary takes 
place when the funis approaching the tropic of Capricorn §. § Ibidem, 

The trade-wind blows conftantly in the Indian ocean 3 
from the 10th degree of fouth latitude to near the 30th: ° OOM ' 

But to the northward of this the winds change every fix 
months, and blow direXly oppofite to their former courfe. 

Thefe regular winds are called monfoons, from the Malay 
word moqffin, which fignifies “ a feafon f.” When they f Foreft’i 
fhift their direction, variable winds and violent ftorms fuc- Voyage,p, 
ceed, which laft for a month and frequently longer; and 
during that time it is dangerous for veflels to continue at 
fea. 

The monfoons in the Indian ocean may be reduced to 
two ; one on the north and another on the fouth fide of the 
equator j which extend from Africa to the longitude of New 
Holland and the eaft coaft of China, and which fuffer par¬ 
tial changes in particular places from the fituation and in¬ 
flexion ot the neighbouring countries. 

1. Between the 3d and 10th degrees of fouth latitude 
the fouth-eaft trade-wind continues from April to OXober ; 
but during the reft of the year the wind blows from the 
north-weft |. Between Sumatra and New Holland this f Dr Hal- 
monfoon blows from the fouth during our fummer months, le 7> Phil, 
approaching gradually to the fouth-eaft as we advance to- Tranf-Abr. 
wards the coaft of New Holland ; it changes about the end p ‘ 
of September, and continues in the oppofite direXion till 13 
April J. Between Africa and Madagafcar its direXion is § Ibidem, 
influenced by the coaft ; for it blows from the north-eaft 

from OXober to April, and during the reft of the year from 

the fouth-weft <jj. _ t Bruce’s 

2. Over all the Indian ocean, to the northward of the Travels, 
3d degree of fouth latitude, the north-eaft trade-wind blows vo1 - ‘-P* 
from OXober to April, and a fouth-weft wind from April ^ H .,j_ 
to OXober J|. From Borneo, along the coaft of Malacca jj, jjjfcu" 

and 1 
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Wind, and as far as China, this monfbon in fummer blows nearly 
from the fouth, and in winter from the north by eafl j). 

5 >r - 3 Near the coaft. of Africa, between Mozambique and wpe 

Guardefan, the winds are irregular during the whole year, 
owing to the different monfoons which furiound that parti¬ 
cular place.—Monfoons are likewil'e regular in the Red Sea ; 
between April and October they blow irom the north-well, 
and during the other months from the foutli-eall, keeping 
conltantly parallel to the coall of Arabia*. 

Monfoons are not altogether confined to the Indian O- 
vol. i.ch.4. cean ; on the coalt of Brazil, between Cape St Augutline 
and the ifland of St Catherine, the wind blows between 
September and April from the eaft or north-eail, and be- 
Sir Wa i_ tween April and September from the fouih-weltf.—The 

* - a bay of Panama is the only place on the weit fide ot a great 
continent where the wind ihifts regularly at different fea- 
fons: there it is eafterly between September and March ; 
but between March and September it blows chiefly from 
the fouth and fouth-weft. 

Such in general is the direction of the winds in the torrid 
zone all over the Atlantic, Pacific, and Indian Oceans ; but 
they are fubject to particular exceptions, which we ihall now 
endeavour to enumerate.—On the coalt of Africa, from 
Cape Bayador to Cape Verde, the winds are generally 
northrwelt; from hence to the ifland of St Thomas near 
the equator they blow almoft perpendicular to the fhore, 
bending gradually, as we advance fouthwards, firft to the 
weft and then to the fouth-weft [|. On the coalt of New 
Spain likewil'e, from California to the Bay of Panama, the 
winds blow almoft conftantly from the weft or fouth-weft 
except during May, June, and July, when land-winds pre¬ 
vail, called by the Spaniards Popogayos. On the coaft of 
«j Sir Wal- Chili and Peru f, from 20° or 30° louth latitude, to the 
ter Ra- equator, and on the parallel coaft of Africa, the wind blows 
leigh’s Vo- during the whole year from the fouth, varying according to 
yage. Dr t j lg direction of the land towards which it inclines, and ex- 
p“^ en ’ tending much farther out to fea on the American than the 
Tranf. African coaft. The trade-winds are alfo interrupted lome- 
Abr.vol.iL times by wefterly winds in the Bay of Campeachy and the 
P- I 3 a - Bay of Honduras^ 

As to the countries between the tropics, .we are too little 
acquainted with them to be able to give a i'aiisiaCtory hifto- 
4 ry of their winds. 

In all maritime countries between the tropics of any ex¬ 
tent, the wind blows during a certain number ot hours eve¬ 
ry day from the fea, and during a certain number towards 
the fea from the land; thefe winds are called the fea and 
land breezes. The fea breeze generally fets in about ten 
in the forenoon, and blows till lix in the evening; at feven 

* Marfdcn’s the land-breeze begins, and continues till eight in the morn- 
Hift. of Su-; n g > when it dies away*. During lummer the fea breeze 
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is very perceptible on all the coaits of the Mediterranean 
Sea^;, and even fometimes as far north as Norway ||. 

In the ifland of St Lewis on the coaft of Africa, in 16 0 
north latitude, and 16 0 weft longitude, the wind during the 
rainy fealon, which lafts from the middle of July to the 
middle of October, is generally between the fouth and ealt; 
during the reft of the year it is for the moft part eaft or 
north-eaft in the morning ; but as the fun rifes, the wind 
of Norway, approaches gradually to the north, till about noon it gets 
5 to the weft of north, and is called a fea-breeze. Sometimes 
Winds in to Hie eaft a s the fun delcends, and continues there 

and B™la- during the whole night. In February, March, April, May, 
nm and June, it blows almoft conftantly between the north and 

§ Dr Schot- weftjJ. In the ifland of Balatna, which lies likewife on the 
te, Phil. we n coaft of Alrica, in the 1 ith degree of north latitude, 

lnmi, vol. the wind during nine months of the year blows from the 
Jxt. ait, aj. 


fouth-weft ; hut in November and December a very cold ^ ^ 

wind blows from the north eaft*. - p. Ben¬ 

in the kingdom of Bornou, which lies between the 16th ver, Efq; 
and 20th degree of north latitude, the warm feafon is intro- See .Map in 
duced about the middle of April by iultry winds from the rf _ 

fouth-eaft, which bring along with them a deluge of rainf. fay 
In Fezzan, which is fituated about the 25th degree ot j 0 nization. 
north latitude, and the 35th degree of eaft longitude, the 6 
wind from May to Augult blows from the eaft, foulh-eaft, Bornou and 

or fouth-weft, and is intenfely hot ♦'African 

In Abyffinia the winds generally blow from the weft, Jyp oc ” a ^" n> 
north-welt, north, and north-eaft. During the months of p. 6 00> 
June, July, Auguft, September, and October, the north } ihid. 
and north-eaft winds blow almoft conftantly, efpecially in 7 _ 
the morning and evening ; and during the reft of die year Abywma, 
they are much more frequent than any other winds*. • jj race > s 

At Calcutta, in the province of Bengal, the wind blows Travels, 
during January and February from the fouth-weft and vol. iv. p. 
fouth; in March, April, and May, from the fouth ; in June, 631. 

July, Auguft, and September, from the fouth and fouth- Calcutta 
eaft; in October, November, and December, from the north- M at j raSj ’ 
weft*.—At Madras the moll frequent winds are die north * Afiatic 

and north-eaft-At Tivoli in St Domingo, and at lies de Refearches, 

Vaches, the wind blows ofteneft from the fouth and fouth- J o1b - '■ arK * 
eaftj,—From thefe faCts it appears, that in moft tropical “■ PP CU - 
countries with which we are acquainted, the wind generally And St Dq-i 
blows from the neareft ocean, except during the coldeft m ingo. 
months, when it blows towards it. f P. Cotte, 

II. In die temperate zones the direction of the winds is Jour- de 
by no means fo regular as between the tropics. Even in p * lyf ‘ 
the fame degree of latitude, we find them often blowing in 1/9 j Q 
different directions at the fame time; while their changes winds of 
are frequently fo ludden and fo capricious, that to account the North 
for them has hitherto been found impoilible. When winds Temperate 
are violent, and continue long, they generally extend over a Zane- 
large traCt of country; and this is more certainly the cafe 
when they blow from the north or eaft than from any other 
points §. By the multiplication and comparifon of Meteoro- § Derham’* 
logical Tables, fome regular connection between the changes Phyfico- 
of the atmoiphere in different places may-in time be obier- Theology, 
ved, which will at laft lead to a fatisfaCtory theory of the cu ‘ 11 ' 
winds. It is from fuch tables chiefly that the following faCts 
have been collected. Ir 

In Virginia, the prevailing winds are between the fouth- Of Ameri- 
wefl, weft, north, and north-weft ; the moft frequent is the ca, 
fouth-weft, which blows more conftantly in June, July, and 
Auguft, than at any other feafon. The north-weft winds * Jeffer- 
blow moft conftantly in November, December, January, and f° n ’ 3 VFgi- 
February*.—At Ipfwich in New England the prevailing a ' n f* 2 ’ 
winds are alfo between the fouth-weft, weft, north, and north- A ra cr 
eaft; the moft frequent is the north-weft \ ; But at Cam-Acad. vol. 
bridge, in the fame province, the moft frequent wind is i. p. 336- 
the fouth-eaft\. —The predominant winds at New York t M - Cotte, 
are the north and weft (J : And in Nova Scotia north-weft J ourn ' 


And in Nova Scotia north-weft ^* r "' 
winds blow for three-fourths of the year jj.—The fame wind I7 J r ‘_ 
blows moft frequently at Montreal in Canada; but at Que- § ibid, 
bee the wind generally follows the direction of the river St || Prefent 
Lawrence, blowing either from th z north-eaft or fouth-weft <|J. State 
—At Hudfon’s Bay wefterly winds blow for three fourths ^^Cana 1 '* 
of the year; the north-weft wind occafions the greateft cold, ^ 
but the nor it.7 and north-eaft are the vehicles of l'now*. ^ Cotte,' 

It appears from thefe faCts, that wefterly winds are moft ibid, 
frequent over the whole eaftern coaft of North America; * Pennant’* 
that in the fouthern provinces fouth-weft winds predominate ; ^ r ^ ; ' c to 
that the north-weft become gradually more frequent as £ 00 i „ 4I> 
we approach the frigid zone. 

In Egypt, during part of May, and during June, July, 

Auguft, 
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France, 


from the north, varying forrietimes in June to the weft, and 
in July to the weft and the eaft j during part of September, 
and in Odtober and November, the winds are variable, but 
blow more regularly from the eaft than any other quarter ; 
in December, January, and February, they blow from the 
north, north-wej ?, and weft; towards the end of February 
they change to the fouth, in which quarter they continue 
till near the end of March ; during the laft days of March 
and in April they blow from the fouth-eaft, fouth, and fouth- 
weft, and at laft from the eaft; and in this direction they con¬ 
tinue during a part of^MayJ:. 

In the Mediterranean the wind blows nearly three-fourths 
of the year from the north ; about the equinoxes there is al¬ 
ways an eafterly wind in that fea, which is generally more 
conftant in fpring than in autumnf. Thefe obfervations 
do not apply to the gut of Gibraltar, where there are feldom 
any winds except the ea/l and the weft. —At Baftia, in the 
ifland of Corfica, the prevailing wind is the- fouth-weft*. 

In Syria the north wind blows from the autumnal equi¬ 
nox to November; during December, January, and Febru¬ 
ary, the winds blow from the weft and fouth-weft ; in March 
they blow from the fouth, in May from the eaft, and in 
June from the north. From this'month to the autumnal 
equinox the wind changes gradually as the fun approaches 
the equator; firft to the eaft, then to th tfouth, andlaftlyto 
the wft\. —At Bagdad the ‘ moft frequent-winds are the 
fouth-weft and north weft; at Pekin, the north and the 
fouth\ ; at Kamtfchatka, on the north-eaft coaft of Afia, 
the prevailing winds blow from the weft f 

In Italy the prevail ->g winds differ conftderably accord¬ 
ing to the fituation of tne places where the obfervations have 
been made : At Rome and Padua they are northerly, at Mi¬ 
lan eafterly\. —All that we have been able to learn concern¬ 
ing Spain and Portugal is, that on the weff coaft of thefe 
countries the weft is by far the moft common wind, particu¬ 
larly in fummer ; and that at Madrid the wind is north-eaft 
for the greateft part of the fummer, blowing almoft con- 
ftantly from the Pyrenean mountains^.—At Berne in Swit¬ 
zerland the prevailing winds are the north and weft ; at St 
Gottard, the north-eaft-, at Laufanne, the north-weft and fouth- quently ih April 
weft §. 

Father Cotte has given us the refult of obfervations made 
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South-eaft 

Eaft 

South 

North 


Days. 

3 2 


26 

18 

16 


Days. 

112 
5 ? 

5 ° 

53 

It appears, from the fame regifter, that the fputh-weft 
wind blows at an average more frequently than any other 
wind during every month of the year, and that it blows 
longeft in July and Auguft: ; that the north eaft blows moil 
conftantly during January, March, April, May, and June, 
and moft feldom during February, July, September and 
December ; and that the north-weft wind blows oftener from 
November to March, and more feldom during September 
and October than any other mpnths. The fouth-weft winds 
are alfo moft frequent at Briftol, and. next to them are the 
north-eaft §. 

The following table of the winds at Lancafter has been 
drawn up from a regifter kept for feven years at that place^J: 

Da vs. 

35 

30 
26 

■17 


Wind. 


Winds. 

Days. 

Winds. 


South-weft 

92 

South-eaft 

. 

North-eaft 

67 - 

North 

- 

South 

51- 

North-weft 

- 

Weft 

4 1 

Eaft 



The following table is an abdraft of nine years obferva- 


tions.made at Dumfries by Mr Coplandf. 


.Winds. 

Days. 

Winds 

Days. 

South 

8 24 

North 

3 6 i 

Weft 

69 

North-weft 


Eaft 

68 

South-eaft 

18! 

South-weft 

S°i 

North-eaft 

i 4 v 

The following table 

is an abftradl of feven year's obferva- 

tions made by Mr Meek at Cambufiang near 

GlafgowJ : 

Winds. 

Days. 

Winds. 

Days . 

South-weft 

174 

North-eaft 

164 

North-weft 

140 

South-eaft 

47 


§PhiI. 
Tranf. voi. 
Ixvi. p. %, 

1 Manch. 
Tranf. vol. 
iv. p. 234. 


f Ibid. 


It appears, from the. regifter from which this table was 
extracted, that the north-eaft wind blows much more fre- 
MaV, and June, and the fouth-weft in 
July, Auguft, and September, than at any other period. 
We learn from the Statiftical account of Scotland, that the 
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that along the whole fouth coaft of that kingdom the wind 
blows moft frequently from the north, north-weft, and north- 
eaft ; on the weft coaft, from the weft, fouth-weft, and north- 
weft ; and on the north coaft, from the fouth-weft. That in 
the interior parts of France the fouth-weft wind blows moft 
frequently in 18 places; the weft wind in 14; the north in 
13 ; the fouth in 6 ; the north-eaft in 4 ; the fouth-eaft in 2 ; 
the eaft and north-weft each of them in one.—On the weft 
coaft of the Netherlands, as far north as Rotterdam, the pre¬ 
vailing winds are probably the fouth-weft, at lead this is the 
cafe at Dunkirk and Rotterdam^. It is probable alfo that 
along the reft of this coaft, from the Hague to Hamburgh, 
the prevailing winds are the north-weft, at leaft thefe winds 
are moft frequent at the Hague and at Franeker §.—The 
prevailing wind at Delft is the fouth-eaft ; and at Breda the 
north and the eaft f. 

In Germany the eaft wind is moft frequent at Gottingen, 
Munich, Weiffemburg, Duffeldorf, Saganum, Erford, and 
at Buda in Hungary ; the fouth-eaft at Prague and Wirtz- 
burf ; the north-eaft at Ratifbone; and the weft at Manheim 
and Berlin J. 

From an average of ten years of the regifter kept by or¬ 
der of the Royal Society, it appears, that at London the 
winds blow in the following order : 


dom, especially on the weft coaft. 1 At Saltcoats in Airfhir.e, 
for inftance, it blows three-fourths of the-year; and along 
the whole coaft of Murray, on the north-eaft Hide, of Scot¬ 
land, it blows for two-thirds of the year. Eaft winds.are 
common over all Great Britain during April and May ; but 
their influence is felt moft feverely on die eaftem coaft. 

The following table exhibit-s a view of the number of 
days during which the wefterly and eafterly winds blow in 
a year at different parts of the ifland. Under the term 
wefterly are included the north-weft, v.cft, Duth weft, and 
fouth; the term eafterly is taken in the fame latitude. 

Wind 

Wefterly. Eafterly. 


Years of Obfer. 

Places. 

10 

London 

7 

Lancafter 

5 1 

Liverpool^ 

9 

Dumfries 

10 
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■Wind, In Ireland the fouth-weft and weft are the grand trade- 
winds, blowing moll in fummer, autumn and winter, and 
Ireland, leaft in fpring. The north-eaft blows moft in fpring, and 
t Rutty’s nearly double to what it does in autumn and winter. The 
Hift. of the fouth-eaft apd north-weft are nearly equal and moll fre- 
&c inDub < l uent a fter the north-weft and weft £. 

jjjj' At Copenhagen the prevailing winds are the eaft and 

33 fouth-eaft ; at Stockholm, the weft and north ||. In Raffia, 
North of from an average of a regifter of 16 yean, the winds blow 
from November to April in the following order : 

Weft. N.W. Eaft. S. W. South. N. E. N. 

E>ays 45 26 23 22 20 19 ^ 14 

And during the other fix months, 

Weft. N.W. Eaft. S. W. South. N. E. N. 

Days 27 27 19 24 22 xj 32 


Europe. 

| Cotte, 
Jour, de 
Phyf.1791. 
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The weft wind blows during the whole year 72 days; 
the north-weft 53 ; the fouth-weji and north 46 days each. 
During fummer it is calm for 41 days, and during winter 
•Guthrie f or 2 i*. In Norway the molt frequent winds are the 
mate of * f 0% dh, the fouth-weft, and fouth-eaft. The wind at Bergen is 
Ruffia, feldorh direftly weft, but generally fouth-weft or fouth-eaft; 
Edin. a north-weft, and efpecially a north-eaft wind, are but little 
Tranf. vol, known theref. ' 

“* _ From the whole of thefe fafts,' it appears that the moft 

pidan’s " frequent winds on the fouth coafts of Europe are the- no-rth, 
Nat. Hift. the north-eaft, and north-weft ; and on the weftern coaft, 
of Norway the fouth-weft, that invfhe interior parts, which lie mod 
part i. contiguous tq the Atlantic Ocean, fouth-weft winds are al- 
fo moil frequent, but that eafterly winds prevail in Germa¬ 
ny. Wefterly winds are alfo moft frequent on the north-eaft 
coaft of Afia. 

*4 It is probable that the winds are mrre conftant in the 
tie South ^ out ^ temperate zone, which is in a great meafure co- 
Temperate vere<d w hh water, than in the north temperate’zone 1 , where 
Zone. their direftion muft be frequently interrupted and altered 
by mountains and other caufes. 

M. de la Bailie, who was fent thither by the French king 
Of the to make aftronomical obfervaticns, informs us, that at the 
Cape of Cape of Good Hope the main winds are the fouth-eaft and 

G° od north-weft •, that other winds feldom lafl longer than a „few 

”°P e ' hours ; and that the eaft and north-eaft winds blow very fel¬ 
dom. Thefouth-eaft wind blows in ‘moft months of the 
year, but chiefly from October to April; the north-weft 
1 Meteor, prevails during the other fix months, bringing along with 
Tables at ; t ra ; nj anc j tempefts, and hurricanes. Between the Cape 
PhiUp’s° Good Hope and New Holland the winds are commonly 
& White’s wefterly, and blow in the following order: north-weft, fouth- 
voyages. ' 'weft, weft, north\. ' !rl 

In the great South Sea, from latitude 30° to 40° fouth,’ 
Of the the fouth-eaft trade-wind blows moft frequently, efpecially 

out ea. w ben the lun approaches the tropic of Capricorn; the wind 
next to it in frequency is the north-weft, and next to that is 
the fouth-weft. From fouth latitude 40° to 50° the pre¬ 
vailing wind is the north-weft, and next the fouth-wefti From 
50° to 6o° the moft frequent wind is alfo the north weft, and 
„ w , next to it is the weft.* 

Meteor * Thus it appears that the trade-winds fometimes extend 
Tables.’ farther into the fouth temperate zone than their ufual limits, 
particularly duiing fummer; that beyond their influence 
the winds are commonly wefterly, and that they blow in the 
following order : north-weft, fouth-weft, weft. 

37 Thus have we finilhed the hiftory of the dire&ion of the 
Generalob- winds. , In the torrid zone they blow conftantly from the 
ifervations. n0 rtb-eaft, on the north fide of the equator, and from the 
fouth eaft on the fouth fide of it. In the north temperate 
zone they blow moft frequently from the fouth-weft ; in the 


fouth temperate zone from the north-weft, changing, how- Wind, 
ever, frequently to all points of the compafs, and in the north 
temperate zone blowing particularly during fpring from the 
north-eaft. 

As to the velocity of the wind, its variations are almoft Velocity of 
infinite ; from the gentleft breeze to the hurricane, which wind, 
tears up trees and blows down houfes. It has been re¬ 
marked, that our moft violent winds take place when nei¬ 
ther the heat nor the cold is greateft ; that violent winds 
generally extend over a great tratft of country; and that 
they are accompanied with fudden and great falls in the 
mercury of the barometer. The wind is fometimes very 
violent at a diftance frpm the earth, while it is quite calm at 
its fiirface. On one occafion Lunardi went at the rate of 70 
miles an hour in "his balloon, though it was quite calm at 
Edinburgh when he afdended, and continued fo during his 
whole voyage. See Pneum-atics. r V ■ 

For the inftruments invented to meafure the velocity of 
the wind, fee Anemoscope and Anemometer. 

Theory of the Winds. 

The atmofphere is a fluid furrounding the earth, and ex- 
tending to an unknown height. Now all fluids tend inva-Theatmof- 
riablyfto a level: if a quantity of water be taken out of any pherc a flu- 
part of a veflel, the furrounding water will immediately flow * d 
in-to fupply its place, and the furface will become level as 
before ; or if an additional quantity of water be poured into 
any part of the veflel, it will not remain, there, but diffufe 
itfelf equally over the whole. Such-exaflly would be the 
cafe with the atmofphere. Whatever therefore deftroys the 
equilibrium of this fluid, either by increaiing or diminifhing 
its bulk in any particular place, muft at the fame time oc¬ 
cafion a wind. 3 ° 

Air, befides its qualities in common with other fluids, b 
alfo capable of being dilated and comprefled. Suppofe a, anr [ 
vfeffel filled with air: if half the quantity which it contains expanfiou 
be drawn out by means of an air-pump, the remainder will 
ftill fill the veffel completely, or if . twice or three times the 
original quantity be forced in by a copdenfer, the veflel will 
ftill be capable of holding it. 

Rarefied air is lighter, and condenfed air heavier, than 
common air. When fluids of unequal fpecific gravities are 
mixed together, the heavier always defcend, and the lighter 
afcend. Were quickfilver, water, and oil, thrown into the 
fame veflel together, the quickfilver would uniformly occu¬ 
py the bottom, the water the middle, and the oil the top. 

Were water to be thrown into a veflel of oil, it would im¬ 
mediately defcend, becaufe it is heavier than oil. Exadtly 
the fame thing takes place in the atmofphere* Were a 
quantity of air, for inftance, to be fuddenly condenfed at 
a diftance from the furface of the earth, being now heavier 
than before, it would defcend till it came to air of its own 
denfity; or, were a portion of the atmofphere at the fur- 
face of the earth to be fuddenly rarefied, being now light¬ 
er than the furrounding air, it would immediately afcend. „ , 31 

If a bladder half filled with air be expofed to the heat of 
a fire, the air within will foon expand, and diftend the blad- 
c’.r; if it be now removed to a cold place, it will foon 
become flaccid as before. This Ihows that heat rarefies and 
that cold condenfes air. The furface of the torrid zone is 
much more heated by the rays of the fun than the frozen 
or temperate zones, becaufe the rays fall upon it much more 
perpendicularly. This heat is communicated to the air 
near the furface of the torrid zone, which being thereby ra¬ 
refied, afcends ; and its place is fupplied by colder air, which 
rufhes in from the north and fouth. 

The diurnai motion of the earth is greateft at the equa- Theheatflf 
tor, and diminilhes gradually as we approach the poles,where the fun, 

it 
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it ceafes altogether. Every fpot of the earth’s furface at 
the equator moves at the rate of 15 geographical miles in a 
minute ; at the 40° of latitude, it moves at about 11-£- miles 
in a minute ; and at the 30°, at nearly 13 miles. The at- 
mofphere, by moving continually round along with the 
earth, has acquired the fame degree of motion ; fo that thofe 
parts of it which are above the equator move fafter than 
thofe which are at a diftance. Were a portion of the atmof- 
phere to be tranfported in an inftant from latitude 30° to 
the equator, it would not immediately acquire the velocity 
of the equator; the eminences of the earth therefore would 
ftrike againft it, and it would alfume theappearance of an eaft 
wind. This is the cafe in a fmaller degree with the air that 
flows towards the equator, to fupply the place of the rarefied 
air, which is continually afcending : and this when com¬ 
bined with its real motion from the north and fouth, muft 
caufe it to alfume the appearance of a north-eafterly wind on 
this fide the equator, and of a fouth-eafterly beyond it. 

The motion weftwards occafioned by this difference in ce¬ 
lerity alone would not be great; but it is farther increafed by 
another circumftance. Since the rarefadtion of the air in the 
torrid zone is owing to the heat derived from the contiguous 
earth, and fince this heat is owing to the perpendicular rays 
of the fun, thofe parts muft be hotteft where the fun is ac¬ 
tually vertical, and confequently the air over them muft be 
moft rarefied ; the contiguous parts of the atmofphere will 
therefore be drawn moft forcibly to that particular fpot. 
Now, fince the diurnal motion of the fun is from eaft to weft, 
this hotteft fpot will be continually fhifting weftwards, and 
this will occafion a current of the atmofphere in that direc¬ 
tion. That this caufe really operates, appears from a cir¬ 
cumftance already mentioned : when the fun approaches ei¬ 
ther of the tropics, the trade-wind on the fame fide of the 
equator affumes a more eafterly direction, evidently from 
the caufe here mentioned ; while the oppofite trade-wind, be¬ 
ing deprived of this additional impulle, blows in a direction 
more perpendicular to the equator. 

The wefterly direflion of the trade-winds is ftill farther 
increafed by another caufe. Since the attra&ion of the fun 
and moon produces fo remarkable an effect upon the ocean, 
we cannot but fuppofe that an effedt equally great at leaft is 
produced upon the atmofphere. Indeed as the atmofphere is 
nearer the moon than the fea is, the effedt produced by at- 
tradtion upon it ought to be greater. When we add to this 
the elafticity of the air, or that difpofition which it has to 
dilate itfelf when freed from any of its preflure, we cannot 
but conclude that the tides in the atmofphere are confidera- 
ble. Now fince the apparent diurnal motion of the moon 
is from eaft to weft, the tides muft follow it in the fame 
manner, and confequently produce a conftant motion in 
the atmofphere from eaft to weft. This reafoning is con¬ 
firmed by the obiervations of feveral philofophers, particu¬ 
larly of M. Caftan §, that in the torrid zone the barometer is 
always two-thirds of a line higher twice every 24 hours than 
during the reft of the day ; and that the time'of this rife al¬ 
ways correfponds with the tides of the fea ; a proof that it 
proceeds from the fame caufe. 

All thefe different caufes probably combine in the pro- 
dudtion of the trade-winds ; ar.d from their being fometimes 
united, and fometimes diitindt or oppofite, arife all thofe 
little irregularities which take place in the dirediion and 
force of the trade-winds. 

Since the great caufe of thefe winds is the rarefaction of 
the atmofphere by the heat of the fun, its afcenfion, and the 
confequent rufhing of colder air from the north and 


fouth, the internal boundary of the trade-winds muft be that W'lif 
parallel of the torrid zone which is hotteft, becaufe there 
the afcenfion of the rarefied air muft take place. Now fince The inter- 
the fun does not remain ftation.iry, but is conftantly fhifting nal limit 
from one tropic to the other, we ought naturally to expedt of which 
that this boundary would vary together with its exciting 
caufe ; that therefore when the fun is perpendicular to 
the tropic of Cancer, the north-eaft trade-winds would ex¬ 
tend no farther fouth than north latitude 23,5°; that the 
fouth-eaft wind would extend as far north ; and that when 
the fun was in the tropic of Capricorn, the very contrary 
would take place. We have feen, however, that though 
this boundary be fubjedt to confiderable changes from this 
very caufe, it may in general be confidered as fixed between 
the fecond and fifth degrees of north latitude. 

Though the fun be perpendicular to each of the tropics j s ^ 1 
during part of the year, he is for one half of it at a confi- rallel 
derable diftance ; fo that the heat which they acquire while greateft 
he is prefent, is more than loft during his abfence. But mean heat, 
the fun is perpendicular to the equator twice in a year, 
and never farther diftant from it than 23^° ; being there¬ 
fore twice every year as much heated, and never fo much 
cooled, as the tropics, its mean heat muft be greater, and 
the atmofphere in confequence generally moft rarefied at 
that place. Why then, it will be afked, is not the equator 
the boundary of the two trade-winds ? To fpeak more ac¬ 
curately than we have hitherto done, the internal limit of 
thefe winds muft be that parallel where the mean heat of the 
earth is greateft. This would be the equator, were it not 
for a reafon which fliall now be explained. 38 

It has been fhown by aftronomers, that the orbit of the WWA is 
earth is an ellipfis and that the fun is placed in one of the OD * e 
phoci. Were this orbit to be divided into two parts by a^ftheifua 
ftraight line perpendicular to the tranfverfe axis, and paffing tor; 66 * 11 **" 
through the centre of the fun, one of thefe parts would be 
lefs than the other ; and the earth, during its paffage through 
this fmaller part of its orbit, would conftantly be nearer the 
fun than while it moved through the other portion. The 
celerity of the earth’s motion in any part of its orbit is al¬ 
ways proportioned to its diftance from the fun; the nearer 
it is to the fun, it moves the fafter ; the farther diftant, the 
flower. The earth paffes over the fmaller portion of its or¬ 
bit during our winter ; which muft therefore be fhorterthan 
our hammer, both on account of this part of the orbit being 
fmaller than the other, and on account of the increafed ce¬ 
lerity of the earth’s motion. The difference, according to 
Caflini, is 7 days, 23 hours, and 53 minutes. WhileTt is 
winter in the northern, it is fummer in thefouthern, hemif- 37 
phere; wherefore the fummer in the fouthern hemilphere Becaufethe 
muft be juft as much fhorter than the winter as our winter mean h eat 
is Ihorter than our fummer. The difference, therefore, be- of the 
tween the length of the fummer in the two hemifpheres is wr^ere' 
almoft 16 days. The fummer in the northern hemifphere Weateft, 
confifts of 1904 days, while in the fouthern it confifts only 
of 174!-. They are to one another nearly in the proportion 
of 14 to 12,8; and the heat of the two hemifpheres may 
probably have nearly the fame proportion to one another. 

The internal limit of the trade-winds, ought to be that pa¬ 
rallel where the mean heat of the globe is greateft: this 
would be the equator, if both hemifpheres were equally hot ; 
but fince the northern hemifphere is the hotteft, that paral¬ 
lel ought to be liquated fomewhere in it ; and lince the 
difference between the heat of two hemifpheres is not great, 
the parallel ought not to be far diftant from the equa¬ 
tor (a). 

The 


(a) This parallel could be determined by calculation, ^provided the mean heat of both the fegments into which it di¬ 
vides 
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Wind. Thetrade-windwouldblowregularlyroundthewhole globe 
if the torrid zone were all covered with water. If the In¬ 
cite of dian Ocean were not bounded by land on the north, it would 
themon- blow there in the fame manner as it does in the Atlantic 
and Pacific Oceans. The rays of light pafs through a tranf- 
parent body without communicating any, or at lead but a 
fmall degree of heat. If a piece of wood be inclofed in 
a glafs veifel, and the focus of a burning glafs diredted upon 
it, the wood will be burnt to afhes, while the glafs through 
which all the rays paffed is not even heated. When an 
opaque body is expofed to the fun’s rays, it is heated in pro¬ 
portion to its opacity. If the bulb of a thermometer be ex¬ 
pofed to the fun, the quickfilver will not rife fo high as it 
would do if this bulb were painted black. Land is much 
more opaque than water; it becomes therefore much warmer 
when both are equally expofed to the influence of the fun. 
For this reafon, when the fun approaches the tropic of 
Cancer, India, China, and the adjacent countries, become 
much hotter titan the ocean which withes their fouthern 
coalts. The air over them becomes rarefied, and afcends, 
■while colder air rufhes in from the Indian Ocean to fup- 
ply its place. As this current of air moves from the equa¬ 
tor northward, it mult, for a reafon already explained, af- 
fume the appearance of a fouth-weft wind ; and this tenden¬ 
cy eaftward is increafed by the fituation of the countries to 
which it flows. This is the caufe of the fouth-weft raon- 
foon, which blows during fummer in the northern parts of 
the Indian Ocean. Between Borneo and the coall of. China 
its diredtion is almolt due north, becaufe the country, to 
which the current is diredted lies rather to the weft of north ; 
a circumitunce which counteradts its gi eater veil,city, 

In winter, when the fun is on the fouth fide of the equator, 
thefe countries become cool, and the north-eaft trade-wind 
refumes its courie, which, had it not beeb- for the inter¬ 
ference of thefe countries, would have continued the whole 
.year. 

As the fun approaches the tropic of Capricorn, it becomes 
.nlmoft perpendicular to New Holland: that continent is 
heated in its turn, the air over it is rarefied, and colder air 
ruihes in from the north and weft to fupply its place. This 
is the caufe of the north-weft monlbon, which blows from 
Odlober to April, from the third to the tenth degree of 
louth latitude. Near Sumatra its direction is regulated by 
the coatt: this is the cafe alfo between Aftica and Mada,- 
gafear. 

The fame caufe which occafions the monfoons, gives rife 
to the winds which bl w on the weft coafts of Africa and 
America. The air above the land is hotter and rarer, and 
confequently lighter than the air above the lea ; the fea air 
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therefore flows in, and forces the lighter land atmofphere ta .J 'h 1 ' 1 
afeend. 41 

The fame thing will account for the phenomena of the And of tU.* 
fea and land breezes. During the Jay, the cool air of the - f:1 
fea, loaded with vapours, flows in upon the land, and takes ^ 
the place of the rarefied land air. As the fun declines, the 
rarefaction of the land air is diminifheft: thus an equili¬ 
brium is reftored- As the fea is not fo much heated dur¬ 
ing the day as the land, neither is it fo much cooled dur¬ 
ing the night; becaufe it isconftamly expofing a new fur- 
face to the atmofphere. As the night approaches, there¬ 
fore, the cooler and denfer air of tire if Us (for v. here there 
are no hills there are no fea and land breezes) falls down 
upon the plains, and preuing upon the now comparatively 
lighter air of the fea, caufes the land breeze. 

The rarefied air which afcends between the fecor.d and 
fifth degrees of north latitude, has been fhr.wn to be the 
principal caufe of the trade-winds. As this air afcends, it 4® 
muft become gradually colder, and confequently heavier ; An-circu¬ 
it‘would therefore dd'cend again if it were not buoyed up f 

by the cpnftuit afeent of new rarefied air. It miiik there- 1 * 

fore fpread itfelf to the north and fouth, and gradually m;x 
in its paft'age with the lower air; and the greater part of it 
probably does not reach far beyond the 30°, which is the 
external limit of the trade-wind. Thus there is a conftar.t 
circulation of the atmofphere in the ton id zone ; it alcends 
near the equator, diffines itfelf toward the north and fouth, 
defeends gradually as it approaches the 30°, and returning 
again towards the equator, performs the fame circuit. It 
has been the opinion of the greater part of thole who have 
conftdered this fubjeCt, that the whole of the rarefied air 
which afcends near the. equator, advances towards the poles 
and deicends there. But if this were the cafe, a conftant 
wind would blowfom both poles towards the equator, the 
trade-winds would extend over the whole earth; for other- 
wile the afeent of air in the torrid zone would very foon 
ceaf'e. A little reflection muft convince us that it cannot 
be true: rarefied air differs nothing from the common air 
except in containing a greater quantity of heat. As it a- 
feends, it gradually lofes this fuperfluous heat. What then 
fhould hinfter h from defeending, and mixing with the at¬ 
mofphere fbelow ? That there is a conftant current of fu- 
perior air, however, towards the poles, cannot be doubted ; 
but it confifts principally of hydrogen gas. We (hall im¬ 
mediately attempt to affign the reafon why its accumulation 
at the pole is not always attended with a north wind. 

If the a.tradiion of the moon and the diurnal motion of *3 
.the fun have any effect upon the atmofphere, and that they w "; v m ' 1 ' C '' 
have lbme effedt can hardly be dilputed, there muft be a 
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vides the globe were known. Let the radius of this globe be ss 1 , the circumference of a great cirtle = 6, and con¬ 
fequently \he arc of a great ciicle = 3, and the folid contents of a hemifphere = 2. Since the internal limit of the 
trade-winds is not far diftant from the equator, we may confider that portion of the fphere intercepted between it and 
the equator as a cylinder, the bafe of which is the equator, and its height the arc .inteicepted between the equator and 
the internal limit of the trade-winds. Let this arc be .v, and confequently the cylinder idblf =■ 3 x, equal to the excefs 
of the fouthern fegment into which this internal limit divides the-globe above the northern. Let the heat of tiie north¬ 
ern fegment be = n, and that of the fouthern zz s. The fouthern fegment is = 2 -j- 3 x, the northern =2 — 3*. 
Now let us fuppofe that the bulk of each fegment is reciprocally as its heat, and we (hall have this fjrmula, 2 -j- 3 x : 

2 —3 Wherefore x — ik?-—. Now if we fuppefe n — ia, and s — ir..8, -— is =: — - -L 

3 n + 3 ' _ ' 3 » + 3 x . t 80,4, 

To reduce this value of .v to degrees, we muft multiply it by 60, fmee a great circle was made — 6: it gives i u 48' 
27® as the internal limit of the trade wind. This is too fmall by 1 1' 33". But the value which we have found is only 
that of the fine of the arc intercepted between the equator and the internal limit; the 2rc.itfelf would be fhinewh.it 
grvatei ; befides, the proportion between the heat‘of the two figments is an affurned quantity, and may probably be 
greater than their difference in bulk ; and one reafon for tins may be, the gre t proportion of laud in the northern cjri- 
p.ired with the fouthern fegment. Seethe Journal de Pbyjique , Mai 1791. 
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real motion of the air weftwards within the limits of the 
trade-winds. When this body of air reaches America, its 
further paffage weftwards is ftopt by the mountains which 
extend from one extremity of that continent to the other. 
From the momentum of this air, when it ftrikes againft the 
fides of thefe mountains, and from its elafticity, it muft ac¬ 
quire from them a confiderable velocity, in a direction con¬ 
trary to the firft, and would therefore return eaftwards a- 
gain if this were not prevented by the trade-winds. It 
muft therefore rufh forwards in that direction where it 
meets with the leaft refiftance; that is, towards the north 
and fouth. As air is nearly a perfectly elaftic body, when 
it ftrikes againft the fides of the American mountains its 
velocity will not be perceptibly diminifhed, though its di- 
reCtion'be changed. Continuing, therefore, to move with 
the velocity of-the equator, when it arrives at the tempe¬ 
rate zones it will affume the appearance of a north-eaft or 
fouth-eaft wind. To this is to be afcribed the frequency 
of fouth-weft winds over the Atlantic Ocean and weftern 
parts of Europe. Whether thefe winds are equally fre¬ 
quent in the Northern Pacific Ocean, we have not been able 
to afcertain ; but it is probable that the mountains in Afia 
produce the fame efFecSf as thofe in America. 

It is not impoflible that another circumftance may alfo 
contribute to the production of thefe winds. In the article 
Weather, we endeavoured to prove that the annual eva¬ 
poration exceeds confiderably the quantity of rain which 
falls ; and found reafon to conclude, therefore, that part of 
the evaporated water was decompounded in the atmofphere. 
In that cafe, the oxygen, which is rather heavier than com¬ 
mon air, would mix with the atmofphere; but the hydro¬ 
gen (a cubic foot of which weighs only 41.41 grains, 
while a cubic foot of oxygen weighs 593-32 grains) would 
.afcend to the higher regions of the atmofphere. 

By what means this decompofition is accomplifhed (if it 
takes place at all) we cannot tell. There are probably a 
thoufand caufes in nature of which we are entirely ignorant. 
Whether heat and light, when long applied to vapours, may 
not be able to decompound them, by uniting with the hy¬ 
drogen, which feems to have a greater attraction for heat 
than oxygen has; or whether the eleCtrical fluid may not 
be capable of producing this effect—are queftions‘which fu¬ 
ture obfervations and experiments muft determine. *- Dr 
Franklin filled a glafs tube with water, and paffed an elec¬ 
trical ftiock through it ; the tube was broken in pieces, and 
the whole water difappeared. He repeated the experiment 
with ink inftead of water, and placed the tube upon white 
paper : the fame effects followed ; and the ink, though it 
difappeared completely, left no ftain on the paper. Whether 
the water in thefe cafes was decompofed or not, it is impof- 
fibls to fay; but the fuppofition that it was, is not impro¬ 
bable. An experiment might eafily be contrived to deter¬ 
mine the point. 

This decompofition would account for the frequency of 
fouth-weft winds, particularly in fummer; for thus new air 
is furnilhed to fup ply the place of that which is forced 
northwards by the caufes already explained. Perhaps it 
may be a confirmation of this conjeClure, that the fouth- 
weft winds generally extend over a greater trad of country 
than moft other winds which blow in the temperate zones. 


What has been faid of fouth-weft winds, holds equally with Wimt. 
regard to north-weft winds in the fouth temperate zone. 

After fouth-weft winds have blown for feme time, a great And accu- 
quantity of air will be accumulated at the pole, at leaft if mulating 
they extend over all the northern hemifphere : and it ap; at thc pole, 
pears from comparing the tables kept by fome of our late 
navigators in the-Northern Pacific Ocean with fimilar tables 
kept in this ifland, that this is fometimes the cafe lb far as 
relates to the Atlantic and Pacific Oceans. When this ac¬ 
cumulation becomes great, it muft, from the nature of fluids, 
and from the elafticity of air, prefs with a confiderable and 
increafing force on the advancing air ; fo that in time it 4* 
becomes ftronger than the fouth-weft wind. This will oc- Produ ces 
cafion at firft a calm, and afterwards a north wind ; which 
will become gradually eafterly as , it advances . fouihwards, 
from its not affuming immediately the velocity of the earth; 

The mafs of the atmofphere will be increafed in all thole 
places over which this north-eaft wind blows : this is con¬ 
firmed by the almoft conftant rife of the barometer during 
a north-eaft wind. 

Whatever tends to increafe the bulk of the atmofphere 
near the pole, muft tend alfo to increafe the frequency of 
north-eaft winds; and if there be any feafon when this in¬ 
creafe takes place more particularly, that feafon will be 
moft liable to thefe winds. During winter the northern 
parts of Europe are covered with i'now, which is melted in 
the beginning of fummer, when the heat of the fun becomes 
more powerful. Great quantities of vapour are during that 
time raifed, which will augment both the bulk and weight 
of the atmofphere; efpecially if the conjecture about the 
converfion of vapour into air has any foundation. Hence 
north-eaft winds are moft prevalent during Mayand June (b). 

But it will be faid, if this hypothefis were true, the fouth- 
weft and north-eaft winds ought to blow alternately, and 
continue each of themfora-ftated time ; whereas the fouth- 
weft wind blows fometimes longer and fometimes Ihorter, 
neither is it always followed by a north-eaft wind. 

If 1 the conjecture about the decompofition of vapour in 
the torrid zone be true, the hydrogen which formed a part 
of it will afcend from its lightnefs, and form a ftratum 
above the atmofpherical air, and gradually extend, itfelf, 
as additional hydrogen rifes, towards the north and fouth, 
till at laftit reaches the poles. The lightnefs of hydrogen 
is owing to the great quantity of heat which it contains: ^ 

as it approaches the poles it muft lofe a great part of this Decompo* 
heat, and may in confequence become heavy enough to mix fitions of 
with the atmofphere below. Oxygen makes a part of the air at ^ 
atmofphere ; and its proportion near the poles may fome- pole ’ 
times be greater than ordinary, on account of the additional 
quantity brought thither from the torrid zone. Mr Ca- 
vendilh mixed oxygen and hydrogen together in a glafs jar ; 
and upon making an eleCtrical fpark pafs through them, 
they immediately combined, and formed water. 

That there is eleCtric matter at the poles, cannot be 
doubted. The Abbe Chappe informs us, that he faw thun¬ 
der and lightning much more frequently at ToboKki and 
other parts of Siberia than in any other part of the world. 

In the north of Europe the air, during very cold weather, 
is exceedingly eleCtric : fparks can be drawn from a per- 
fon’s hands and face, by combing his hair, or even pow¬ 
dering 


(b) The frequency of north-eaft winds during thefe months is the greateft defeCt in the climate of Scotland, and is 
felt indeed feverely over all Great Britain. In the united ftates of America, thefe winds keep pace with the clearing of 
the land. Some time ago, in Virginia, they did not reach farther than Williamlburgh; now they reach to Richmond, 

■which is fituated confiderably farther weft, and are even beginning to be felt ftill farther within the country*. Might 

it not be poflible then to prevent the frequency of thefe winds in this country, by planting trees along the whole eaft fon ’ sStat ? 

coaft ? It is a pity that the experiment were not tried : were it to fucceed, it would very materially improve the climate. ° 
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dering him with a pi.ft'. jEpinus was an eye-witnefs to this If thefe conjeflures have any foundation in nature, there ‘ nJ _. 
fadt, and to ftill more aftonifhing proofs of the eledricity are two fources of fouth-weft winds; the firlt has its origin 
of the atmofphere during great colds. in the trade-winds, the fecond in precipitations of the at- 

May not the appearance of the aurora borealis be owing mofphere near the pole (c). When they originate from 
to the union of oxygen and hydrogen by the intervention the firft caufe, they will blow in countries farther fouth 
of the eledtric fluid ? That it is an eledtrical phenomenon for fome time before they are felt in thofe which are farther 
at leaft, can hardly be doubted. Artificial eledtricity is north; but the contrary will take place when they are 
much ftrengthened during an aurora, as Mr Volta and Mr owing to the fecond caufe. In this laft cafe, too, the ba- 
Cantonhave obierved ; and the magnetic needle moves with rometer will fink confiderably ; and it adtnally does fo con- 
the fame irregularity during an aurora that has been obferved ftantly after aurorse, as we are informed by Mr Madifon f Philad. 
in other eledtrical phenomena. This fadt we learn from who paid particular attention to this fubjedt. By keeping Tranf. 
Bergman and De la Lande. Many philofophers have at- accurate meteorological tables in different latitudes, it might vo1, "• 
tempted to demonftrate, that aurorse boreales are beyond the eafilv be difcovered whether thefe confequences be true, and I42 ' 
earth’s atmofphere ; but the very different refults of their confequently whether the above conjectures be well or ill 
calculations evidently prove that they were not poflelled of grounded. Another 

fufficient data. There are alfo two fources of north-eaft winds; the firft cau f e 0 f 

If this conjecture be true, part of the atmofphere near is an accumulation of air at the pole (d), the fecond a pre- north-eaft 
the poles mutt at times be converted into water. This cipitation of the atmofphere in the torrid zone. For the winds, 
would account for the long continuance of fouth-weft winds difcovery of this laft caufe we are indebted to Dr Franklin, 
at particular times : when they do fo, a decompofition of the In 1740 he was prevented from obferving an eclipfe of the 
atmofphere is going on at the pole. It would render this moon at Philadelphia by a north-eaft ftorm, which came on 
conjecture more probable, if the barometer fell always when about feven o’clock in the evening. He was furprifed to 
a fouth-weft wind continues long. find afterwards that it had not come on at Bofton till near 

If this hypothefis be true, a fouth-weft wind ought al- 11 o’clock.: and upon comptring all the accounts which 
ways to blow after aurorae boreales. ; and we are. informed he received from the feveral colonies of the beginning of 
by Mr Winn*, that this is actually the cafe. This he this and other ftorms of the fame kind, he found it to be 
found never to tail in 23 inftances. . He obferved alfo, that always an hour later the farther north-eaft, for every xoo 
when the aurora was bright, the gale came on within 24 miles. 

hours, but did not laft long; but if it was faint and dull, “ From hence (fays he) I formed an idea of the courfe 
the gale was longer in beginning, and lefs violent, but it of the ftorm, which I will explain by a familiar inftance. I 
continued longer. This looks like a confirmation of our fuppofe a long canal of water flopped at the end by a gate, 
conjeffure. Bright aurorse are probably nearer than thofe The water is at reft till the gate is opened: then it begins 
which are dull. Now, if the aurora borealis be attended to move out .through the gate, and the water next the gate 
with a decompofition of a quantity of air, that part of the is firft'in motion, and moves on towards the gate ; and fo 
atmofphere which is neareft muft firft rufti in to fupply the on fucceffively, till the water at the head of the canal is in 
defect, and the motion will gradually extend itfelf to more motion, which it is laft of all. In this cafe all the water 
diftant parts. Juft as if a hole were bored in the end of a moves indeed towards the gate ; but the fucceffive times of 
long veffel filled with water, the water neareft the hole beginning the motion are in the contrary way, viz. from 

would flow out immediately, and it would be fome time the gate back to the head of the canal. Thus, to produce 

before the water at the other end of the veffel began to a north-eaft ftorm, I fuppofe fome great rarefaction of the 
move. The nearer we are to the place, of precipitation, air in or near the gulph of Mexico ; the air rifing thence has 
the fooner will we feel the fouth-weft wind. It ought its place fupplied by the next more northern, cooler, and 
therefore to begin fooner after a bright aurora, becaufe therefore denfer, and heavier air, a fucceffive current is 
-it is nearer than a dull and faint one. Precipitations of the formed, to which ourcoaftand inland mountains give a 
atmofphere at a diftance from the pole cannot be fo great north-eaft direction j-.” fFranldin’* 

as thole which take place near it ; becaufe the cold will Currents of air from the poles naturally, as has been ob- ^Letters* 
not be fufficient to condenfe fo great a quantity of hydro- ferved, affume a north-eaft direction as they advance fouth- p! 389. 
gen ; fouth-weft winds, therefore, ought not to laft fo long wards ; becaufe their diurnal motion becomes lefs than that J3 
after bright as after dull aurorae. Winds are more violent of the earth. Various ch cumftances, however, may chano-e Caufe of 

after bright aurorae, becaufe they are nearer the place of this direction, and caufe them to become north, or even n ° rth " weft 

precipitation ; juit as the water near the hole in the veffel north-weft, winds. The fouth-weft winds themfelves may winds ‘ 
-runs iwifter than that which is at a confiderable diftance. often prove fufficient for this and violent rains, or great 

5 2 heat, 


(c) We are now rather doubtful whether the firft caufe here affigned be fo general as we at firft imagined. The al- 
moft con ft ant finking of the barometer when a fouth wind blows, feems to indicate, that it is generally' occafioned by de- 
compofitions of the atmofphere. Nor are we certain that mountains are adequate to produce the effeCt affigned them. 

(d) When the ice, which, in Iluffia accumulates on the infides of the windows of the common people’s hotifes, thaws, 
it lets loofe a quantity of mephitic air, producing all the dangerous effeCts of charcoal {Dr Guthrie of the Climate of 
Rujfta , Eilin. Tranf. vol. ii. p. 220.). May not then a quantity or air be extricated from ice during its thawing ? And 
may not this be another fource of north-eaft winds ? We are not ignorantof the experiment which Dr Garnet made to 
difcoverthis (fee Manch.fer TranfaSions , vol. iv.) ; and that he found that ice in this country fets loofe no air in the 
aCt of thawing. But Dr Guthrie has fhown us, in the effay above referred to,, that water, by being long expofed to 
intenfe cold, changes its nature, and acquires qualities which it had not before. Would it not be worth the while of 
the philofophers in Ruiha, and other cold countries, to inveftigate this a little farther ? We would recommend it to the 
confideration of the ingenious Dr Guthrie himfelf ; who, from his fitiiation, has the heft opportunities of inveftigating the 
matter completely. It is certainly of very great importance, and might lead to dlfcoveries that would remove our prefent 
difficulties in meteorology, and enable us to give a fatisfactory and ufeful theory of the weather. 
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Wind, heat, by lefi’ering or rarefying the atmofphere in any conn- 
W try, will produce the fame efk-dt in countries to the wtft- 
54 wards when not th winds happen to be blowing. 

5 ’ ri they j n North America, the north-weft winds become gra¬ 
dient in'* duaI! > r n - orc f><-ijuent as we advance northwards. The eaft 
North coaft of this continent, where the obfervations were made 
America, from which this conclufion was drawn, is alone cultivated ; 

the ft of the country is covered with wood. Now culti¬ 
vated countries are well 'known to be warmer than thofe 
which are uncultivated ; the earth in the latter is (haded 
from the fun, and never heated by his rays. The air, there¬ 
fore, in the interior parts of America, mud be conftantly 
colder than near the eaft coaft. This difference will hardly 
be perceptible in the f uthern paVts, becaufe there the in¬ 
fluence of the fun is very powerful; but it will become gra¬ 
dually greater as we advance Ecrdiwards, becaufe the in¬ 
fluence of the fun diminifhes, and the continent becomes 
broader. Hence north-weft winds ought to become more 
frequent upon the eaft coaft' as we advance northwards ; 
and they will probably ceafe to blow fo often -as foon As the 
whole continent of North America becomes cultivated. 

US Thus have we attempted to explain the caufes which 

Caufes of produce the more general winds that prevail in the torrid 
weft winds and iterft P erate zones- Tile eaft an'd weft winds, when they 
‘ are not partial and confined to a Very fmall portion of the 
atmofphere, feem to be nothing elfe but currents of air 
brought from the north or fouthhy the caufes alr'eady men¬ 
tioned, and prevented from proceeding farther by contrary- 
currents. If tbefe currents have come from the north, they 
will affume the appearance of eaft winds ; becaufe their di¬ 
urnal motion will be lefs than that of.the tnore' s fcutbern 
latitudes over which they are forced to remain llaticnary. 
The fouthern currents will become weft winds, for a con¬ 
trary reafon. This will furnifh us with a reafori for the 
coldnefs of eaft winds, cohnpared with weft winds. If this 
account be true, there ought very frequently to be a weft 
wind in a latitude to the fouth of thofe places where an eaft 
wind blows. This might eafily be determined by keeping 
accurate regifters of the winds in different latitudes, and as 
nearly as poflibte under the fame meridian ; and upon the 
refult of thefe obfervations the truth of falfehood of the a- 
S 6 bove conjeflure mull finally reft. 

Partial Befides thefe more general winds, there are others which 

•winds. extend only over a very fmall part of the earth. Thefe 6- 
riginate from many different caufes. The atmofphere is 
coropcfed of three different kinds of air, oxygen, azote, 
and carbonic acid ; to which may he added water. Great 
quantities of each of thefe ingredients are conftantly chan¬ 
ging their aerial form, and combining with various fub- 
ftances ; or they are feparating from other bodies, affuming 
the form of air, and mixing with the atmofphere. Partial 
voids, therefore, and partial accumulations, rnuft be conti¬ 
nually taking place in different parts of the atmofphere, 
which will occaflon winds varying in direction, violence, and 
continuance, according to the fuddennefs and the quantity 
of air deftroyed or produced. Befides thefe there are many 
other ingredients conftantly mixing with the atmofphere, 
and many partial caufes of condenfation and rarefaction in 
particular places- To thefe, and other caufes probably hi¬ 
therto unknown, are to be aferibed all thofe winds which 
blow in any place befides the general ones already ex¬ 
plained ; and which, as they depend on caufes hitherto at 
leaft reckoned contingent, will probably for ever prevent 
uniformity and regularity in the winds.. All thefe caufes, 
however, may, and probably will, be difeovered : the cir- 
cumftances in which they will take place, and the effects 
Which they will produce, may be known ; and Whenever 


this is the cafe, the winds of any place may in fome mea- Win! 
fure be reduced to calculation. Windage. 

It is ofimportar.ee, in the firft place, to know the general 
winds, and the 'caufes which produce them j they will blow 
ofteneft in every country, continue lor.gc-ft, and in a g+eat 
meafure (lamp the nature of the climate. To explain thefe 
has been the intention of this effay 1 ; and though we have 
probably faded of fticcefs, our attempt, we hope, will not he 
altogether ufelefs. The fads which are here cHlcCied will 
at leaft facilitate the labours of the future inquirer. Were 
accurate obfervations made over the whole globe of the di¬ 
rection and velocity of the winds, and efpecially of the time 
when they begin and ceafe to blow, fo much light would 
be thrown in a fnort time upon this'important fubjeCt, that 
a theory of the winds might be formed, capable of explain- 
ing all the phenomena, and really ufeful to the human race. 

hot Winds. See Samiel. 

Wimd-F leaver. i 3 ee Ani mony. : ' ' 

Wins- Mill, a kind of mill, the internal parts of which are 
much die fame with thofe of a water-mill : from which, how¬ 
ever, it differs, in being moved by the impulfe of the wind 
upon its fails or vanes, which are to be conlidered as a wheel 
in axis. See. Mechanics, n° 62. ' ’ \ 

Wind Gage. See Wind-Gxak. 

WiND-Galls, in farriery. See there $ xxxiii. 

IViND-Gun. See Am-Gun. - 1 > 

Irjlrumcr.ts for mtafuring the flrength , ’velocity. See. of the 
Wind. See Wind-Gxas, Anemometer, and Anemo 
scope. ' 

WiND-Hatch, in mining, a term ufed to exprefs the place 
at which the ore is taken nut of the mines. ' 

Wind-Shock, a name given by our farmers to a diftemper 
to which fruit-trees, and fometimes timber-trees, are fub- 
jeCt, It is a fort oi bruife and (hirer throughout the 
whole fubftance of the tree ; but the bark being often hot 
affeCted by ir, it is not feen on the outfide, while the infide 
is twifted round, and greatly injured. It is by fome fuppo- 
fed to be occafioned by high winds ; but others attribute it 
to lightning. Thofe trees are moft ufually affeCtfed by it 
yvhofe boughs grow more out on one fide than on the other. 

The belt way of preventing this in valuable trees, is to take 
care in the plantation that they are (heltered well, and to cut 
them frequently in a tegular manner while young. 

WifJD Taught, in fe'a-language, denotes the fame as ftiff 
in the wind. Too much rigging, high malls, or any thing 
catching or holding wind aloft, is faid to hold a (hip wind-, 
taught; by which they mean, that fhe (loops too much in 
her failing in a ftiff gale of wind. Again, when a (hip 
rides in a main ftrefs of wind and weather, they ftrike down 
her top-mafts, and bring her yards down, which elfe would 
hold too much wind, or be too much diftended and wind- 
taught. 

WiND-Sai/s, a fort of wide tube or funnel of canvas, em¬ 
ployed to convey a dream of frefli air downward into the 
lower apartments of a (hip. 

This machine is ufually extended by large hoops fituated 
in different parts of its height. It is let down perpendicu¬ 
larly through the hatches, being expanded at the lower end 
like the bafe of a cone ; and having its under fide open on 
the fide which is placed to windward, fo as to receive the 
full current of wind ; which entering the cavity, fills the 
tube, and ruihes downwards into the lower regions of the 
(hip. There are generally three or four of thefe in our ca¬ 
pital (hips of war, which, together with the ventilators, con¬ 
tribute greatly to preferve the health of the crew. 

WINDAGE of a Gun, is the difference between the 
diameter of the bore and the diameter of the ball. 
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Wine. 


WINDLASS, a machine ufed fur raifing huge weights, 
as guns, ftones, anchors, &c. 

It is very ample, confiding only of an axis or roller, fup- 
ported horizontally at the two ends by t-vo pieces of wood 
and a pulley; the two pieces of wood meet at top, being 
placed diagonally fo as to prop each other ; the axis or 
roller goes through the two pieces, and turns in them. The 
pulley is fattened at top where the pieces join. Laftly, 
there are two (laves or handfpikes v.nbch go through the 
roller, whereby it is turned, and die rope which comes over 
the pulley is wound off and on the fame. 

Windlass, in a (hip, is an inftrument in fmall fhips, pla¬ 
ced upon the deck, juft abaft the fore-maft. It is made of 
a piece of timber fix or eight feetfquare, inform of an axle- 
tree, whofe length is placed horizontally upon two pieces 
ot wood at the ends thereof, and upon which it is turned 
about by the help of handfpikes put into holes made for 
that purpole. This inftrument ferves for weighing anchors, 
or hoilting of any weight in or out of the Ihip, and will pur- 
chafe much more than any capftan, and that without any dan¬ 
ger to thofe that heave ; fcr if in heaving the windlafs about, 
any of the handfpikes ihould happen t j break, the windlals 
would pall of itielf. 

WINDOW, an aperture or open place in the wall 
of a houfe to let in the light. See Architecture, 
n° 78. 

The word is Welch, uynt dor, fignifying the palfage for 
the wind. Window is yet provincially denominated winder 
in Lancalhire ; i. e,. wind-door, or the paffage for air, as 
that for people was peculiarly called the door. 

Before the ufe of glals became general, which was not 
till towards the end of the 12th century, the windows in 
Britain feem generally to have been compofed of paper. 
Properly piepared with oil, this forms no contemptible de¬ 
fence againft the intrufions of the weather, and makes no 
incompetent opening for the admiffion of the light. It is 
Itill ufed by our architeffs for the temporary windows of 
unfindhed houfes, and not unfrequently for the regular ones 
of our work-ihops. But fome of the principal buildings we 
may reafonably fuppofe to have been windowed in a fupe- 
rior manner. They could, however, be furniftied merely 
with lattices of wood or (fleets of linen, as thefe two remain¬ 
ed the only furniture of our cathedrals nearly to the eighth 
century ; and the lattices continued in Ibme of the meaner 
towns of Lancalhire to the 18th ; and in many diftriffs of 
Wales, and many of the adj ining parts of England, are in 
ufe even to tire prefent moment. Thefe feem all to have been 
fixed in frames th.it were called capfamcnta, and now there¬ 
fore cafe merits in Wales and Lancalhire. 

WINDSOR, a borongh-town of Berkftiire, 22 miles 
weft of London, raoft remarkable for the magnificent pa¬ 
lace or caftle fituated there on an emjnence, which com¬ 
mands the adjacent country for many miles, the river 
Thames running at the foot of the hill. The knights of 
the garter are initialled in the royal chapel here. It fends 
two members to parliament. W. Long. o. 36. N. Lat. 
51. 30. 

WINDWARD, in the fea language, denotes any thing 
towards that point from whence the wind blows, in refpeff 
of a Ihip : thus windward-tide, is the tide which runs againft 
the wind. 

WINE, an agreeable fpirituous liquor, produced by fer¬ 
mentation from thofe vegetable fubftances that contain fac- 
charine matter. A very great number of vegetable fub¬ 
ftances may be made to afford wine, as grapes, currants, 
mulberries, elder, cherries, apples, pu'.le, beans, peas, tur- 
neps, radilhes, and even grafs itfelf. Hence, under the clafs 


of wines or vinous liquors, come not only wines, abfolutc- 
ly fo called, but alfo ale, cyder, &c. Chcptal’s 

Wine, however, is in a more particular manner apprcpii- CkciTiifi.ry, 
ated to the liquor drawn from the fruit of the vine. The P-- rtn '= 
procefs of making: v ine is. as billow,: when the grapes are v ; 
ripe, and the facchai ine principle is developed, they are then 
preffed, an.i the juice which flows out is received invefielsof 
a proper capacity, in which the fermentation appears, and 1 
proceeds in the following nunner; At the end of fiverai 1 l ' r 
days, and neqnentlv after a rev/ hours, accoiamg to the ; EC 
heat of the atmofphere, the nature of the grapes, the quan¬ 
tity of the liquid, and the temperature of the place in which 
the operation is performed, a movement is produced in the 
liquor, which continually increales ; the volume of the fluid, 
increafes; it becomes turbid and oily ; carbonic acid is'dif- 
engaged, which fills all the ur. :ccup : ed part of the veffcl, 
and the temperature riles to the 72,5th degree. At the end 
of fevcral days thefe tumultuous motions lubfide, the mafs 
fails, the liquor becomes clearer, and is found to be lefs fac¬ 
charine, more odorant, and of a red colour, from the re¬ 
affirm of the ardent fpirit upon the colouring matter of the 
pellicle of the grape. 

The wine is ufually taken out of the fermenting veffels 
at the period when all the phenomena of fermentation have 
fubfided. When the mafs is fettled, the colour of the li¬ 
quor is well developed, when it has become clear, and its 
heat has difappeared; it is pat into cafks, where, by a fe- 
cond infenfible fermentation, the wine is clarified, it, prin¬ 
ciples combine more perfeffly together, and its tafte and 
fmell become more and more developed. If this fernienta- * 

tion be flopped or fuffocated, the gafeous principles are re¬ 
tained, and the wine is briiker, and more of the nature of 
muft. 

It appears, from the interefting experiments of the Mar- 
quis de Bullion, that the vinous fermentation does not take 
place unlefs tartar be prefent. 

The caufes of an imperfeff fermentation are the follow- 2 
ing : 1. If the heat be too little, the fermentation languishes, Caufes of 
the faccharine and oily matters are not fufficiently elabora- impcrfcft 


ted, and the wine is unffuous and fw 


cot. 


If the faccha- 


fermenta¬ 
tion. 


rine body be not fufficiently abundant, as happens in rainy 
feafons, the wine is weak, and the mucilage which predomi¬ 
nates caufes it to become four by its decompofitiom 3* If 
the juice be too watery, concentrated and boiling muft is 
added. 4. If the faccharine principle be not fufficiently 
abundant, the defeff may be remedied by the addition of fu- 
gar. Macquer has proved that excellent wine may be made 
of verjuice and fugar ; and M. de Bullion has made wine at 
Bellejames with the verjuice of his vine rows and moift 
fugar. 

There have been many difputes to determine whether 
grapes fhould be preffed with the (talks or without. This 
depends on the nature of the fruit. When they are highly 
charged with faccharine and mucilaginous matter, the (talk 
correffs the infipidity of the wine by its bitter principle: 
but when,, on the contrary, the juice is not too fweet, the 
ftalk renders it drier, and very rough. ^ 

The colouring principle of wine is of a refinous nature, Colouring 
and is contained in the pellicle of the grape; and the fluid matter of. 
is not coloured until the wine is formed ; for until then there winc - 
is nothing which can diffolve it : and hence it is that white 
wine may be made of red grapes, when the juice of the grape 
is expreffed, and the hufk thrown away. If wine be evapo¬ 
rated, the colouring principle remains in the refidue, and 
may be extraffed by fpirit of wine. Old wines lofe their 
colour, a peliicle being precipitated, which is either deposi¬ 
ted on the fides of the bottles,, or (alls to the bottom. If 
, wine 
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Tvfne be expofed to the beat of the fun during the fummer, 
the colouring matter is detached in a pellicle, which falls to 
the bottom : when the veffel is opened, the difcolouring is 
more lpeedy, and it is effected in tvro or three days during 
the i'uinmer. The wine thus deprived of its colour is not 
perceptibly weakened. 

Vinous fer- The v > nous fermentation has been examined with great 
mentation accuracy by M. Lavoifier. According to him, the vege- 
cxplained. table juice of which wine is to be made confifts of oxygen, 
hydrogen, and carbon, combined with one another in diffe¬ 
rent proportions, fo as to form chiefly water and fugar. 
The fermentation produces a reparation of the elements, 
and a new combination of them ; a quantity of the oxygen 
and carbon combine and fly off in the ftate of carbonic acid ; 
part of the carbon, oxygen, and hydrogen, combine firft 
with each other, and then altogether, to form alcohol; 
another part forms acetous acid ; the water (fill remains, and 
a rellduum falls to the bottom compofed of the three ele¬ 
ments combined in other proportions. 

^ The different kinds of wines produced in Europe and 

Ingredients other parts of the world are many; the principal of them 
in different and their qualities are well known: a catalogue of them 
wines. would ferve no purpofe here. We fhall, however, fubjoin a 
table cf the quantities of the ingredients of the principal 
kinds from Newmann’s Chemiftry. 
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A quart of 

Highly rec¬ 
tified Spirit. 

Thick, oily, 
undtuous.re- 
finous mat¬ 
ter. 

Gummy 
and tartar- 
ous matter. 


Water. 



oz. 

dr 

•g r 

oz. dr. 

g r - 

OZ. 

dr. 

g r 

lb.oz.dr. gr. 

Aland 

I 

6 
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3 

00 
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3 

6 
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2 
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0 
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OO 
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1 
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2 

9 
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OO 
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4 

IC 

0 

I 

20 

2 

8 

4 
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5 
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00 
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3 

OO 
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0 
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00 
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6 

40 

0 

I 

00 

2 

8 

0 
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Frontignac 

3 

O 

CO 

3 

4 

00 

0 

5 

20 

2 

4 

6 

30 

Vin Grave 

2 

O 

00 

0 

6 

00 

0 

2 

00 

2 

9 

O 

9° 
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2 

7 

00 

I 

2 

00 

0 

I 

40 

2 

7 

5 

20 
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2 

3 

00 

3 

2 

CO 

2 

O 

OO 

2 

4 

3 

00 

Malmfey 

4 

O 

00 

4 

3 

00 

2 

3 

OO 

2 

I 

2 

00 

Vino de 
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O 
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9 

O 

10 
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O 

00 

2 

5 

4 

00 
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O 

OO 

I 

7 

00 

2 

2 

7 

00 
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00 

2 
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4 

4 

00 

2 

2 

5 

CO 
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00 

2 
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O 

40 
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O 

00 

I 

O 
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20 

2 

8 

5 

40 
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2 

2 

oc 

O 
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20 

0 

I 

34 

2 

9 

I 
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3 
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00 

2 

O 

OO 

2 

3 

4 

00 
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3 

O 

00 

6 

O 

OC 

2 

2 

OO 

2 

O 

6 

00 

Spanifh 

I 

2 

OG 

2 

4 
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9 

4 

OO 

I 
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6 
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3 

O 

oc 
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4 

OC 
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2 

2 

oc 

4 

3 

OC 

5 

0 

00 

2 

O 

3 

00 

Tyrol red! 

I 

4 

oc 

I 

2 

00 

O 

4 

00 

2 

8 

6 

00 
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l 

6 

00 

O 

4 

40 

O 

2 

00 

2 

ml 

9 

3 

20 

White 

2 

O 

00 

O 

7 

00 

C \ 

_ 3 _ 

00,2 

_7_ 

O 
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almoft always the effedt of artificial additions, as of the red¬ 
woods, elder-berries, bilberries, &c. In France no fecret 
is made of thefe praftices, the colouring matters being pub- 
licly thrown out after they have been ufed. 

It is well known to be a common practice among wine- 


coopers, innkeepers, and other dealers in wines, to adulte- Wini?. 
rate bad wine in order to conceal its deffdts: if, for in- ''•‘""'jr'* 4 ' 
ftance, the wine be four, they throw into it a quantity of Adulters- 
fugar of lead, which entirely takes away the four tafte. tion of 
For fimilar purpofes alum is often mixed with wine. Such Wlne * 
fubftances, however, are well known to be extremely perni¬ 
cious to the human conftitution ; it becomes of importance 
therefore to be able to detedt them whenever they happen 
to be contained in wine. Several chemifts who have turned 
their attention to this fubjedl, have furnifhed us with tefts 
for this purpofe. 7 

To difeover lead diffolved in wine, boil together in a pint To deteft 
of water an ounce of quicklime and half an ounce of flour * eai * m 
of brimftone ; and when the liquor, which will be of a yel- Wme ‘ 
low colour, is cold, pour it 'into a bottle, and cork it up Watfon’s 
for ufe. A few drops of. this liquor being dropt into a Chemical 
glafs of wine or cyder containing had, will change the whole E ff a yf, 
into a colour more or lefs brown, according to the quantity vo *' "*• 
of lead which it contains. If the wine be wholly free from 
lead, it will be rendered turbid by the liquor, but the colour 
will be rather a dirty white than a black brown. 

By this teft, however, iron is alfo precipitated when dif¬ 
folved in wine, and is apt to be taken for lead ; a miftake 
which has ruined feveral honeft merchants; The following 
teft is therefore preferable, as not liable to the fame incon¬ 
venience. g 

Take equal parts of calcined oyfter-ftiells and crude ful- Another 
phur in fine powder, and put them in a crucible, which method, 
put into a fire, and raife the heat fuddenly till it has been 
expofed to a white heat for 15 minutes. Then take it out, let 
it cool, beat the ingredients to powder, and put them into 
a well corked bottle. To prepare the teft-liquor, put 20 
grains of this powder, together with 120 grains of cream 
of tartar, and put them into a ftrong bottle, fill it up with 
water, boil it for an hour, and let it cool. Cork the bottle 
immediately, and (hake it from time to time. After fome 
hours repofe, decant off the clear liquor into an ounce vial, 
having firft put 22 drops of muriatic acid into each vial. 

Cork thefe vials accurately with a little wax mixed up with 
a little turpentine. One part of this liquor, mixed with 
three parts of fufpedled wine, will difeover the prefence of 
the fmalledt quantity of lead or copper, by a very fenfible 
black precipitate, and of arfenic by an orange precipitate; 
but will have no effect on iron, if there be any : the prefence 
of which, however, may be afeertained by adding a little 
potafh, which will turn the liquor black if there be any 
iron. Pure wine remains limpid after the addition of this 
liquor f Journal da 

As this fubjedl is of importance, we fliall add M. Four- 
croy’s obfervations on the ftate in which lead exifts in wine, I7yI- 
and on the methods of diicovering its prefence : “ Of the dif- 9 
ferent principles which compofe wane, there was no doubt State of 
(fays he) but that acids were the only ones which were ca- leati in 
pable of diffolving oxyd (calx) of lead. But was it the tarta- wme * 
reous acid always contained in larger or fmaller quantity in 
wine, or the acetous acid developed in thofe which have be¬ 
come (harp, and which there is a greater temptation to fweet- 
en l Experience had proved to me that the acidulous tartrite 
of potafh, or the cream of tartar, takes oxyd of lead from the 
acetous.acid, and a precipitate of tartrite of lead is formed ; 
the pure tartareous acid prepared in Scbeele’s method pro¬ 
duces the fame eiFedt. In order to underftand how jthe 
fharp wine which contains thefe two acids can hold the oxyd 
of lead in folulion, 1 made the experiments which gave me 
the following refults : 1. The acidulous tartrite (ciem. tart.) 
has no fenfible adlion upon the oxyds of lead ; 2. The pure 
tartareous acid has a flight adlion upon the oxyds, and forms 
on their furface a little tartrite of lead (tarlarifed lead), in 
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Wine. 


10 

It forms 
an aceto- 
tartrite 
•flead. 


II 

Other me¬ 
thods of 
idetefling 
this fait. 


a white powder; 3. Wine which only contains the tara- with care, and are cautioufly heated upon a coal with a- 
reous acidule, would not have any adion upon the lemi- blow-pipe, they fmoke, become white, exhale vapours, pafs 
vitrous oxyd of lead or litharge; 4. Sharp wine which we fucceflively thro’ the hates of the red and yellow oxyds of 
attempt to fweeten by this oxyd of lead, afts firft upon it lead, and at length are reduced into metallic globules at the 
by the acetous acid it contains ; 5. When this acetite inftant they are perceived to be agitated by a very evident 
of lead is formed, the tartareous acid precipitates it in effervefcence : if we ceafe to blow at this inftant, we obtain 
the form of tartrite of lead : this is proved by the precipi- globules upon the charcoal. In order to this, it is neceffa- 
tate which the lolution of the acetite of lead or fugarof lead ry, however, that the charcoal be folid, and be not cracked, 
forms in the wine ; 6. But the acetous acid, if it be in large and that we fhould not have blowed tooftrongly ; otherwife 
enough quantity, rediliulves the tartrite of lead in the wine the globules would be abforbed, and would dilappear. The 
juft as diftilled water would. Bergman has pointed out fulfat of lead requires a longer time to be reduced than the 
this lolution of tartrite of lead in acetous acid for diftin- oxalat of the fame metal, and there is a greater hazard of 
guifhing the tartareous lalt from the fulfat of lead (vitriol of lofing the metallic particles, which, befide, are in fmall quan- 
lead) ; 7. As this folution of tartrite of lead in the acetous tity. 

acid is much quicker, and more eafy in (harp wines than in “ To thefe two firft proceffes, already fiifficiently certain 
diftilled water and vinegar, it is probable that the caufe of of themfelves, I wifhed to be able to add one which might be 
this difference depends upon the citric and malic acids which capable of pointing out inftantly the prefence of lead, by an 
I have found in wine, and which I fhall take notice of appearance belonging exclufively to this metal, and which 
again on another occafion ; 8. Litharged wine then, or wine might unite to this advantage that of manitefting very fmall 
fweetened with lead, contains tartrite diffolved in the ace- quantities of it. Diftilled water impregnated with fulphurated 
tous acid, and perhaps at the fame time in the malic and ci- hydrogenous gas, or hepatic gas, extricated from folidalkaline 
trie acids. fulphui ets ( livers of fulphur) by acids, prefented me with 

“ It was neceffary afterwards to know the properties of this thefe properties. This folution blackens very ’deeply that 
combination. What experience has taught me is as fol- of the aceto-tartrite of lead, and renders -r^gth of this fait 
lows: I particularly examined the tartrite of lead and its in water or in wine very fenfible. The l’enfibility of this 

folution iri acetous acid. The tartrite of lead is fcarcely at reaCtive is fuch, that we may dilute litlnrged wine with a 

all foluble in water; it is in the form of powder, or of fmall fufficient quantity of water to take away almoft entirely the 
white grains which have no fenfible tafte ; when it is diffol- colour of the wine, and this readlive will ftill produce a very 
ved in vinegar* the vinegar is foftened, its iharpnefs is dimi- manifeft alteration. The fulphurated water has, belides, the 
niftied remarkably, and the folution takes a flight fweetifh advantage not to occafion any change in the wines which dev 
tafte, much lefs ftrong than that of the pure acetite of lead, not contain a metallic fubftance, and it is not precipitated 
This tafte proves that the union of the tartrite of lead with by the acids of wine, like the relations of alkaline lulphu- 
vinegar is not only a lolution like that of fait in water, rets. In order to procure this reaCtive pure, it is neceffary 
by which the properties of the fait are not changed, but a to prepare it at the inftant of the experiment, by receiving- 
combination which gives occafion to new properties. It is in a vial full of diftilled water, and inverted upon a lhelf of 
a kind of a triple fait, different from thofe we*have hitherto a fmall hydro-pneumatice apparatus, filled with diftilled vva- 
known, formed of two acids and of one bafe ; whereas the ter, the fulphurated hydrogenous gas, feparated from the To¬ 
other triple falts delcribed hitherto are compofed of one lid fulphuret of potaih by the fulphuric or muriatic acid, and 
acid and two bafes. I name this new triple fait aceto-tartrite firft filtered through water in another vial; when the fecond 
of lead. The acetous acid adheres to it more than water in vial contains the third of its volume of the fulphurated hy- 
a common folution: what is remarkable in this combination drogenous gas, the gas is fhaken ftrongly with the water, 
is, that the two acids appear to adhere to the bafe with an which fills the two thirds of the vial; and when the abforp- 
equal force, although they have a different attraftion for it: tion is over, the teft liquor is prepared. This reaCtive 
nothing is neceffary to produce this equilibrium, but to unite changes very quickly in the air: it is neceffary to make it 

firft the oxyd of lead with the acid to which it adheres the the moment it is to be employed, and to keep it in a 

moll ftrongly, and afterwards to put this firft compound in veffel quite full and well corked. If there were any fear 
contaCl with the weaker acid. that the black colour and the precipitation by the gafeous 

“ It was neceffary, in order to difeover eafy and certain fulphurated water fhould not be fufficient to prove the pre¬ 
methods of afeertaining the prefence of lead in wine, to exa- fence of lead in fpirituous liquors, I would obferve that this 
mine with care the properties and phenomena of the de- fear would be diminiftied by employing the three rea&ives 
.compofitions of the aceto-tartrite of lead. Fixed alkalis mentioned in this memoir, and by depending only on the 
and ammoniac ( volatile alkali) precipitate from this fait an correfpondent effedts of thefe three reaftives : but all fufpi- 
oxyd of lead, which is of a greyilh white colour; but as cion would be removed, by reducing the three precipitates 
they occafion a precipitate in pure wine, they cannot be of by the blow-pipe, and obtaining globules of lead from each 
any ufe. The fulphuric ( vitriolic) acid decompofes the of them.” n 

aceto-tartrite of lead, and forms with it inftantly fulfat of Some years ago, the Academy of Lyons propofed- the Method 
lead ; which being very little ioluble, and very heavy, is pre- following prize queftion. What is the beft method of afeer- of dete<ft- 
cipated. The oxalic, or pure laccharine acid, and the aci- taining the prefence and the quantity of alum diffolved in in S alum 
dulous oxalat, or the fait of lorrel of the fhops, likewife de- wine, efpecially in very deep coloured red wine ? The prize ^ lflol . vecl 
compofe this fait, and take from it the lead. The oxalat was gained by M. J. S. Beraud. From his experiments, it m W1U '‘ 
of lead is precipitated in great abundance : thefe two acids, appears that a mixture of lime-water and wine in any pro- 
the fulphuric and oxalic acids, not producing any precipi- portion whatever, will at the end of 12 or 15 hours furnifh 
tate in pure wine, are very proper to lhow the pretence of a quantity of cryftals, which may be feparated by filtration, 
lead in wine. The lulfat and oxalat of lead, when they are and that thefe cryftals will be eafieft difeovered when the 
precipitated from wine, are coloured, whereas they a; e very quantities of wine and lime water are equal; but that wine 
white when they are formed in dill,lied water ; but their red containing alum diff-lved in it, will not form cryftals when 
or brown colour does not prevent us from dilcovering them mixed with lime-water, but merely depofits a muddy fedi- 
by a very fimple method. If the precipitates be collected menu To know therefore whether any wine contains alum 

or 
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or not, we have on'y to mix afmall quantity of it with lime- it would be improper to keep them longer, for wines in ge- Wine, 
water: if cryftals are formed, it contains no alum ; if not, it neral have not the body they had formerly, from the vines 
does. Again, if wine contains alum, the refiduum that re- being too much forced. 

mains after filtration will, as it dries, fplit into quadrilateral It foinetimes happens that wines fcuddy and ftubborn 
fegments, which will detach themfelves from the paper will not fall with one or even two forcings. It will then be 
which contains them ; but if the wine contains no alum, the proper to give them five or fix gallons of good ftrong wine, 
refiduum, after it is dry, will remain united and attached to and force them with the whites of a dozen eggs, with a 
the paper. If one meafure of wine and two-thirds of a tea-fpoonful of fand produced from fawing marble, or a fmall 
meafure of lime-water depofit cryftals, we are certain that fpoonful of fine fait. Bottled wine in winter ftiould be 
if the wine contains alum, the proportion of that alum to well covered with faw-duft, and if the vaults are cold and 
the wine will be lefs than 1 to 1152; if, when equal parts damp, drew it deep on the floor ; if faw-duft is thrown up- 
of wine and lime-water are mixed, no cryftals be depofited, on the hogfbeads, and their fides are bedded fome inches 
we may be fure thac more than part of the mafs of thick, it will keep them from the fret. - 

wine confifts of alum. The fame treatment is to be regarded with white wines, 

A great proportion of the wine confirmed in Britain except that they require to be higher matched, particu- 
is brought from Spain and Portugal ; government has al- larly Mufcat wines; fuch as Frontignac, Beziers, See. 
ways difeouraged the importation of French wines by heavy which being often fweetened with honey, are very fubjeift 
taxes. We are not fure how far fuch conduit is founded to fret; and thefe only frequent rackings, with a great deal 
on good policy, as the French wines are confeffedly the beft, of brimftone, can cool. Hermitage, from not being fuffici- 
and might be the cheapeft ; but fuch is the jealoufy and en- ently dried, and poffefling more richnefs than claret is alfo 
niity that has always fubfifted between Britain and France, very liable to come on the fret, and will require much the 
that both nations have been contented to injure themfelves fame treatment as the Mufcat wines. Attention ftiould be 
provided they could do a greater injury to their neighbours, had to bottle in fine weather, when the wind is north ; but 
Befides, the advantages which Britain derives from the Por- to avoid cold or frofty weather. The months of April and 
tugal trade are very great, and it would net be eafy per- October are favourable. The beft time to bottle port wine 
haps to fecure them on any other terms. is four years after the vintage, and to keep them two years 

It may be worth while to infeit here a few directions about in bottle before you begin to ufe them. When wines a>re 
the treatment of wines after they have been imported into this racked, and the lees immediately paffed thro’ flannel bags into 
country.—On landing, the lefs they are expofed the better ; clofe-necked jars, and direftly bottled, there will be very little 
for they are affeCted by the feafons, and more or lefs by cli- loft by rackings, as the wine when fine may ferve for filling 
mate. March and April are the proper times for (hipping up. 

wines from France, and they will be landed in England and When wines are deftined for warm climates, it may be pro- 
Ireland in the fame degree of temperature. The great art in per to rinfe the hogfheads with brandy ; and in bottling many 
keeping wines is to prevent their fretting, which is done by rinfe the bottles and corks with it. Wines that have re¬ 
keeping them in the fame degree of heat. In fpring and fall, mained a certain time (three or four months) in a vault and 
the wines in Bourdeaux arefubjeftto changes that may be dan- made lefs or^nore lee, ought never to be fent into the coun- 
gerous, if not prevented by neceffary rackings: thefe changes try without firft racking them, othervvife they may be liable 
are folely the effect of the feafons. If wines are chilled, to fiet ; and if bottled in that ftate, may ri(k being loft, 
and of courfe turn foul, from being (hipped and landed in Wines which may be ordered for immediate drinking 
cold weather, they will foon recover by putting them in a will be forced on the (hipping, and in a few weeks after they 
warm vault, well covered with faw-duft. As Toon as they are landed will be fit for the bottle. The forcings proper 
are in the vault, they ought to be covered up. But if (hip- for claret are the whites of a dozen eggs, beat up with a 
ped and landed in fummer, if the fmalleft degree of fermen- tea-fpoonful of fine fait, and well worked with a forcing 
ration be found on them, it will be requifite to dip the bung rod. Take care to ufe no bad egg. This is for one hogf- 
clothes in brandy, and leave the bungs loofe for fome days, head. 

to give it time to cool ; and if in a fortnight or three weeks The forcing for white wine is ifinglas diffolved in wine, 
the fermentation do not ceafe, and the wine become bright, One ounce is fufficient for two hogftieads. No fdt is to be 
it will be proper to rack it (matching the hoglheads well u fed in forcing the white wines. See Croft on Wines, 8vo, 
with brimftone), and force it with the whites of eight eggs. 1788. 

If it then becomes fine, bung it tight, and let it remain fo We (hall here infert the following receipt for making Receipt for 
until it is bottled. If wines new landed are wanted foon raifin-ivine .—To a 20 gallon veffel take 100 pounds of rai- making - 
for the bottle, it will be neceffary to force them immediate- fins; pick off the (talks, chop them grofsly, and put them ra j fm * 
ly, and let them remain bunged ciofe for at lead a month, into an open tub more wide than deep. Add two parts in wme ’ 
to recover from the forcing, or if two months the better ; three of the water to them, and let them (land 15 days, 
for wines bottled in high order come much (boner into ftirring them well every day. Then drain and prefs them, 
drinking than if bottled when fiat, which all wines are after putting afide the liquor that runs from them. Add the 
forcing. Wine muft never be bottled the lead foul, which remainder of the water to the raifins that have thus been 
croduces a tendency to fret; and if bottled in this ftate, will preffed, and let it (land upon them one week, frequently ftir- 
never come in older, but may poffibly be loft : for this there ring them as before. Then prefs off the liquor, and add it 
is no remedy but repeated rackings ; and care muft be taken to what you firft collected ; putting both runnings to- 
(after rinling the hogfheads well and drawing them) to burn gether into your veffel, together with one quart of brandy, 
a wood piece of match in them. This cools the wine, and To colour it, burn three-fourths of a pound of fugar into 
there is no danger of hurting the colour, for it recovers it a fmall quantity of the liquor, and add this to the wine, 
in a little lime : but if it did, it is abfolutely neceffary ; for When the liquor in the barrel has done finging, (lop the vef- 
if wine is fuffered to continue on the fret, it will wear itfelf fel ciofe, and let it (land till fit to be bottled. The greater 
to nothing. Wines bottled in good order may be fit to the quantity which the veffel holds, and the longer it is kept 
drink in fix months; but they are not in perfection before in the wood, the better will it be. 

, w ,,j v; : from that to two years they may continue fo ; but Wise- Prefs , a machine contrived to fqueeze the juice out 

of 
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Wine of grapes, and confining of feveral pieces of timber, variouf- 
. H 1 j difpofed, which compofe three bodies of timber-work, 
_ m . clofely united to the axis, which ferves as a fwing whereby 

it may be moved by the vice. Of thefe there are different 
fizes as well as different conftrudtions ; for an account of 
which, illuftrated by figures, fee Miller’s Gardener’s Dic¬ 
tionary, article Wine Preft. 

Spirit of Wine, or alcohol, a name given by chemifts to 
every ardent fpirit produced by diftillation. See Cusmistrt- 
Jndex. 

WING, that part of a bird, infeffl, &c. whereby it is en¬ 
abled to fly. See Bird and Ornithology. 

Wings, in military affairs, are the two flanks or extremes 
of an army, ranged in form of a battle ; being the right and 
left fides thereof. 

WINTER, one of the four feafons or quarters of the 
year. See Season, &c. 

Winter commences on the day when the fun’s diftance 
from the zenith of the place is greateft, and ends on the 
day when its diftance is at a mean between the greateft and 
leaft. 

Under the equator, the winter as well as other feafons 
return twice every year ; but all other places have only one 
winter in the year ; which in the northern hemifphere begins 
when the fun is in the tropic ot Capiicorn, and in the fouth- 
ern hemifphere when in the tropic of Cancer; lo that all 
places in the fame hemifphere have their winter at the fame 
time. 

WiNTER-Berry. See Physalis. 

W 1 NTERA, in botany: A genus of plants of the 
clals at polyandria, and order of pentngynia ; and in the na¬ 
tural iyitem arranged under the 12th order, Holoraceee. 
The calyx is three lobed ; there are fix or twelve petals ; 
there is no ftyle ; the fiuit is a berry, which is club-lhaped 
as well as the germen. There are two fpecies ; the aroma- 
tica and granadenlis. 

Win ter a aromatica, is one of the largeft foreft trees upon 
Terra del Fuego ; it often rifes to the height of 50 feet. 
Its outward bark is on the trunk grey and very little 
wrinkled, on the branches quite fimooth and green. The 
branches do not fpread horizontally, but are bent upwards, 
and ioi m an elegant head of an oval ihape. The leaves come 
out, without order, of an oval elliptic Ihape, quite entire, 
obtufe, flat, fmooth, fliining, of a thick leathery fubftance, 
evergreen, on the upper fide of a lively deep green colour, 
and of a pale bluifli colour underneath, without any nerves, 
and their veins fcarcely viftble ; they are fomewhat narrower 
near the footftalks, and there their margins are bent down¬ 
wards. In general, the leaves a ts from three to four inches 
long, and between one and two broad ; they have very ihort 
footftalks, leldom half an inch long, which are fmooth, con¬ 
cave on the upper fide, and convex underneath. From the 
fears of the old footftalks the branches are often tubercula- 
ted. 

The peduncles, ot footftalks for the flowers, come out 
of the axilhe foliorutn. Hear the extremity of the branches; 
they are flat, of a pale colour, twice or three times Ihortet 
than the leaves; now and then they fupport only one flower, 
but are oftener n£ar the top divided into three Ihort branches, 
<ach with one flower. The braflese are oblong, pointed, 
•co»caVe s entire, thick, whitifh, and fituated one at the ba¬ 
lls of each peduncle. 

There is no calyx; but in its place the flower is futrOiinded 
with a fpaihaceous gem, of a thick leathery fubftance, green, 
but reddilh on the fide which has faced the fun: before this 
gem burlls, it is of a round form, and its fize is that of a 
fmall pea. It burfts commonly fo, that one fide is higher 
than the other, and the fegments are pointed. The corolla 
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confifts always of feven petals, which are oval, obtufe, con- Vinters, 
cave, ereft, white, have fmall veins, and are of an une- ' 

qual fize, the largeft fcarcely four lines long; they very 
foon fade, and drop off almoft as foon as the gem bur;!,. 

The filaments are from 15 to 30, and are placed on the flatt¬ 
ened fide of the receptacle ; tney are much lhorter than the 
petals, and gradually decreafe in length towards the fides. 

The anther® are large, oval, longitudinally divided into two, 
or as if each was made up of two oblong anther®. The 
germina are from three to fix, placed above the receptacle, 
turbinated, or of the Ihape of an inverted fig; flat on the 
iftfide, and fomewhat higher than the ftamina; they have no 
ftyles, but terminate in a ftigma, which is divided into two 
or three fmall lobes. 

Dr Solander, to whom the world is indebted for the de¬ 
scription. never faw the fruit in its perfectly ripe ftite ; but 
could conclude from the unripe fruit which he faw in abun¬ 
dance, that each germen becomes a feparate feed-vcfF;], or a 
thick flefhy fubftance, and unilocular; and in each tr-e rudi¬ 
ments of three, four, or five feeds were plaiffy difccrmble. 

See Plate DXL. where n° 1. reprefents the fpathace¬ 
ous gem, after it is burft open. 2. The fame. 3. The 
fame (a) with the corolla (b) remaining within it. 4. One 
of the petals fpread out. 5. The ftamina (a) and the piflilla 
( 6 ) after the gem and the corolla are taken away. 6. The 
outfide of ananthera (a) with its filament (b), 7. The in- 

fide of the fame. 8. The germina (a) fituated on the 
Centre of the receptacle, after the ftamina have been remo¬ 
ved ; the lobated ftigma (b). 9. The convex or outcr- 

moft fide of a germen (a) v. ith its ftigma (b). 10. The in- 

fide of the fame. 11. A germen cut open longitudinally, 
fo as to fhow the rudiments of the feeds. 12. A germen 
cut through tranfvei iely. 

The weather is much more fevere in the climate where 
thefe trees are natives than in Brita n ; here, therefore, it 
is thought they would thrive very well. 

The bark of the winter a, or winter’s cinnamon, brought 
over by the Dolphin, in refpedt to figure, exadtly refembles 
that which was delineated by Clufius. The pieces are about 
three or four inches fquare,of different degrees of thicknefs, 
from a quarter to three quarters of an inch. It is of a dark 
brown cinftamon colour ; an aromatic fmell, if rubbed; and 
of a pungent hot fpicy tafte, which is lading on the palate, 
though imparted flovvly. It has the name of winter s cinna¬ 
mon, from a faint refemblance in colour ant! flavour to that 
grateful aromatic, though differing from it greatly in every 
other refpedl. This bark is on y brought to us from the 
Straits of Magellan, and is the produce of the tree above de- 
feribed ; much celebrated as an antifcorbutic by the firft 
diicoverers, butunknown in the pradrice of phyiic, no qu m- 
tity, except as a curiofity, having been brought to Europe 
till the return of the fhips fent out 0:1 the expeditions to the 
South Seas, The bark whi h was fubftituted in the room 
of this is tire canella alba of the (hops. See Canella. 

From feveral experiments made by Dr Morris, the cor¬ 
tex magellanicus appears to be an aftringen; of a particular 
kind, and therefore hkely to be cf ufe in feveral manufac¬ 
tures. Water is the proper folvent of th sl ark; though 
thefaline, gummy, arid refinous parts are fo blended in ft, 
as in faftron and fome other vegetables, that it parts with 
them readily in proof and leflified fpirits of wine, though 
not in fo great a quantity. 

The infufion and decoflion of this bark were of fo grate¬ 
ful an aromatic bitter tafte, that it feems likely to be a plea- 
fant vehicle for fome of the naufeous drugs. With this 
view, on fubftituting the powder of tbft ha: k for the carda¬ 
mom feeds in making the infiufion of Lima, as diredled in 
the London Diipeniaiory, the naufeous fmell and tafte of 
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Wire that excellent purgative was fo effedtually covered, as to be 
fcarcely diftinguifhed by the niceft palate. Tin&ure of rhu- 
barb alfo prepared with this barkinftead of cardamoms feem- 
ed far lefs difagreeable. 

WIRE, a piece of metal drawn through the hole of an 
iron into a thread of a finenefs anfwerable to the hole it paf- 
fed through, 

Wires are frequently drawn fo fine as to be wrought along 
with other threads of filk, wool, flax, &c. 

The metals moft commonly drawn into wire are gold, 
filver, copper, and iron. Gold-wire is made of cylindrical 
ingots of filver, covered over with a (kin of gold, and thus 
drawn fucceflively through a vaft number of holes, each 
fmaller and fmaller, till at laft it is brought to a finenefs ex¬ 
ceeding that of a hair. That admirable dudlility which 
makes one of the diftinguifhing charadters of gold, is no¬ 
where more confpicuous than in this gilt wire. A cylinder 
of 48 ounces of filver, covered with a coat of gold, only 
weighing one ounce, as Dr Hally informs us, is ufually 
drawn into a wire, two yards of which weigh no more than 
one grain : whence 98 yards of the wire weigh no more than 
49 grains, and one Angle grain of gold covers the 98 yards; 
fo that the ten thoul'andth part of a grain is above one- 
eighth of an inch long. 

Wire of Lapland. The inhabitants of Lapland have a 
fort of Ihining (lender fubftance in ufe among them on feve- 
ral occafions, which is much of the thicknefs and appearance 
of our filver-wire, and is therefore called, by thofe who do 
not examine its ftrudture or fubftance, Lapland wire. It is 
made of the finews of the rein-deer, which being carefully 
feparated in the eating, are, by the women, after foaking in 
water and beating, fpunintoafort of thread, of admirable 
finenefs and ftrength, when wrought to the fmalleft fila¬ 
ments; but when larger, is very ftrong, and fit for the pur- 
pofes of ftrength and force. Their wire, as it is called, is 
made of the fineft of thefe threads covered with tin. The 
women do this bufinefs ; and the way they take is to melt 
a piece of tin, and placing at the edge of it a horn, with a 
hole through it, they draw thefe finewy threads, covered 
with the tin, through the hole, which prevents their coming 
out too thick covered. This drawing is performed with 
their teeth; and there is a fmall piece of bone placed at the 
top of the hole, where the wire is made flat; fo that we al¬ 
ways find it rounded on all fides but one, where it is flat. 

This wire they ufe in embroidering their clothes as w r e 
do gold and filver ; they often fell it to ftrangers, under the 
notion of its having certain magical virtues. 

WISDOM, ufually denotes a higher and more refined 
notion of things immediately prefented to the mind, as it 
were, by intuition, without the afliftance of ratiocination. 

Sometimes the word is more immediately ufed, in a mo¬ 
ral fenfe, for what we call prudence or difcretion, which con- 
fifts in the foundnefs of the judgment, and a conduit anfwer¬ 
able thereto. 

Wisdom of Solomon , one of the books of the Apocry¬ 
pha. It abounds with Platonic language, and was proba¬ 
bly written after the Caballiftic philofophy was introduced 
among the Jews. 

WIT, is a quality of certain thoughts and expreffions, 
much eafier perceived than defined. According to Mr 
Locke, wit lies in the aflemblage of ideas, and putting thofe 
together wfith quicknefs and variety, wherein can be found 
any refemblance or congruity, thereby to make up pleafant 
pidlures and agreeable vifions to the fancy. Mr Addifon 
limited this definition confiderably, by obferving, that every 
refemblance of ideas does not conftitute wit, but thofe only 
which produce delight and furprife. Mr Pope defined wit 
to be a quick conception and an eafy delivery: while, ac¬ 


cording to a late writer, it confifts in an affimilation of di- Wit. 
ftant ideas. w—v— 

The word wit originally fignified wifdom. A wiite was 
anciently a wife man; the wittenagemot , or Saxon parliament, 
an aflemblage of wife men. So late as the reign of Eliza¬ 
beth, a man of pregnant wit , of great wit was a man of vaft 
judgment. We ftill fay, in his wits , out of his wits , for in 
or out of found mind. The word, however, is now applied 
in a more limited fenfe. 

Without attempting to expofe the inaccuracy of the de¬ 
finitions above mentioned, or hazarding a definition of our 
own where fo many eminent men have failed, we (hall endea¬ 
vour to (how in what true wit confifts. 

It is evident that wit excites in the mind an agreeable 
furprife, and that this is owing entirely to the ftrange affem- 
blage of related ideas prefented to the mind. This end is 
effedled, 1. By debafing things pompous orfeemingly grave ; 

2. By aggrandifing things little or frivolous; 3. By fetting 
ordinary objects in a particular and uncommon point of 
view, by means not only remote but apparently contrary. 

Of fo much confequence are furprife and novelty, that no- c 
thing is more taftelefs, and fometimes difgufting, than a Philofophy 
joke that has become ftale by frequent repetition. For the of Rhct.- 
fame reafon, even a pun or happy allufion will appear excel.- ric > vol. i, 
lent when thrown out extempore in converfation, which 
would be deemed execrable in print. In like manner, a wit¬ 
ty repartee is infinitely more pleafing than a witty attack: 
for though, in both cafes, the thing may be equally new to 
the reader or hearer, the effea on him is greatly injured, 
when there is accefs to fuppofe that it may be the flow pro¬ 
duction of ftudy and premeditation. This, however, holds 
moft with regard to the inferior tribes of witticifms, of which 
their readinefs is the beft recommendation. 

We (hall illuftrate thefe obfervations by fubjoining a fpe- 
cimen or two of each of thefe forts of wit: 

Of the firft fort, which confifts in the debafement of 
things great and eminent, Butler, amongft a thoufand other 
inftances, hath given us thofe which follow: 

And now had Phoebus in the lap 
Of Thetis taken out his nap : 

And, like a lobfter boil’d, the morn 
From black to red began to,turn. 

__ , , „ Hudihras, part ii. canto 2. 

Here the low allegorical ftyle of the firft couplet, and the 
fimile ufed in the fecond, afford us a juft notion of this low- 
eft fpecies, which is diftinguifhed by the name of the ludi¬ 
crous. Another fpecimen from the fame author you have in 
thefe lines: 

Great on the bench, great in the faddle, 

That could as well bind o’er as fwaddle. 

Mighty he was at both of thefe, 

And ftyl’d of war, as well as peace ; 

So fome rats of amphibious nature. 

Are either for the land or water. 

T r ,. , r , „ , „ Mid. part i. canto x. 

In this coarfe kind of drollery, thofe laughable tranflations or 
paraphrafes of heroic and other ferious poems, wherein the 
authors are faid to be traveftied, chiefly abound. 

The fecond kind, confiding in the aggrandifement of little 
things, which is by far the moft fplendid, and difplays a 
foarmg imagination, thefe lines of Pope will ferve to illu¬ 
ftrate : 

As Berecynthia, while her offspring vie 
In homage to the mother of the fky, 

Surveys around her in the blefi abode, 

An hundred fons, and every fon a god: 

Not with lefs glory mighty dulnefs crown’d, 

Shall take thro’ Grubftreet her triumphant round ; 

And 
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And her Parnaffus glancing o’er at once, 

Behold a hundred fons, and each a dunce. 

This whole fimilitude is fpirited. The parent of the celef- 
tials is contrafted by the daughter of night and chaos ; hea¬ 
ven by Grubftreet; gods by dunces. Befides the parody 
it contains on a beautiful paffage in Virgil adds a particu¬ 
lar luftre to it. This fpecies we may term the thrafonical, 
or the mock-majejlic. It affedts the mod pompous language, 
and fonorous phrafeology, as much as the other affedls the 
reverfe, the vileft and mod grovelling dialed. 

To this clafs alfo we muft refer the application of grave 
reflections to mere trifles. For that great and ferious are na¬ 
turally afibciated by the mind, and likewife little and trifling, 
is fufficiently evinced by the common modes of exprefliotr on 
thefe fubjedts ufed in every tongue. An appofite inftance 
of fuch an application we have from Philips : 

My galligafkins, that have long withftood 
The winter's fury and encroaching frofts, 

By time fubdued, ( What will not time fubdue !) 

An horrid chafm difclofe. Splendid Shilling. 

Of the third fpecies of wit, which is by far the mod mul¬ 
tifarious, and which refults from what may be called the 
queernefs or Angularity of the imagery, we fhall give a few 
fpecimens that will ferve to mark fome of its principal va¬ 
rieties. To illuftrate all would be impoflible. The firft 
fhall be where there is an apparent contrariety in the things 
fhe exhibits as connected. This kind of contrail we have 
in thefe lines of Garth : 

Then Hydrops next appears amongft the throng ; 
Bloated and big (he flowly fails along : 

But like a mifer in excefs (he’s poor, 

And pines for third amidft her watery ftore. 

Difpenfary. 

A fecond fort is, where the things compared are what 
with dialecticians would come under the denomination of 
difparates, being fuch as can be ranked under no common 
genus. Ofthis we (hall fubjoin an example from Young : 

Health chiefly keeps an Atheill in the dark 5 
A fever argues better than a Clarke ; 

Let but the logic in his pulfe decay, 

The Grecian he’ll renounce, and learn to pray. 

Univerfal Paflion. 

A third variety in this fpecies fprings from confounding 
artfully the proper and the metaphorical fenfe of an ex- 
preflion. In this way, one will affign as a motive what is dif- 
covered to be perfectly abfurd, when but ever fo little at¬ 
tended to ; and yet, from the ordinary meaning of the words, 
hath a fpecious appearance on a Angle glance. Of this kind 
we have an inllance in the fubfequent lines : 

While thus the lady talk’d, the knight 
Turn’d th’ outflde of his eyes to white. 

As men of inward light are wont 
To turn their optics in upon’t. 

Hudibras, part iii. canto 1. 

For whither can they turn their eyes more properly than to 
the light? 

A fourth variety much refembling the former, is when 
the argument or comparifon (tor all argument is a kind of 
comparifon) is founded on the fuppofal of corporeal or per- 
fonal attributes in what is AriClly not fufceptible of them ; 
as in this, 

But Hudibras gave him a twitch 
As quick as lightning in the breech, 

Juft in the place where honour’s lodg’d, 

As wife philofophers have judg’d ; 


Becaufe a kick in that place more *' ir > 

Hurts honour than deep wounds before. Witchcraft 

Ibid, part ii. canto 3. 

The fifth, and only other variety which we fhall mention, 
is that which arifes from a relation, not in the things fignifi- 
ed, but in the Agns of all relations, no doubt the flighted:. 

Identity here gives rife to puns and clinches ; refemblance 
to quibbles, cranks, and rhimes: of thefe it is quite unne- 
ceffary to exhibit fpecimens. 

Wit (John de), a celebrated penfioner of Flolland, and 
one of the greatefl politicians of his time, was the fon of 
Jacob de Wit, burgomafler of Dort, and was born in 1625. 

He became well {killed in civil law, politics, mathematics, 
and other fcienees, and wrote a trealife on the Elements 
of Curved Lines, publifhed by Francis Schooten. Having 
taken his degree of dodor of law, he travelled into foreign 
courts, where he became efteemed for his genius and pru¬ 
dence. At his return to his native country in 1650, he be¬ 
came penfioner of Dort, then counfellor-penfionary of 
Holland, and Weft Friefland, intendant and regifter of the 
fiefs, and keeper of the great feal. He was thus at the head 
of affairs in Holland ; but his oppofition to the re-eftablifh- 
ment of the office of ftadtholder, which he thought a vio¬ 
lation of the freedom and independence of the republic, 
coft him his life, when the prince of Orange’s party pre¬ 
vailed. He and his brother Cornelius were affaffmated by 
the populace at the Hague in 1674, a g ed 47 - 

WITCH, a perfon guilty of witchcraft. 

WITCHCRAFT, a fupernatural power which perfons 
were formerly-fuppofed to obtain thepoffeffion of by enter¬ 
ing into a compadt with the devil. They gave themfelves 
up to him body and foul; and he engaged, that they ftiould 
want for nothing, and that he would avenge them upon all 
their enemies. As foon as the bargain was concluded, the 
devil delivered to the witch an imp, or familiar fpirit, to be 
ready at a call, and do whatever it was direfted. By the 
affiftance of this imp, and the devil together, the witch, who 
was almoft always an old woman, was enabled to tranfport 
herfelf in the air on a broomftick ora fpitto diftant places 
to attend the meetings of the witches. At thefe meetings 
the devil always prefided. They were enabled alfo to 
transform themfelves into various fliapes, particularly to af- 
fume the forms of cats and hares, in which they moft de¬ 
lighted ; to inflift difeafes on whomfoever they thought pro¬ 
per ; and to punifh their enemies in a variety of ways. 

The belief that certain perfons were endowed with fuper¬ 
natural power ; and that they were affifted by invifible fpi- 
rits, is very ancient. The fagae of the Romans feem rather 
to have beenforcerers than witches; indeed the idea of a 
witch, as above deferibed, could hot have been prevalent 
till after the propagation of Chriftianity, as the heathens had 
no knowledge of theChriftian devil. 

Witchcraft was univerfally believed in Europe till the 
16th century, and even maintained its ground with tolerable 
firmnefs till the middle of the 17th. Vaft numbers of re¬ 
puted witches were convidled and condemned to be burnt 
every year. The methods of difeovering them were various. 

One was, to weigh the fuppofed criminal againft the church Pr ; llci y 
bible, which, if fhe was guilty would preponderate : another, Qloffary. 
by making her attempt to fay the Lord’s Prayer ; this no 
witch was able to repeat entirely, but would omit fome part 
or fentence thereof. It is remarkable, that all witches did not 
hefitate at the fame place ; fome leaving out one part, and 
fome another. Teats, through which the imps fucked, were 
indubitable marks of a witch ; thefe were always raw, and 
alfo infenfible ; and, if fqueezed, fometimes yielded a drop 
of blood. A witch could not weep more than three tears, 
and that only out of the left eye. This want of tears 
582 
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was, by the witch-finders, and even by fome judges, con- 
iidered as a very fubftantial proof of guilt. Swimming a 
witch was another kind of popular ordeal generally pradtif- 
ed ; for this fhe was dripped naked, and crofs-bound, the 
right thumb to the left toe, and the lefc thumb to the right 
toe. Thus prepared, fhe was thrown into a pond or river, 
in which, if guilty, fhe could not fink, for having, by her 
compact with the devil, renounced the benefit of the water 
of baptifm, that element, in its turn, renounced her, and re- 
fufed to receive her into its bofom. Sir Robert Filmer 
mentions two others by fire : the fird, by burning the thatch 
of the houfe of the fufpedled witch ; the other, burning any 
animal fuppcfed to be bewhched by her, as a hog or ox. 
Thefe, it was held, would force a witch toconfefs. 

The trial by the docl was another method ufed for the 
difcovery of witches. It was thus managed : Having taken 
the fufpecled witch, (he was placed in the middle of a room 
upon a Roolcr table, crofs-legged, or in fome other uneafy 
pofture ; to which if fhe fubmitted not, fhe was then bound 
with cords : there fhe was watched, and kept without meat 
or fleep for the fpace of 24 hours (for they faid, within that 
time they fhould fee her imp come and fuck). A lit¬ 
tle hole was likewife made in the door for imps to come 
in at; and left it fhould come in fome lefs difcernible fhape, 
they that watched were taught to be ever and anon fweeping 
the room, and if they favv any fpiders or flies, to kill them ; 
if they could not kill them, then they might be fure they 
were imps. If witches, under examination or torture, would 
not confefs, all their apparel was changed, and every hair 
of their body fhaven off with a fharp razor, left they fhould 
fecrete magical charms to prevent their confeffing. Witches 
were moil apt to confefs on Fridays. 

By fuch trials as thefe, and by the accufation of children, 
old women and fools, were thoufands of unhappy women 
condemned for witchcraft, and burnt at the ftake. In the 
18th volume of the Statiftical Account of Scotland there is 
the trial of two witches, William Coke and Alipfon Dick, 
in Kirkaldy, ill 1636. The evidence on which they were con¬ 
demned, is abfolhtely ridiculous : they were, however, burnt 
for witchcraft. The 'expences which the town and kirk- 
feflion were put to on this occafion were as follows ; 

In primis .—To Mr James Miller, when he 


went to Preftowne for a man to try 
them, 47s. - - L. 2 7 

Item .—To the man of Culrofs, (the execu¬ 
tioner), when he went away the firft 
time, 12s. - - o 12 

Item .—For coals for the witches, 24s. 1 4 

Item .—In purchafing the commLffion, 9 3 

\ Item .—For one to go to Finmouth for the 
' laird to fit upon their gffize as judge, o 6 
Item .—For harden to be jumps to them, 3 10 

Item .—For making of them, - -08 


[ Summi for the kirk’s part L. 17 10 Scots. 

The town’s part of expences deburfed extraordinarily 
upon William, Coke and Alifon Dick. 

In primis .—For ten loads of coals to burn 

them, 5 merks, - - L. 3 6, 8 

Jtem .—For a tar barrel, 14s. - o 14 o 

Item .—For towes, - - - 060 

Item .—To him that brought the executioner, 2 18 o 
Item .—To the executioner for his pains, 8 14 o 

Item .—For his expences here, - c 16 4 

Carryover L, 16. 15 o 


Brought over L. 16 15 O Witchcraft. 

Item .—For one to go to Finmouth for the 

laird, - - - 060 


Summa town part, L. 17 1 Scots 

Both, L. 34 11 

Or L. 2 17 7 Ster. Dr . 

For a confiderable time after the inquifition was eredted, el . r 
the trials of witches (as heretics) were confined to that chefter 
tribunal ; but the goods of thofe who were condemned being Tranf. voL 
confifcated to the holy office, its minifters were fo adtive in 
difcovering forcerers, that the different governments found 
it neceffary to deprive them,of the cognifanceof this crime. 

On the continent, comm ffionet s were then appointed for the 
difcovery and convidtion of witches, who, though lefs adtive 
than the inquifitors, were but too zealous in profecuting 
their fundtion. In 1494, Sprenger and Inftitor, two per- 
fons employed in this commiffion, publilhed a colledlion' of 
trials, moft of which had come before themfelves, under 
the title of Malleus Malejicarum : this fervedas a kind of in- 
ftitute tor their fucceffors. 

The firft writers againft witchcraft were ftigmatized as 
Atheifts, though they only endeavoured to prove the im¬ 
becility of the perlons accufed, and the infatuation or the 
knavery of their accufers. Such were the epithets beftowed 
by Dr Henry More, and even by Cudworth himfelf. Wie- 
rus, the ditcipie of the celebrated Agrippa, gave rife to the 
firft great controverfy on this fubjedt. His mafter had 
taught him humanity ; and he endeavoured, but with too 
feeble a hand, to ftop the bloody proceedings of the judges. 

Wierus appears to have been a well-dil'p. fed, weak man, 
with extenfive reading on his fubjedt, but too narow mind¬ 
ed to compiehend it thoroughly. He involved himieif in 
unfpeakable difficulties, by admitting the aftion of fuper- 
natural poweis in certain difeaies, and in poffeffious, while 
he denied that witches had any concurrence in them. Thefe 
appearances (faid he) are illutions of the devil, who per- 
fuades fimple and melancholy perlons that the mifehief he 
himfelf performs, is done by them, and at their plealure. 

He was weak enough to attempt the explanation of every 
ftory alledged by his ajntagonifts, without queftioning the 
truth of tlie fails. 

Bodtnus, a French lawyer of eminence, who had affifted 
atfeveral uials of witches, wrote againft Wierus, in his De- 
monomania. He urged the concurrent teftimonies of fuffi- 
cient witneffes, and the confeffions of the witches themfelves, 
to eltubliih the txiftence of ibreery. Wierus owned that 
the unhappy perfons believed themfelves to be guilty of the 
crimes aUedgcd againft them, but that they were deceived by 
the devil. But what do you make of the witches meet¬ 
ings, cried Bodinus ? The witches (replied his antagonift) 
are atrabilious. This explanation was fo unfatisfadory 
that Wierus paffed for a magician, whom the devil had fur- 
niihed with ipecious arguments to fave others from .punilh- 
ment. Lerchemer, Godelmann, Ewichius, Ewaldus, and 
fome others followed him, notwithftanding this ftigma ; but 
they were oppofed by men of more acutenefs and confift- 
ency than themfelves ; by Remigius, who had condemned 
feveral hundreds of forcerers to the flames ; Delrio, wbofe 
book is „ complete Corpus Magix ; Cujas, Eraftus, Scribo- 
nius, Camerarius, and a crowd- of others. 

In this country, while the belief in witchcraft was fun. 
ported by royal authority (tor James I. isuniverfally known 

to have written on demonology) countenanced by Bacon 

and generally adopted among the people, only one writer 
was hardy enough to oppofe it. This was Reginald Scott, 
who publilhed a colledtion of impoftures detefled, under the 
title of Difcoveries of Witchcraft. James ordered the book 

to 
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Witchcraft to be burnt by the common executioner, and the judges 
r J continued to burn witches as ufual. During the civil wars, 
upwards of eighty were hanged in Suffolk, on the accufa- 
tion of Hopkins the witch-finder. Webfter was the next 
writer againft witchcraft; but he had a different fate from 
that of Scott, for mod of his arguments were refuted by 
Glanvillc. This very acute writer was induced to publish 
his Philofophica! Considerations about Witchcraft, by the 
apprehenfion, that the increafing difbelief of witches and 
appaiitions tended to affe<S the evidence of religion, and 
even of a Deity. In refpedt of argument, he was certainly 
fuperior to his adverfaries ; his reafoning is perfpicuous, 
though fometimes fubtile, relied on the moflfpecious foun¬ 
dations of evidences, and arranged with great fkill. 

On the continent, this controverfy feemed almofl for¬ 
gotten, till Bckker pubhfhed his Monde Enchants?, in 
which he denied the exiftence of witches on the Cartefian 
principle, that the Deity is the fource of all a&ion, confe- 
quently actions fo oppolite to his nature and attributes can¬ 
not be fuppofed to exift. He was anfwered by Frederick 
Hoffman, the father of the modern theory and pra&ice of 
medicine, in his differtation De Diaboli Potentia in Corpora. 

The lateft witchcraft frenzy was in New England, about 
1692, when the execution of witches became a calamity 
more dreadful than the fword or the peftilence. The ac- 
cufers became fo daring, that neither civil nor religious 
authority would have proved a fecurity againfl their attacks, 
if all the profecutions had not been fuddenly dropped, and 
the prifoners fet at liberty. So far did thofe wretches pro¬ 
ceed in abfurdity, that a dog was accufed of throwing per- 
fons into fits by looking at them. As foon as the profe¬ 
cutions were flopped, all reports of witchcraft ceafed. 

It would be ridiculous to attempt a ferious refutation of 
the exiftence of witches ; and at prefent, luckily, the talk is 
unneceffary. In this country, at lead, the difcouragement 
long given to all fufpicion of witchcraft, and the repeal of 
the ftatutes againft that crime, have very much weakened, 
though perhaps they have not entirely eradicated, the per- 
fuafion. On the continent, too, it is evidently on the decline ; 
and notwithstanding the exertions of Dr De Haen, and 
of the celebrated Lavater, we have little doubt but that 
in a fhort time posterity will wonder at the credulity of 
their anceftors. That there ever were witches, is an opinion 
that cannot for a moment be believed by a thinking man. 
The aftions imputed to them were either abfurd or im- 
poffiblq ; the witneffes by whofe evidence they were con¬ 
demned, either weak enthufiafts or downright villains ; and 
the conteffions afcribed to the witches themielves, the effedts 
of a difordered imagination produced by cruel treatment 
and exceffive watches. As to the nightly meetings, demo- 
nologifts themfelves have been obliged to confefs, that they 
were nothing elfe but uneafy dreams, often produced by 
foporific compofitions. Thefafls which have been brought 
forward by the advocates for witchcraft bear in their 
front the mod evident marks of trick and impofture ; and 
this has constantly been found out whenever thefe fads have 
been properly examined. See Sorcery. 

WITENA mot, or Witena Gemah, among the Anglo- 
Saxons, was a term which literally fignified the affembly of 
the wife men ; and was applied to the great council of the 
nation of latter days called the parliament. 

WITHERS of a Horse, the jundure of the flioulder- 
bones at the bottom of the neck and mane, towards the 
upper part of the lhoulder. 

WITNESS, in law, a perfon who gives evidence in any 
caufe, and is fwornto fpeak the truth, the whole truth, and 
nothing but the truth. 

‘trial by V/it ness ec, a fpecies of trial without the inter¬ 


vention of a jury. This is the only method of trial known Wiffnn 
to the civil law, in which the judge is left to form in his .3 
owu bread his fentence upon the credit of the witness ex- 
amined : but it is very rarely ufed in the English law, which 
prefers the trial by jury before it in almofi every infl.ar.ce. 

Save only that when a widow brings a writ of dower, and 
the tenant pleads that the hufoand is not dead ; this being 
looked upon as a dilatory plea, is in favour of the widow, 
and for greater expedition allowed to be tried by witneffes 
examined before the judges: and fo, faith Finch, Shall no 
other cafe in our law. But Sir Edward Coke mentions f ir.e 
others; as to try whether the tenant in areal aflion was. 
duly fummoned, or the validity of a challenge to a juror: 
fo that Finch’s obfervation muft be confined to the trial of 
direct and not collateral iffues,-, And in every cafe Sir 
Edward Coke lays it down, mat the affirmative muft be 
proved by two witneffes at the lead. 

WITSIUS (Herman), a learned and eminent divine of 
North Holland, born at Enckhuifen in 1626. He was pro- 
feffor of divinity fucceffively- at Franeker, Utrecht, and 
Leyden; and applied himfelf fuccefsfully to oriental learn¬ 
ing, of which his capital work JEgyptiaca affords Sufficient 
proof. His CEconomy of the Covenants between God and 
Men, is warmly recommended by Mr Hervey in his Theron 
and Afpafio. He died in 1708. 

WITTENBURG, a city of Germany, capital of the 
circle of Upper Saxony, 50 miles north of Drefden. It is 
under immediate vaffalage, and the feat of an aulic judica¬ 
tory, a general fuperintendency, an infpedion and confift- 
ory. The town is not large ; but is well fortified, and 
contains a famous univerfity, in which Melantthon was a 
profeffor. In this place Martin Luther firft began to 
preach againft the pope’s indulgences ; and in the cathedral 
of All Saints he is Said to have been buried. In the old 
citadel of this town the ancient Saxon eledtors ufed to re- 
fide. Befides the univerfity, there is a Latin fchool in the 
town, with fix mailers. The library belonging to the uni¬ 
versity is faid to be very valuable. In 1756 the Pruffians 
being mafteis of the town, deftroyed apart of its fortifica¬ 
tions. E. Long. 12. 47. N. Lat. 51. 49. 

WOAD, in botany. See Isatis. 

The preparation of woad for dying, as praftifed in France, 
is minutely deferibed by Aftruc, in his Memoirs for a 
Natural Hiftory of Languedoc. The plant puts forth at 
fir ft five or fix upright leaves, about a foot long and fix 
inches broad : when thefe hang downwards, and turn yel¬ 
low, they are fit for gathering ; five crops are gathered in 
one year. The leaves are carried directly to a mill, much 
refembling the oil or tan mills, and ground into a fmooth 
pafte. If this procefs was deferred for fome time, they 
would putrefy, and fend forth an infupportable flench. The 
pafte is laid in heaps, prelfed clofe and fmooth, and the 
blackiili cruft, which forms on the outfide, reunited if it 
happens to crack : if this was neglefted, little worms would 
be produced in the cracks, and the woad would loft a part 
of its Strength. After lying for fifteen days, the heaps are 
opened, the cruft rubbed and mixed with the infide, and 
the matter formed into oval balls, which are preffed clofe 
and folid in wooden moulds. Thefe are dried upon hurdles 
in the fun, they turn black on the outfide ; in a clofe place, 
yellowiffi, especially if the weather be rainy. The dealers in 
this commodity prefer the fi.ft, though it is Said the work¬ 
men find no considerable difference betwixt the two. The 
good balls are diilmguifhed by their being weighty, of an 
agreeable fmell, and when rubbed, of a violet colour within. 

For the life of the dyer, theft balls require a farther pre¬ 
paration ; they are beat with wooden mallets, on a brick or 
Stone floor, into a grofs powder; which is heaped up in 
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Woad. the middle of the room to the height of four feet,, a fpaee 
Woahoo k e ' n g left for palling round the fides. The powder, moift- 
ene< ^ w 'th water, ferments, grows hot, and throws out a 
thick fetid fume. It is (hovelled backwards and forwards, 
and moiftened every day for twelve days; after which it is 
ftirred lefs frequently, widiout watering, and at length made 
into a heap for the dyer. 

Woad not only affords a lading and fubftantial blue, 
which, according to the fcale of the dyers, may be reduced 
into many different fhades, but is alfo of great ufe in dyeing 
and fixing many other colours. But notwithstanding this, 
and its being a commodity of our own, the ufe of it has very 
much declined fince the introduction of indigo ; for the 
purchafe of which large fums go annually out of the nation. 
The reafon of this is, tha‘ indigo affords a more lively and 
pleating colour, is managed with more eafe by the dyers, 
and does their bufinefs more expeditioufly. Yet with all 
thefe advantages, it is univerfally acknowledged, that the 
colour which indigo affords is inferior to that of woad in 
many refpedts, and particularly in permanency ; for which 
reafon, they are frequently ufed in conjunction ; woad to 
give folidity and fubftance, and indigo to give brightnefs 
and colour. But the word confequence that has attended 
the ufe of indigo is, not barely leffening the confumption, 
but abating the price and depreciating the intrinfic value of 
woad ; fo that lefs care is taken in the management of it ; 
to which in a great meafure the inferiority of its colour, 
at lead in fome places, is at prefent owing. The declenfion 
in its confumption is not the cafe here only, but alfo in 
other countries ; for it was once the great ftaple of Lan¬ 
guedoc, and was cultivated alfo in Normandy, and in other 
provinces of France; as it alfo is in Spain, Portugal, 
the Azores, and Canary iflands, Switzerland, in the neigh¬ 
bourhood of Geneva, in different parts of Germany, and in 
Sweden. 

An idea has been entertained, that by an alteration in the 
manner of curing it, the inconveniences that are fuppo- 
fed to attend the ufe of it might be removed, and that woad 
might be brought to anfwer all the purpofes of indigo;' 
which, if it could be accomplilhed, would be mod certainly 
a great advantage, and an advantage which every true lover 
of his country would wilh ftiould take place here rather 
that any where elfe. The author of the Natural Hiftory 
of Languedoc fuggefts, that woad, if cured in the fame 
manner as indigo, might produce as lively a colour ; and 
adds, that from fome experiments made by himfelf, he is 
convinced the method would effectually anfwer. The cele¬ 
brated M. Du Hamel du Mon$eau informs us, that having 
propofed to Mr Fontenelle, a phyfician in Louifiana, the 
cultivating the paftel there in the manner of indigo, that 
gentleman acquainted him, that by treating indigo after the 
manner of paftel, he had obtained a very beautiful green : 
which indeed is always the cafe when the indigo is only al¬ 
lowed to abforb a fmall quantity of oxygen ; for it is now 
well known that its blue colour is owing to the abforption 
of that gas. 

WOAHOO, one of the Sandwich Iflands, lying to the 
north-weft of Morotoi, at the diftance of feven leagues. 
From the appearance of the north-eaft and north-weft parts, 
it is the finelt ifland of the group. Nothing can exceed the 
verdure of the hills, the variety of wood and lawn, and rich 
cultivated valleys, which the whole face of the country dif- 
plays. A bay is formed by the north and weft extremities, 
into which a fine riverempties itfelf, through a deep valley ; 
but as the water is brackifli for zoo yards from the en¬ 
trance, watering in it is not convenient. -It contains about 
60,00® inhabitants. Lieutenant Hergeft, commander of 
the DtedaTujLkftorefltfp, who had been fent from England, 


in 1791, to New South Wales, and thence to the Southern Wodr* 
Pacific Ocean, with a fupply of provifions for the Difco- J 
very floop, Captain Vancouver, then on a voyage of difco- 
very, was here furprifed and murdered by the natives, to¬ 
gether with Mr Gooch, the aftronomer. W. Long. 157. 

51. N. Lat. 21. 43. 

WODEN. See Odin, and Mythology, n° 40. 

WODEVILE (Anthony), earl of Rivers, brother to 
the queen of Edward IV. was born in the end of 1442, or 
in the beginning of 1443. Though one of the moll ac- 
complifhed men of his age, very little is known of his pri¬ 
vate hiftory. He was early and conftantly employed either 
in the tumults of thofe turbulent times, or in difcharging 
the duties of fome of the higheft offices of the ftate, with 
which he was inverted. Yet he found leifure to cultivate 
letters, and to be the author of works which, though of little 
value now, made fome noife in that age,gwhen learning was 
at a low ebb in England. Thefe confifted chiefly of tranff. 
lations from the French ; and his Lordfliip, with his print¬ 
er Caxton, were the firft Englifti writers who had the plea- 
fure to fee their works publilhed from the prefs. This ac- 
complilhed, brave, and amiable nobleman was treaeheroufly 
imprifoned by Richard III. in Pomfret caftle, where, du¬ 
ring his confinement, he compofed a fliort poem, which has 
been preferved by John Rous of Warwick, and breathes, 
fays Dr Henry, a noble fpirit of pious refignation to his ap¬ 
proaching fate. He was beheaded on the 23d of June 1483, 
in the 4 iff year of his age. 

WOLAW, a town in Germany, in Silefia, and capital 
of a duchy of-the fame name. It is furrounded with ftrong 
walls and a morafs, and one part of the houfes are built with 
ftone. The caftle is alfo encompaffcd with deep ditches, 
and the greateft part of the inhabitants are employed in a 
woollen manufadtory. In 1709 a proteftant church was al¬ 
lowed to be built here. It is feated on the river Oder, 20’ 
miles north-weft of Breflau, and 32 fouth-eaft of Glogau. 

E. Long. 16. 54. N. Lat. 51. 18. 

WOLD, Weld, or Dyers Weed. See Reseda. 

WOLF, in zoology. See Canis. 

WoLt-FiJh, or Sea-Wolf See Anarchicas. 

Wolf or Wolf Poifon. See Poison. 

WOLFE (Major-general James), was born.at Wefter- 
ham in the county of Kent, about the beginningof the year 
1726. His father was Lieutenant-general Edward Wolfe. 

He went into the army when very young ; and applying 
himfelf with unwearied affiduity to the ftudy of his profef- 
fion, foon became remarkable for his knowledge and his ge¬ 
nius. He diftinguifhed himfelf at the battle of Lafelt when 
little more than 20, and received the higheft encomiums 
from the.xommander in chief. After the peace he ftill con-- 
tinued to cultivate the art of war. He contrived to in¬ 
troduce the greateft regularity and the exafleft difeipline 
into his corps, and at the fame time to preferve the affedtion 
of every foldier. In 1758 he was prefent as a brigadier- 
general at the .fiege of Louifbourg. He landed firft on the 
ifland at the head of his divifion ; and -in fpite of the violence 
of the furf, and the force and well diredted fire of the ene¬ 
my, drove them from their poll with great precipitation. 

The furrender of the town, which happened foon after, was 
in a great meafure owing to his adlivity, bravery, and (kill. 

The fame which he acquired during this fiege pointed him 
out to Mr Pitt, who was then minifter, as the propereft 
perfon to command the army deffined to attack Quebec. 

This was the moft difficult and the moft'arduous underta¬ 
king of the whole war. r Quebec was the capital of the 
French dominions in North America ; it was well fortified, 
fituated in the midft of an hoftile country, and defended by 
an armyi of 20,000 men, regulars and militia, befides a con- 
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Wolfs, fiderable number of Indian allies. The troops deftined for 
this expedition confifted of ten battalions, making up alto¬ 
gether about 7000 men. Such was the army deftined to 
oppofe three times their own number, defended by fortifica¬ 
tions, in a country altogether unknown, and in alatefeafon 
in that climate for military operations. But this little army, 
fays an officer who was prefent at that expedition, and who 
has been fo obliging as to communicate all the information 
we defired, was always fanguine of fuccefs; for they were 
commanded by General Wolfe, who, by a very uncommon 
magnanimity and noblenefs of behaviour, had attached the 
troops fo much to his perfon, and infpired them with fuch 
refolution and fteadinefs in the execution of their duty, that 
nothing feemed too difficult for them to accomplifh. The 
admirable fkill with which his meafures were planned, and 
the prudence and vigour with which they were executed, is 
•well known. He landed his army on the northern {bore of 
the river St Lawrence in fjpite of the enemy, and forced 
them to a battle, in which they were completely defeated. 
The confequence of this battle was the redu&ion of Que¬ 
bec, and the conqueft of Canada. In the beginning of the 
battle General Wolfe was wounded in the wrift by a mufket- 
ball: he wrapt his handkerchief round it, continued to give 
his orders with his ufual calmnefs and perfpicuity, and in¬ 
formed the foldiers that the advanced parties on the front 
had his orders to retire, and that they needed not be furpri- 
fed when it happened. Towards the end of the battle he 
received a new wound in the breaft ; he immediately retired 
behind the rear-rank fupported by a grenadier, and laid 
himfelf down on the ground. Soon after a fhout was 
heard ; and one of the officers who flood by him exclaimed, 
“ See how they run !” The dying hero afked with fome 
emotion, “Who run?” “ The enemy (replied the officer); 
they give way every where.” The general then faid, 
“ Pray, do one of you run to Colonel Burton, and tell him 
to march Webb’s regiment with all fpeed down to Charles 
river, to cut off the retreat of the fugitives from the bridge. 
Now, God be praifed, I fliall die happy !” He then turn¬ 
ed on his fide, clofed his eyes, and expired. 

The death of General Wolfe was a national lofs univer- 
fally lamented. Pie inherited from nature an animating 
fervour of fentiment, an intuitive perception, an extenfive 
capacity, and a paflion for glory, which ftimulated him 
to acquire every fpecies of military knowledge that ftudy 
could comprehend, that adtual fervice could illuftrate and 
confirm. This noble warmth of difpofition feldom fails to 
call forth and unfold all the liberal virtues of the foul. 
Brave above all eftimation of danger; generous, gentle, com¬ 
placent, and humane; the pattern of the officer, the darling of 
the foldier. There was a fublimity in his genius which foared 
above the pitch of ordinary minds ; and had his faculties 
been exercifed to their full extent by opportunity and ac¬ 
tion, had his judgment been fully matured by age and ex¬ 
perience, he would, without doubt, have rivalled in reputa¬ 
tion the mod celebrated captains of antiquity. His body 
was brought to England, and buried with military honours 
in Weftminfter abbey, where a magnificent monument is 
eredled to his memory. 

Wolfe (Chriftian), a celebrated German philofopher, 
was born at Breflau in 1679. After having been well in- 
ftrufted in the rudiments of learning and fcience in his own 


affiduoufiy laboured in the inveftigation of new metaphyfi- Wolfs 
cal truths. He alfo digefted the Elements of Mathematics | 
in a new method, and attempted an improvement of the art 
of reafoning in a treatife On the Powers of the Human 
Underftanding. Upon the foundation of Leibnitz’s doc¬ 
trine of Monads, he formed a newfyftem of Cofmology and 
Pneumatology, digefted and demonftrated in a mathematical 
method. This work, entitled Thoughts on God, the 
World, and the Human Soul, was publifhed in the year 
1719 ; to which were added, in a fubiequent edition, Heads 
of Ethics and Policy. 

Wolfe was now rifing towards the fummit of philofophi- 
cal reputation, when the opinion which he entertained on 
the dodfrine of neceffity being deemed by his colleagues 
inimical to religion, and an oration which he delivered in 
praifeof the morality of the Chinefe having given much of¬ 
fence, an accufation of herefy was publicly brought againft 
him ; and, though he attempted to juftify himfelf in a trea¬ 
tife which he wrote on the fubjedl of fatality, a royal man¬ 
date was iffued in November 1723, requiring him to leave 
the Pruffian dominions. Having been formerly invited by 
the landgrave of Heffe-Caffel to fill a profeffor’s chair in the 
univerfity of Caffel, Wolfe now put himfelf under the pa¬ 
tronage of that prince, who had the liberality to afford him 
a fecure afylum, and appointed him profeifor of mathema¬ 
tics and philofophy. The queftion concerning the grounds 
of the cenfure which had been palled upon Wolfe was now 
every where freely canvalfed ; almoft every German univer¬ 
fity was inflamed with difputes on the fubjedl of liberty and 
neceffity ; and the names of Wolfians and Anti-Wolfians 
were every where heard. After an interval of nine years, 
the king of Pruffia reverfed his fentence of exile, and ap¬ 
pointed him vice-chancellor of the univerfity of Hall; where 
his return was welcomed with every expreffion of triumph. 

From this time he was employed in completing his Inftitutes 
of Philofophy, which he lived to accomplifh in every branch 
except policy. In 1745 he was created a baron by the 
eledtor of Bavaria, and fucceeded Ludowig in the office of 
chancellor of the univerfity. He continued to enjoy thefe 
honours till the year 1754, when he expired. He pofleffed 
a clear and methodical underftanding ; which by long exer- 
cife in mathematical inveftigations was particularly fitted for 
the employment of digefting the feveral branches of know¬ 
ledge into regular fyftems ; and his fertile powers of inven¬ 
tion enabled him to enrich almoft every field of fcience in 
which he laboured, with fome valuable additions. The lu¬ 
cid order which appears in all his writings enables his reader 
to follow his conceptions with eafe and certainty, through 
the longeft trains of reafoning. 

WOLFEMBUTTLE, a conftderable town of Germa¬ 
ny, in the circle of Lower Saxony, and duchy of Brunf- 
wick, with a caftle where the duke of Brunfwick Wolfem- 
buttle refides. It is one of the ftrongeft places in Germa¬ 
ny, though the fortifications want repairing in feveral places. 

There is an excellent library, kept in a building lately erec¬ 
ted for that purpofe, confiding of 116,000 printed books, 
and 2000 uncommon books, with a cabinet of curiofities, 
relating to natural hiftory. It is feated on the river Ocker, 
five miles fouth of Brunfwick, and 30 weft of Halberftadt. 

E. Long. 10. 42. N. Lat. 52. 18, 

WOLFRAM, or Tungsten. See Tungsten. 


Infield’s country, Wolfe profecuted his Audits fucceffively in the uni- 

Hift. of verfities of Jena, Hamburgh, and Leipfic. At the age of 

Philofophy, j le j ia( j acquired fo much diftindlion, that he was ap- 
vo ’ pointed profeffor of mathematics, and foon afterwards of 

philofophy in general, in the univerfity of Hall. After 
Leibnitz had pubhfhed his Theodicea, Wolfe, ftruck with 
the novelty of the edifice which that philofopher had raifed, 


Wolfram, in natural hiftory and chemiftry, the name of 
a peculiar mineral, lately ranged among the femi-metals. 

See Mineralogy, p. 134, col. z. 

This mineral, which the Germans have called wolfram or Cronftadt’s 
wolfrulb, a name tranflated into Latin fpuma lupi , or rather Mineralogy 
lupus 'Jovis, has been met with hitherto only in mines of tin ; te 1 
for, though many authors would make it more compron, itkn,voUi' 

is 
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■^~ 0 -‘ rar> ^li' s an error owing to their confounding fonre’glofl'y iron ores 
with the true wolfram, as appears by the fpecimens which 
are frequently found in cabinets under this name. It has 
been, on account of the bad effeffs produced by this mineral 
in the fmelting of tin-ores, from which it is very difficult to 
feparate it by wafhing, becaufe of its great fpecific weight, 
that the names of /puma lupi, lupus Javis, and wolfram, have 
been given to it by the miners and fmelters. 

This is really a metallic ore, and contains the very femi- 
metal lately difcovered in the tungften j both being mi¬ 
neralized, or rather formed by the tame tungftenic acid. 

1 . It is of a black or brown lliining colour, of a radiated 
or foliated texture, of a moderate hardnefs, and fometimes 
fo brittle as to be eafily broken between the fingers ; but it 
•is very weighty, its fpecific gravity being = 7,119. 

2. When fcratched it (hows a red trace, and this diftin- 
guilhes it from the tungften, Mineralogy, part ii. p. 73. col. 
tt. which is a variety of the ore of the fame femi-metal. 

3. It is found in fcattered maffes, cryftallized into bexae- 
tlral flat prifms, coming to a point, with four fides, and thefe 
points terminated obliquely. 

4. Internally it is finning, with the luftre almoft of a 
metal. 

5. When it is broken, its texture appears leafy; and the 
leaves are flat, but fomewhat confufed. 

6. On fome fides they are unequal, and very feldom 
ftriated. 

7. It is always opaque; and when fcraped, it yields a 
powder of a dark reddifh grey. 

8. The wolfram will not melt by itfelf with the blow¬ 
pipe, the angles being only rounded; but, 

9. Internally it preferves its ftruffure and colour without 
change. 

10. With microcofmic fait (phofphate of ammoniac) itfufes 
with effervefcence ; and forms a glafs of a pale red in the ex¬ 
terior flame, and much darker in the interior. 

11. With borax it likewifes effervefces, and forms by the 
interior flame a glafs of a greenifh yellow, which by the ex¬ 
terior turns reddifh. 

12. Being expofed in a crucible to a ftrong fire for one 
hour, it fwelled, became fpongy, and of a brownilh colour; 
entered into a femi-vitrification; and was attraffed by the 
magnet. 

13. Equal parts of nitre and Wolfram being put in a red- 
hot crucible, they detonated, or rather boiled up with a 
blue flame round the edges, and a nitrous vapour arofe; 
the matter, when cold, on being put into water, partly 
diffolved; and a few drops of acid produced a white preci¬ 
pitation. 

14. Pounded wolfram, digefted in a fand-heat with a 
fufficient quantity of marine acid, to the depth of the 
thicknefs of a finger above the matter, after one hour’s 
boiling, the powder turned yellow ; which is the fame phe¬ 
nomenon as happens with the tungftenic acid. See Che¬ 
mist RY-/b«/iSW. 

15. It appears by the chemical analyfis of wolfram made 
by Meffi John and Fauft de Luyart, that its contents con- 
fift of 22 parts of manganefe in the ftate of black oxyd ; 
13,5 of iron, 65 of a yellow wolfranic oxyd, and of quartz 
and tin. 

16. A good quantity of this yellow oxyd being collected, 
it was oblerved that it was entirely infipid, and that its fpe- 
cific gravity was = 6,120, It effervefces with microcofmic 
fait; produces a tranfparent blue colour without any lhade 
of red ; and effervefces alfo with borax and with mineral al- 
kali. This fame matter does not diffolve in Water; but when 
triturated with it, forms a kind of emulfion : to which the 
acetous, acid gives a blue colour, but does not diffolve it. 


This matter, however, diffolves completely in cauftlc vege- Wolfram 
table alkali, both by the dry and moift way ; and the liquor II 
acquires a great bitternefs. By pouring on it fome nitrous _ 0 A-°^ 
acid a precipitate enfues, which leaves on the filtre a white 
fait; and this being well edulcorated, has a tafte at firft 
fweet, afterwards fharpand bitter, producing a very difagree- 
able fenfation on the throat. It is in faff a true acid combin¬ 
ed with a portion of the alkali and precipitating acid. 

17. This acid melts, if alone, by the flame urged with 
the blow-pipe. 

18. This white fait is a true metallic triple fait, as ap¬ 
pears by putting 100 grains in a crucible with powdered 
charcoal; for after one hour and a half of a ftrong fire, 
when cooled a button was found, which fell to powder be. 
tween the fingers. Its colour was brown ; and, on examin¬ 
ing it with a magnifier, there was a congeries of metallic 
globules, of the bignefs of pins heads; which, when broken, 
exhibit the metallic appearance of a fteel colour in the frac¬ 
ture ; and their fpecific gravity was r= 17,600. 

19. Thefe metallic globules, melted with other metals, 
gold and platina excepted, afford duffile alloys with (liver 
or copper; and hard ones with call iron, tin, antimony, 
bifmuth, and manganefe. 

It has been fuppofed that this is a new metal before un¬ 
known : That this was evinced, 1. by its fpecific gravity, 
equal to 17,600 ; 2. by the tinges it gives to different glaffes ; 

3. by its great difficulty to fufe, which is greater than that of 
manganefe ; 4. by the yellow colour of its calx ; 5. its alloys 
with other metals; 6. its infolubility, at leali by a direff 
method, with mineral acids ; 7. its eafy folution in alkalis ; 

3 the emulfion it gives with water ; 9. and by the blue co¬ 
lour it gives to acetous acid. We are not certain, however, 
how far this opinion has been corroborated by later ex¬ 
periments. 

"WOLFSPERG, a town of Germany, in Lower Carin- 
thia, with a callle, on which the diftriff about it depends, 
which is 20 mile; in length, and io in breadth. It is feat- 
ed on the river Lavand, at the foot of a mountain covered 
with wood, and full of wolves, from whence the town took 
its name. It is 36 miles eaft of Clagenfurt. E. Long. 15. 
o. N. Lat. 46. 56. 

WOLGAST, a pretty confiderable town of Germany, 
in the circle of Upper Saxony, and in Pomerania, capital'of 
a territory of the fame name, with a caftle, and one of the 
bell and largeft harbours on the Baltic Sea. It is a well- 
built-place, fubjeft to Sweden, and leated on the river Pfini. 

E. Long. 14. 4. N. Lat. 54. 1. 

WOLLASTON (William), defcended of an ancient 
family in Staffordfhire, was born in 1659. He was in 
1674 admitted a penfioner in Sidney college, Cambridge, 
where, notwithftanding feveral difadvantages, he acquired a 
great degree of reputation. In 1682, feeing no profpeff 
of preferment, he became affiftant to the head mailer of 
Birmingham fchool. Some time after, he got a fmall lec¬ 
ture about two miles diftant, but did the duty the whole 
Sunday ; which, together with the bufinefs of a great free- 
fchool for about four years, began to break his conftitutioii. 

During this fpace he likewife underwent a great deal of 
trouble and uneafinefs, in order to extricate two of his bro¬ 
thers from fome inconveniences, to which their own impru¬ 
dence had fubjeffed them. I11 1688 affairs took a new 
turn. He found himfelf by a coufin’s will intitled to a very- 
ample eftate; and came to London that fame year, where 
he fettled; choofirtg a private, retired, and ftudious life. 

Not long before his death, he publilhed his treatife, intitled 
the Religion of Nature Delineated ; a work for which fo 
great a demand was made, that more than 10,000 were fold 
in a very few years, He had fcarcely completed the publi¬ 
cation 
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tVolfey cation of it, when he unfortunately broke an arm ; and this 
w J od adding Arength to diflempers that had been growing upon 
him for fome time, accelerated his death ; which happened 
upon the 29th of Odfober 1724. He was a tender, hu¬ 
mane, and in all refpedts worthy man ; but is reprefented 
to have had -fomething of the irafcible in his conflitution 
and temperament. His Religion of Nature Delineated ex- 
pofed him to fome cenfure, as if he had put a flight upon 
Chriflianity by laying fo much ftrefs, as he does in this 
work, upon the obligations of truth, reafon, and virtue ; 
and by making no mention of revealed religion. But this 
cenfure mud have been the offspring of ignorance or envy, 
fince it appears from the introdudlion to his work, that he 
intended to treat of revealed religion in a fecond part, which 
he lived not to finilh. 

WOLSEY (Thomas), a famous cardinal and archbifhop 
of York, is faid to have been the fon of a butcher at Ipf- 
wich. He Audied at Magdalen college, Oxford, where he 
became acquainted with the learned Erafmus; and in the 
year 1500 became redor of Lymington in Somerfetlhire : 
he was afterwards made chaplain to king Henry VIII. and 
obtained feveral preferments. Having gradually acquired 
an entire afcendency over the mind of Henry VIII. he fuc- 
ceffively obtained feveral bilhoprics, and at length was made 
archbilhop of York, lord high-chancellor of England, and 
prime minifler ; and was for feveral years the arbiter of Eu¬ 
rope. Pope Leo X. created him cardinal in 1515, and 
made him legate a latere ; and the emperor Charles V. and 
the French king Francis I. loaded him with favours, in or¬ 
der to gain him over to their intereR: but after having firR 
ilded with the emperor, he deferted him to efpoufe the in¬ 
tereR of France. As his revenues were immenfe, his pride 
and oflentation were carried to the greateft height. He 
had 500 fervants; among whom were 9 or 10 lords, 15 
knights, and 40 efquires. His ambition to be pope, his 
pride, his exa&ions, and his political delay of Henry’s di¬ 
vorce, occafioned his difgrace. In the earlier part of his 
life he feems to have been licentious in his manners; for 
there goes a (lory, that foon after his preferment to the li¬ 
ving of Lymington in Somerfetlhire, he was put into the 
flocks by Sir Amias Paulet, a neighbouring juAice of the 
peace, for getting drunk and making a riot at a fair. This 
treatment Wolfey did not forget when he arrived at the 
high Ration of lord-chancellor of England; but fummoned 
his corrector up to London, and, after a fevere reprimand, 
enjoined him fix years clofe confinement in the Temple. 
Whatever may have been his faults, there can be no doubt 
of their having been aggravated both by the zealous refor¬ 
mers and by the creatures of Henry VIII. who was him- 
felf neither Papift nor ProteRant; but there is every reafon 
to believe that the cardinal was fincere in his religion ; and 
fincerity, or at lead conftftency, was then a crime. Wolfey 
was the patron of learned men ; a judge and munificent en- 
courager of the polite arts ; and ought to be confidered as 
the founder of Chrifl-church college, Oxford ; where,, as 
well as in other places, many remains of his magnificent 
ideas in architecture Rill exiR. He died in 1530. 

WOLVERENE, in zoology. See Ursus. 

WOLVES-teeth, of a horfe. See Farriery, $ 
xxxv. 

WOMAN, the female of the human fpecies. See 
Homo. 

WOMB, or Uterus. See Anatomy, n° 108. 

WOOD (Anthony), an eminent biographer and anti¬ 
quarian, was the fon of Thomas Wood, bachelor of arts and 
of the civil law, and was born at Oxford in 1632. He flu- 
died at Merton college, and in 1655 took the degree of 
mafler of arts, He wrote, 1, The Hiflory and Antiquities 
Vol. XVIII. Part II, 


of the Univerfity of Oxford ; which was afterwards tranfla- Wood, 
ted into Latin by Mr Wafe and Mr Peers, under the title 
of Hijloria ~jf Aniiquitates Uni’uerfitatis, Oxonienfts, 2 vols fo¬ 
lio. 2. Athens Oxonienfes ; or an exaft Account of all tha 
Writers and Bifliops who have had their Education in the 
Univerfity of Oxford, from the Year 1500 to 1600, 2 vols 
folio -, which was greatly enlarged in a fecond edition pub- 
liihed in 1721 by bifhop Tanner. Upon the firR publica¬ 
tion of this work the author was attacked by the univerfity, 
in defence of Edward earl of Clarendon, lord high-chancellor 
of England, and chancellor of the univerfity, and was like- 
wife animadverted upon by bifliop Burnet; upon which he 
publiihed a Vindication of the Hifloriographer of the Uni¬ 
verfity of Oxford. He died at Oxford of a retention of 
urine in 1695. 

WOOD, a fubRance whereof the trunks and branches 
of trees confiR. It is compofed of a number of concentric 
circles or zones, one of which is formed every year; confe- 
quently their number correfponds to the age of the tree, 

Thefe zones vary in thicknels according to the degree of 
vegetation that took place the year of their formation. 

They are alfo of different degrees of thicknels in different 
parts, that part of the tree which is moR expofed to the fun 
and beR flieltered growing faflefl : hence in this country that 
part of the zone which looked towards the fouth while the 
tree was growing is generally thickefl. The innermoR 
circle or zone is the one which was firR formed, the outer- 
moR was formed the year before the tree was cut down, 

Thefe zones are at firR very foft and tender, and harden by 
degrees as the tree becomes older: this is the reafon that 
the middle of a tree is fo often much better wood than the 
outfide of it. 

The proper ligneous part of the wood confiRs of longitu¬ 
dinal fibres, difpofed in fafciculi, and poffeffed of confiderable 
hardnefs. It is this longitudinal diredtion of the fibres that 
renders it fo much eafier to cleave wood lengthwife than 
acrofs the tree or in any other diredtion. See Plant. 

ChemiRs have attempted to afcertain the ingredients 
which enter into the compofition of wood. The talk, 
however, is fo difficult, that they have by no means made 
the fame progrefs that they have done in analyfing the vari- 
ous mineral produdtions of nature. When wood is diRilled, 
water comes over firR ; foon after it begins to be impregna¬ 
ted with oil, then an empyreumatic oil comes over, then 
carbonic acid gas, then hydrogen gas, and laflly carbonated 
hydrogen gas: a coal remains behind, which is compofed of 
charcoal, fixed alkali, various earths, and fometimes alfo of 
feveral neutral falts and metallic fubflances. This was once 
looked upon by chemifls as a perfedt analyfis, and it was fup- 
pofed that all the various fubflances above-mentioned exiRed 
in plants in their proper form. But this is now known to be 
a miAake: the adlion of the fire produces new combinations in 
the ultimate ingredients of the plant, and thus produces new 
fubflances ; and it is only thefe that are obtained by the above 
procefs. It is fufficient however to fhow, that wood is com¬ 
pofed in a great meafure of carbon, oxygen, and hydrogen, 
combined varioufly and in unknown proportions with one 
another; as moR of the produdls of the dillillation can be 
refolved into thefe fubflances. 

There are many varieties of wood pofleffed of diflinguifii- 
ing properties, as cedar, box, ebony, &c. See thefe articles. 

For the Method of Staining er Dyeing Wood, fee Turn¬ 
ing. 

For more complete information concerning wood, fee 
alfo Plant, Tree, Strength of Materials. 

Fofftl Wood. Foffil wood, or whole trees, or parts of 
them, are very frequently found buried in the earth, and 
that in different flrata; fometimes in Rone, but more ufually 

5 T in 
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Wood. In earth ; and fometimes in fmall pieces loofe among gravel. 
Thefe, according to the time thay have lain in the earth, 
or the matter they have lain among, are found differently 
altered from their original date; feme of them having dif¬ 
fered very little change; and others being fo highly im¬ 
pregnated with cryllalline, fparry, pyritical, or other ex¬ 
traneous matter, as to appear mere maffes of done, or 
lumps of the common matter of the pyrites, See. of the di- 
menfion?, and, more orlefs, of the internal figure of the ve¬ 
getable bodies into the pores of which they have made their 
way. 

The foffil woods which we find at this day are, accord¬ 
ing to thefe differences, arranged by Dr Hill into three 
kinds; 1. The lefs altered : 2.The pyritical: and, 3. The 
petrified. 

Of the trees, or parts of them, lefs altered from their ori¬ 
ginal ftate, the greateft (lore is found in digging to fmall 
depths in bogs, and among what is called peat or turf earth, 
a fubftance ufed in many parts of the kingdom for fuel. 
In digging among this, ufually very near the furface, im- 
menfe quantities of vegetable matter of various kinds are 
found buried.; in fome places there are whole trees fcarce 
altered, except in colour; the oaks in particular being ufu¬ 
ally turned to a jetty black ; the pines and firs, which are 
alfo very frequent, are lefs altered, and are as inflammable as 
ever, and often contain between the bark and wood a black 
refin. Large parts of trees have alfo been not unfrequently 
met with unaltered in beds of another kind, and at much 
greater depths, as in the ftrata of clay and ‘loam, among 
gravel, and fometimes even in folid-ftone. 

Befide thefe harder parts of trees, there are frequently 
found alfo in the peat earth vaft quantities of the leaves and 
fruit and catkins of the hazel and fimilar trees: thefe are 
ufually mixed with fedge and roots of grafs, and are fcarce 
at all altered from their ufual texture. The mod common 
of thefe are hazel-nuts ; but there are frequently found alfo 
the twigs and leaves of the white poplar; and a little 
deeper ufually there lies a cracked and fhattered wood, the 
crevices of which are full of a bituminous black master: and 
among this the Hones of plums and other ftone fruits are 
fometimes found, but more rarely. 

In this ftate the fruits and larger parts of trees are ufu¬ 
ally found : what we find of them more altered, are fome¬ 
times large and long, fometimes fmaller and fhorter branch¬ 
es of trees, fometimes fmall fragments of branches, and more 
frequently fmall ihapelefs pieces of wood. The larger and 
longer branches are ufually found bedded in the ftrata of 
ftone, and are more or lefs altered into the nature of the 
ftratum they lie in. The ffiorter and fmaller branches are 
found in vaft variety in the ftrata of blue clay ufed for ma¬ 
king tiles in the neighbourhood of London. Thefe are 
prodigioufly plentiful in all the clay-pits of this kind, and 
ufually carry the whole external refemblance of what they 
■once were, but nothing of the inner ftrudture ; their pores 
being wholy filled, and undiftinguifhably clofed by the 
matter of the common pyrites, fo as to appear mere Ample 
maffes of that matter. Thefe fall to pieces on being long ex- 
pofed to moifture; and are fo impregnated with vitriol that 
they are what is principally ufed for making the green 
-vitriol or copperas at Deptford and other places. 

The irregular maffes or fragments of petrified wood are 
principally of oak, and are moft ufually found among gravel; 
though fometimes in other ftrata. Thefe are varioufly al¬ 
tered by the inlinuation of cryftalline and ftony particles ; 
and make a very beautiful figure when cut and polilhed, as 
they ufually keep the regular grain of the wood, and ftiow 
exactly the feveral circles which mark the different years 
growth. Thefe, according to the different matter which 


has filled their pores, affume various colours, and the appear- Wood 
ance of the various foffils that have impregnated them ; fome jj 
are perfefily white, and but moderately hard ; others of a ^ 00 _ _ 
brownilh black, or perfectly black, and much harder; others 
of a reddilh black, others yellowifh, and others greyilh, and 
fome of a ferruginous colour. They are of different weights 
alfo and hardneffes, according to the nature and quantity of 
the ftony particles they contain : of thefe fome pieces; have 
been found with every pore filled with pure pellucid cryftal: 
and others in large maffes, part of which is wholly petrified 
and feems mere ftone, while the reft is crumbly and is unal¬ 
tered wood. That this alteration is made in wood, even at 
this time, is alfo abundantly proved by the inftances of wood 
being put into the hollows of mines, as props and fupports 
-to the roofs, which is found after a number of years as truly 
petrified as that which is dug up from the natural ftrata of 
the earth. In the pieces of petrified wood found in Ger¬ 
many, there are frequently veins of fpar or of pure cryftal, 
fometimes of earthy fubftances, and often of the matter of 
the common pebbles; thefe fragments of wood fometimes 
have the appearance of parts of the branches of trees in their 
natural ftate, but more frequently they referable pieces of 
broken boards ; thefe are ufually capable of a high and ele. 
gant poliih. 

Many fubftances, it is certain, hav$ been preferved in the 
cabinets of collectors, under the title of petrified wood, 
which have very little right to that name. But where the 
whole outer figure of the wood, the exadt lineaments of the 
bark, or the fibrous and fiftular texture of the Arise, and,- 
the veftiges of the utriculi and tracheae or air-veffels, are yet 
remaining, and the feveral circles yet vifible which denoted 
the feveral years growth of the tree, none can deny thefe 
fubftances to be real foffil wood. See Petrifaction. 

Compofition for preferring Wood. See Chemistry, n° 

621 and 700. 

Wood (fylva), in geography, a multitude of trees ex¬ 
tended over a large continued track of land, and propaga¬ 
ted without culture. The generality of woods only confift 
of trees of one kind.—The ancient Saxons had fuch.a vene¬ 
ration for woods, that they made them fandfuaries.—It is 
ordained, that none ffiall deftroy any wood, by turning it 
into tillage or pafture, &c. where there are two acres or 
more in quantify, on pain of forfeiting 40s. an acre, by 
35 Henry VIII. c. 17. All woods that are felled at 14 
years growth, are to be preferved from deftrudtion for eight 
years ; and no cattle put into the ground till five years after 
the felling thereof, Sec. 13 Eliz. c. 25. The burning of 
woods or underwood is declared to be felony; alfo thole 
perfons that malicioufly cut or fpoil timber-trees, or any 
fruit trees, 8 c c. (hall be fent to the houfe ofcorredtion, there 
to be kept three months, and whipt once a month. 

WooD-Cock, in ornithology. See Scolopax. 

WooD-Goat. See Capra. 

WooD-Loufe. See Oniscus. 

WooD-Peckcr. See Picus. 

WOODMOTE. See Forest Courts. 

WOODSTOCK, a town of Oxfordlhire, in England, 
pleafantly feated on a rifing ground, and on a rivulet; a well 
compa&ed borough-town, and fends two members to par¬ 
liament ; but is chiefly noted for Blenheim-houfe, a fine pa¬ 
lace, built in memory of the vidtory obtained by the duke 
of Marlborough over the French and Bavarians in Auguft 
1704. It was eredted at the public expence, and is one of 
the nobleft feats in Europe. One of the paffages to it is 
over a bridge with one arch, 190 feet in diameter, refem- 
bling the Rialto at Venice. The gardens take up 100 acres 
of ground ; and the offices, which are very grand, have 
room enough to accommodate 300 people. The apart¬ 
ments 
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Woodward merits of the place are magnificently furnifhed ; and the 
II ftaircafes, flatties paintings, and tapeftry, furprifingly fine. 
The town is about half a mile from the palace, having fe- 
veral good mas ; and a manufacture of Heel chains for 
watches, and excellent gloves. It is 8 miles north of Ox¬ 
ford, and 60 wed-north-welt of London. W. Long. 1. 15. 
N. Lit. 51. 52. 

WOODWARD (Dr John), was born in 1665, and 
educated at a country fchool, where he learned the Latin 
and Greek languages, and was afterwards fent to London, 
■where he is faid to have been put apprentice to a linen- 
draper. He was not long in that flation, till he became 
acquainted with Dr Peter Barwick, an eminent phyfician, 
who took him under his tuition and into his family. Here 
he profecuted with great vigour and fuccefs the ftudy of 
philofophy, anatomy, and phyfie. In 1692, Dr Stilling- 
fleet quitting the place of profeffor of phyfie in Grelham 
college, our author was chofen to fucceed him, and the year 
following was eledted F. R. S. In 1695.be obtained the 
degree of M. D. by patent from archbilhop Tennifon; and 
the fame year he publilhed his Effay toward a Natural Hi- 
ftory of the Earth. He afterwards wrote many other pieces 
which have been well received by the learned world. He 
founded a ledture in the univerfity of Cambridge, to be read 
there upon his Effay, &c. and handfomely endowed it. He 
died in 1728. 

WOOF, among manufadlurers, the threads which the 
weavers (hoot acrofs with an inftrument called the fhuttle. 
See Cloth. 

WOOKEY or Oksy Hole , a remarkable cavern two miles 
from the city of Wells in Somerfetfiiire ; for an account of 
which, fee the article Grotto. 

WOOL, the covering of Iheep. See Ovis, and Sheep. 

Wool refembles hair in a great many particulars ; but 
befides its finenefs, which conftitutes an obvious difference, 
there are other particulars which may ferve alfo to diftin- 
ivni'C 57 tliem fr° mone another. Wool, like the hair of horfes, 

P 7 ’cattle, and moll other animals, completes its growth in a 
year, and then falls off as hair does, and is fucceeded by a 
frefh crop. It differs from hair, however, in the uniformity 
of its growth, and the regularity of its (hedding. Every 
filament of wool feems to keep exadt pace with another in 
the fame part of the body of the animal ; the whole crop 
fprings up at once ; the whole advances uniformly together ; 
the whole loofens from the fkin nearly at the fame pe¬ 
riod, and thus falls off if not previpufly Ihorn, leaving the 
animal covered with a fhort coat of young wool, which in 
its turn undergoes the fame regular mutations. 

Flairs are commonly of the fame ihicknefs in every part; 
but wool conftantly varies in tbicknefs in different parts, 
being generally thicker at the points than at the roots. 
That part of the fleece of. fheep which grows during the 
winter is finer than what grows in fummer. This was 
firft obferved by Dr Anderfon, the editor of the Bee, and 
publifhed in his Obfervaiions. on the Means of exciting a Spirit 
of National Induftry. 

While the wool remains in the ftate it was firft (horn off 
the (heep’s back, and not forted into its different kinds, it 
is calledyfeor. Each fleece confifts of wool of divers qua¬ 
lities and degrees of finenefs, which the dealers therein take 
care to feparate. The French and Englilh ufually fepara f e 
each fleece into three forts, viz. 1. Mother-wool, which is 
that of the back and neck. 2. The wool of the tails and 
legs. 3. That of the breaft and under the belly. The 
Spaniards make the like divifion into three forts, which 
they call prime, fecond, and third ; and for the greater eafe, 
denote each bale or pack with a capital letter, denoting the 
fort. If the triage or reparation be well made, in 15 bales 


there will be 12 marked R, that is, refine, or prime ; two 
marked F, for fine, or fecond ; and one S, for thirds. 

The wools moll efteemed are the Englilh, chiefly thofe 
about Leominfter, Cotfwold, and the Ifle of weight ; the 
Spanilh, principally thofe about Segovia ; and the French, 
about Berry : which laft are faid to have this peculiar pro¬ 
perty, that they will knot or bind with any other fort ; 
whereas the reft will only knot with their own kind. 

Among the ancients, the wools of Attica, Megara, La- 
odicea, Apulia, and efpecially thofe of Tarentum, Parma, 
and Altino, were the moil valued. Varro affures us, that the 
people there ufed to clothe their fheep with {kins, to fccure 
the wool from being damaged. 

Of late a great deal of attention has been paid to wool 
in Britain as well as feveral others. Several very l'pi- 
rited attempts have been made to improve it, by intro¬ 
ducing fuperior breeds of Iheep, and better methods of ma- 
naging them. Ft>r this purpofe has been formed the. Bri~ 
tiffs Wool Society. 

Britifh Wool Society, an affociation formed for the pur¬ 
pofe of obtaining the bell breeds of fine-woolled fheep, 
with a view of afeertaining, by adlual experiments, how far 
each fpecies or variety i$ calculated for the climate of Great 
Britain ; the qualities of their wool refpedlively ; the ufes 
to which each kind of wool could be moft profitably em¬ 
ployed in different manufactures ; and the comparative value 
of each fpecies of fheep, fo far as the fame can be deter¬ 
mined. 

Attention had for fome time been paid by the Highland 
Society to a famous breed of fine-woolled fheep in Shet¬ 
land ; but it occurred to Sir John Sinclair of Ulblter, ba¬ 
ronet, and to Dr James Anderfon, well known as the au¬ 
thor of many ufeful publications, that the improvement of 
Britifh wool was a matter of too much importance to be 
entrufted to a fociety which is obliged to devote its atten¬ 
tion to fuch a variety of objedls as the general improvement 
of the Highlands of Scotland. The latter of thefe gentle¬ 
men, therefore, in an Appendix to the Report of the Com¬ 
mittee of the Highland Society of Scotland, for the year 
1790, propofed the plan of a patriotic affociation for the im¬ 
provement of Britifh •wool; and the former, who was con¬ 
vener of the committee to whom the fubjedt of Shetland 
wool had been referred, wrote circular letters, recommend¬ 
ing the plan. The confequence of which was, that, on the 
31ft of January 1791, feveral noblemen and gentlemen of 
the higheft refpedlability met in Edinburgh, and confti- 
tuted themfelves into a Society for the Improvement of Britifh 
Wool. Of this fociety Sir John Sinclair was eledted prece¬ 
dent ; after which, in ai»excellent fpeech, he pointed out to 
the members the objedls of. the inllitution, the means by 
which thofe objedls could be attained, and the advantages 
which would refult from their united labours. This addrefs 
was afterwards printed by order of the fociety. 

The particular breeds of fheep to which the fociety pro-, 
pofed to diredt its attention, were fheep for the hilly parts 
of Scotland ; fheep for the plains, or the Lowland breed : 
and fheep for the iflands. They were to try experiments 
alfo with fheep from foreign countries, diftinguilhcd by any. 
particular property. 

The principal objedls which the members had in view, 
during the firft year of their affociation, were, 1. To col¬ 
led! fpecimens of the bell breeds which Great Britain at 
that period afforded, in order to afeertain the degree of 
perfedlion to which fheep had already been brought in this 
kingdom. 2. To procure from every country, diftinguifa- 
ed for the quality of its fheep and wool, fpecimens of the 
different breeds it poireffed, in order to afeertain how far 
the original breed, or a mixed breed from it and tlse native 
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ool. fheep of the country, could thrive in Scotland. 3. To dif- 
' >w ' perfe as much as poffible all thefe breeds, both foreign and 
domeftic, over the whole kingdom, wherever proper per- 
fons could be found to take charge of them, in order to try 
experiments on a more extenfive fcale than the fociety itfelf 
could do ; to fpread information, and to excite a fpirit for 
the improvement of (beep and wool in every part of the 
country. 

Sir John Sinclair had previoufly collefted a flock, con- 
fifling of fheep of the Spanifh, Herefordfhire, Southdown, 
Cheviot, Lomond hills, and Shetland breeds, and of a mix¬ 
ed breed from thefe different flieep. This flock amounted 
to no rams, ewes, and lambs. M. D’Aubenton, in con- 
fequence of a correfpondence with Sir John Sinclair, fent 
over to the fociety ten rams and five ewes, of real Spanifh 
breed, which had been originally intruded to his care by 
the late king of France : thefe, after encountering a num¬ 
ber of obftacles, and after being flopped and threatened to 
be flaughtered at the cuflomhoufe of Brighthelmflone for 
the life of the poor, arrived fafe at Leith. Lord Sheffield, 
at the fame time, fent to the fociety four rams and fix ewes 
of the Southdown and Spanifh breeds. Mr Bifhton of 
Kilfall, in Shropfhire, prefented them with three Hereford 
rams, reckoned by many the beft breed in England; the 
fociety at the fame time ordered 150 ewes of the fame 
breed, and two ewes of the Long Mountain breed, reckon¬ 
ed the beft in Wales, to be fent along with them. They 
purchafed 57 rams and 173 ewes of the Cheviot breed, 
reckoned the beft in Scotland, for the hilly parts of the 
country. Lord Daer fent them 20 ewes of an excellent 
breed which exifted at Mochrum in Galloway. The late 
earl of Oxford fent them in a prefent three rams of the 
Norfolk croffed by the Cape of Good Hope breed. Mr 
Ifaac Grant junior of Leghorn, in conjunftion with Mr 
Sibbald merchant at Leith, prefented them an Apulian ram 
and ewe ; the ram arrived in fafety, but the ewe unfortu¬ 
nately died on the paffage. Mr Baron Seton of Preflon, 
in Linlithgowfhire, fent them a ram and two ewes of a 
Spanifh breed, which had been for fome time kept in Swe¬ 
den unmixed with any other. They purchafed 100 ewes of 
a fmall breed exifting in the parifti of Leuchars in Fife, 
much refembling the Shetland. The Right Honourable 
William Conynghame of Ireland fent them 11 Spanifh 
rams, 7 Spanifh ewes, 15 three-fourth breed and 16 one-half 
breed Spanifh and Irifh ewes. Lord Sheffield fent them 
8 rams and 18 ewes : and his Majeftymade them a prefent 
of two rams. 

Thus, in the courfe of one year, the fociety acquired by 
donation or purcliafe about 800 lheep of different forts and 
ages, and many of them from foreign countries : about 500 
of thefe were diftributed over different parts of Scotland, 
the greater number of which were fold to gentlemen anxious 
to promote the views of the fociety, and well qualified to 
make experiments on the different breeds which they had 
obtained. The greateft part of the remainder were taken 
by different gentlemen who kept them for the fociety, and 
according to their direftions, without any expence. 

It is impoffible to produce an inftance of fomuch having 
been accomplifhed by a fociety of private individuals in fo 
ihort a time. Nor was this all ; the fame year Mr Andrew 
Kerr, a very intelligent fheep farmer on the borders of 
England, was fent, at the expence of the fociety, to exa¬ 
mine the ftate of (beep-farming along the eaft coaft of 
Scotland and the interior parts of the Highlands. His 
tour was printed by order of the fociety, and contains the 
firft intimation of the poffibility of the Cheviot breed thri¬ 
ving in the north of Scotland. 

In the year 1792, Meffrs Redhead, Laing, and Marihall, 


were fent by the fociety, to make a furvey of the ftate of Wooltton 
(beep-farming through fome of the principal counties of 
England ; the refult of which was alfo publiflied by the fo¬ 
ciety, and contains more information on the ffibjeft of the 
different breeds of England than any work hitherto pub- 
lilhed ; and in 1794, Mr John Naifmyth was fent on a tour 
through the fouthern diftrifts of Scotland, which completed, 
the circuit of almoft the whole kingdom. 

Thus a few private individuals, unaided'by the public 
purfe, had boldnefs enough to undertake afcertaining the 
comparative value of the different kinds of (beep in their 
own country, and to introduce fome of the moil celebrated 
breeds of other countries, and fucceeded in the fpirited at 
tempt. It is impoffible in this place to ftate more minute¬ 
ly the various other tranfaftions of the fociety ; to enter 
into any detail of the premiums given by this refpeftable 
inftitution for the improvement of the celebrated Shetland 
breed ; or to explain how, as if it were by magic, in a coun¬ 
try where the manufadlure of wool was little known, arti¬ 
cles manufaftured of that material were made, rivalling, and 
in fome cafes furpaffing, the mod celebrated fabrics of other 
countries. A war having unfortunately arifen, it became 
impoffible to pay the fame attention, or to carry on with 
the fame fuccefs, novel enterprizes; even old eftablifhments 
often fall a facrifice amidft the horrors of war. The ut- 
nioft that the Britifh Wool Society could expeft to do, 
was to preferve the inftitution in fuch a ftate, that when 
peace (hall be happily reftored it may revive with double 
energy and fpirit. 

WOOLSTON (Thomas), an Englifh divine, was born 
at Northampton in 1669, and educated at Cambridge. His 
firft appearance in the learned world was in 1705, in a 
work entitled, The old Apology for the Truth of the 
Chriftian Religion, againft the Jews and Gentiles, revived. 

He afterwards wrote many pieces : but what made the moft. 
noife, were his Six Difcourfes on the Miracles of Chrift ; 
which occafioned a great number of books and pamphlets 
upon the fubjeft, and raifed a profecutiort againft him. At 
his trial in Guildhall, before the lord chief-juftice Raymond, 
he fpoke feveral times bimfelf; and urged, that “ he thought 
it very hard that he (hould be fried by a fet of men who, 
though otherwife very learned and worthy perfons, were no 
more judges of the fubjefts on which he wrote, than himfelf 
was a judge of the moft crabbed points of the law.” He 
was fentenced to a year’s imprifonment, and to pay a fine 
of xool. He purchafed the liberty of the rules of the 
King’s-bench, where he continued after the expiration of 
the year, being unable to pay the fine. The greateft ob- 
ftruftion to his deliverance from confinement was, the obli¬ 
gation ot giving fecurity not to offend by any future wri¬ 
tings, he being refolved to write again as freely as before. 

Whilft fome fuppofed that this author wrote with the fet¬ 
tled intention of fubverting Chriftianity under the pretence 
of defending it, others believed him difordered in his mind ; 
and many circumftances concurred which gave countenance 
to this opinion. He died, January 27, 1732-3, after an 
illnefs of four days ; and, a few minutes before his death, 
uttered thefe words : “ This is a druggie which all men 
muft go through, and which I bear not only patiently, but 
with willingnefs.” His body was interred in St George’s 
church-yard, Southwark. 

WOOLWICH, a town in Kent, with a market on Fri¬ 
days, but no fair. It is feated on the river Thames, and 
of great note for its fine docks and yards, where men of 
war are built j as alfo for its vaft magazines of great guns, 
mortars, bombs, cannon-balls, powder, and other warlike 
(lores. It has likewife an academy, where the mathematics 
are taught, and young officers inftrufted in the military art. 

It 
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Worceftcr, it [g nine miles eaft of London, E. Lon. 0. 10. N. Lat. 

Worceftcr- ^j. 

WORCESTER, in Latin Wigornia, the capital of a 
county of England of the fume name, Hands on the river 
Severn, but fo low that it can hardly be feen till one is 
ch»fe upon it. It is fuppofed to be the Branonium of An¬ 
toninus, the Branogenium of Ptolemy, and to have been 
built by the Romans to awe the Britons on the other fide 
of the Severn. It was made an epifcopal fee about the year 
680 by Sexulphus bilhop of the Mercians ; but the prefent 
cathedral was begun by Wulfton in the year 1084. The 
town hath been feveral times burnt down ; firft, in 1041, 
by Hardicanute, who alfo maflacred the citizens; fecond- 
ly, not long after William Rufus’s time ; and a third time, 
when king Stephen befieged and took it. Here, in latter 
times, was fought that battle, in which Charles II. with 
his Scots army was defeated by Cromwell. In a garden, 
near the fouth gate of the city, where the a&ion was hot¬ 
ted, the bones of the (lain are often dug up. It had for- 
xnerly ftrong walls and a caftle ; but thefe have been demo- 
lifhed long ago. It is now a large city, the ftreets broad 
and well paved, and fome of them very regular and well 
built, particularly Foregate-ftreet; fo that in general it is 
a very agreeable place. The cathedral is a (lately edifice, 
and among other monuments in it are thofe of king John, 
of Arthur, elder brother to Henry VIII. and of the coun- 
tefs of Salifbnry, who gave occafion to the inftitution of 
the order of the Garter. There are feven or eight hofpitals 
in and about the city ; of which that built and endow¬ 
ed by Robert Berkley, of Spetchley, Efq. is a very noble 
one. There is a fchool founded by Henry VIII. three 
other fchools, and fix charity fchools. The Guildhall and 
the workhoufe are (lately drudtures. The churches, St 
Nicholas and All-Saints, have been lately rebuilt, and are 
very handfome edifices. The city carries on a great trade ; 
for which it is chiefly indebted to its fituation upon the 
Severn. A prodigious number of people are employed in 
and about it in the manufacture of broad-cloth and gloves. 
The Welch inhabit a part of it, and fpeak their own lan¬ 
guage. Its market is well fupplied with provifions, corn, 
and cattle, and its quay is much frequented by (hips. By 
a charter from James I. it is governed by a mayor, fix al¬ 
dermen, who are jultices of the peace, and chofen out of 
24 capital citizens ; a ftieriff, the city being a county of it- 
felf, a common council, confiding of 48 other citizens, out 
of which two chamberlains are yearly chofen, a recorder, 
town-clerk, two coroners, a fword-bearer, 13 condables, 
and four fergeants at mace. Of the bilhops of this fee, 
there have been, it is faid, one pope, four faints, feven lord 
hich-chancellors, 11 archbilhops, two lord treafurers, one 
chancellor to the queen, one lord prefident of Wales, and 
one vice-prefident. The city at prefent gives title of earl 
and marquis to the duke of Beaufort. W. Long. 1. 55. 
N. Lat. 52. iC'. 

Worcester (earl of) SeeTipTOFr. 

WORCESTERSHIRE, a county of England, bound¬ 
ed by Warwickfhire on the eafl, by Glouceflerfhire on the 
fouth, by the counties of Hereford and Salop on the wed, 
and on the north by Staffordfiiire. According to Temple- 
man, it is 36 miles in length, 28 in breadth, and about 130 
in circumference, within which it contains feven hundreds, 
and a part of two others, 11 market towns, of which three 
are boroughs, one city, namely Worcejler, 152 parilhes, 
about 540,000 acres, and 103,000 inhabitants. 

This being an inland county, well cultivated, and free 
from lakes, marlhes, or fiagnant waters, the air is very fweet 
and wholefome all over it. The foil in general is very rich, 
producing corn, fruit, efpecially pears, of which they make 


a great deal of perry; hops and pafiure. The hills are ^’ orc * 
covered with fheep, and the meadows with cattle. Hence 
they have wool, cloth, duffs, butter, and cheefe in abun¬ 
dance. They are alfo well fupplied with fuel, either wood 
or coal, and fait from their brine pits and faltfprings. Of 
thelaft they have not only enough for themfelves, but ex¬ 
port large quantities by the Severn ; which noble river, to 
the great convenience and emolument of the inhabitants, 
runs from north to fouth through the very middle of the 
country, enriching the foil, and yielding it plenty of fifh, 
and an eafy expeditious conveyance of goods to and from 
it. The other rivers by which it is watered are the Stour, 

Avon, Teme, &c. It fends nine members to parliament, 
viz. two for the county, two for the city of Worceder, 
two for Droitwich, two for Evefliam, and one for Bewd- 
ley; and lies in the diocefe of Worceder, and Oxford cir¬ 
cuit. 

WORD, in language, an articulate found defigned to 
reprefent fome idea or notion. See Grammar and Lan¬ 
guage. See alfo Logic, Part I. chap. x. 

Word, or Watch-Word, in military affairs, is fome pecu¬ 
liar word or fentence, by which the foldiers know and dif- 
tinguifh one another in the night, &c. and by which fpies 
and defigning perfons are difccvered. It is ufed alfo to pre¬ 
vent furprifes. The word is given out in an army every 
night to the lieutenant, or major-general of the day, who 
gives it to the majors of the brigades, and they to the ad¬ 
jutants ; who give it fird to the field-officers, and afterwards 
to a fergeant of each company, w'ho carry it to the fubal- 
terns. In garrifons it is given after the gate is (hut to the 
town major, who gives it to the adjutants, and they to the 
fergeants. 

Words of Command. See Exercise and Manual. 

Signals by the Drum , made ufe of in exercfing of the Army , 
inflead of the Word of Command, viz. 

Signals hy the Drum, Operations. 

Afhort roll, To caution. 

A flam To perform any didin< 5 t thing. 

To arms. To form the line or battalion. 

The march, To advance, except when intended for 

a falute. 

The quick march. To advance quick. 

The point of war. To march and charge. 

The retreat. To retreat. 

Drum ceafmg. To halt. 

Two fhort rolls. To perform the flank firing. 

The dragoon march. To open the battalion. 

The grenadier march, To form the column. 

The troop. To double divifions. 

The long roll, To form the fquare. 

The grenadier march, To reduce the fquare to the column. 

The preparative, To make ready and fire. 

The general, To ceafe firing. 

Two long rolls. To bring or lodge the colours. 

WORK, in the manege. To work ahorfe, istoexercife 
him at pace, trot, or gallop, and ride him at the manege. 

To work a horfe upon volts, or head and haunches in or be¬ 
tween two heels, is to paffagehim, or make him go fidewife 
upon parallel lines. 

To Work, in fea language, is to dire£1 the movements of 
a (hip, by adapting the fails to the force and direction of the 
wind. See Seamanship. 

Work, Carpenters, Clock, Crown, Field, Fire, Fret, Gro- 
tefque, Horn, Mofaic. See the feveral articles, together with 
Fortification and Pyrotechney. 

WoRK-Houfe, a place.where indigent, vagrant, and idle 
people, are fet to work, and fupplied with food and cloth¬ 
ing. 


Work- 
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Work- Woi k-houfe? are of two kinds, or at lead are employed 

for two different purpofes. Some are ufed as prifons for 
vagrants, or fturdy beggars, who are there confined, and 
compelled to labour for the benefit of the fociety which 
maintains them ; whilft others, fometimes called pior-houfes, 
are charitable afylums for fuch indigent perfons as through 
age or infirmity are unable to fupport themfelves by their 
own labour. The former kind of work-houfe, when under 
proper management may be made to ferve the bed of pur- 
pofes ; of the latter we are acquainted with none which en¬ 
tirely commands our approbation. 

To make confinement in a work-houfe operate to the cor¬ 
rection of vagrants and diforderly perfons (and if it pro¬ 
duce not this effect it can hardly be confidered as a beneficial 
inditution), the prifoners fhould be fhutup in feparate cells, 
and compelled to labour for their own fubfidence. A crew 
of thieves and vagabonds affociating with each other is a 
hell upon earth, in which every individual is htrdened in his 
crimes by che countenance and converfation of his compa¬ 
nions ; and wretches who, when at liberty, choofe to beg or 
deal rather than to earn a comfortable livelihood by honed 
indudry, will fubmit to any punifhment which a humane 
overfeer can inflidf rather than work for the benefit of 
others. No punilliment indeed will compel a vagrant to 
labour. He may aflume the appearance of it, but he will 
make no progrefs; and the pretext of ficknefs or weaknefs 
is ever at hand for an excufe. Hence it is that thieves and 
ftrumpets are too often diftniffed from work-houfes and 
bridewells ten times more the children of the devil than 
when they entered them. 

To remedy thefe evils, we can think of no better method 
than to confine each prifoner in a cell by himfelf, and to 
furnifh him daily with fuch an allowance of bread and wa¬ 
ter as may preferve him from immediate death j for the only 
compulfion to make fuch men work ferioufly is the fear of 
want, and the only way to reform them is to leave them to 
their own meditations on the confequences of their pad 
conduit. There are i'urely very few perfons, if any, whofe 
averfion from labour would not be conquered by the pinch- 
fogs of hunger and the certain profpedt of perifhing by 
famine ; and it is to be hoped that there are not many fo 
totally diveded of every latent principle of virtue as not to 
be brought by fuch folitude to a due fenfe of their former 
wickednefs. Should one or two, however, be occafionaliy 
found fo very obdurate as to differ themfelves to perifh rather 
than work, their deaths would prove a falutary beacon to 
others, and their blood would be on their own heads ; for 
we have the cxprefs command of St Paul himfelf, that “ if 
any will not work, neither fhould he eat. 1 ' 

No doubt it would be proper that the meditations of 
vagabonds confined in a work-houfe fhould be direfted by 
the private admonitions of a pious and intelligent clergy¬ 
man ; but it is not every clergyman who is qualified to dif- 
charge fuch a duty. If he be actuated by a zeal not ac¬ 
cording to knowledge, or if he have not with equal care 
ftudied human nature and.the word of God, his admonitions 
will be more likely to provoke the profane ridicule of his 
auditor, and harden him in his wickednefs, than to excite in 
his breaft fuch forrow for his fins as fhall “ bring forth 
fruits meet for repentance.” To render the inftru&ion 
of thieves and vagrants of any ufe, it muft be accurately 
adapted to the cafe of each individual; and however excel¬ 
lent it may be in itfelf, it will not be liftened to unlefs of¬ 
fered at feafons of uncommon ferioufnefs, which the inftruc- 
tor fhould therefore carefully obferve.. 

That fuch wholefome feverity as this would often reform 
the inhabitants of work-houfes, appears extremely probable 
from the effefts cf a fimilar treatment of common proftitutes 


mentioned by Lord Karnes in his Sketches of the Hiftory Work- 
of Man : “ A number of thofe wretches were in Edinburgh houfe. 
confined in a houfe of correiftion, on a daily allowance of 
threepence, of which part was embezzled by the fervants of 
the houfe. Pinching hunger did not reform their manners ; 
for being abfolutely idle, they encouraged each other in vice, 
waiting impatiently for the hour of deliverance. Mr Stir¬ 
ling the fuperintendant, with Lhe confent of the magiftrates, 
removed them to a clean houfe ; and inflead of money, ap¬ 
pointed for each a pound of oat-meal daily, with fait, 
water, and fire for cooking. Relieved now from diftrefs, 
they longed forcomfott. What would they not give for 
milk or ale ? Work (fays be) will procure you plenty. To 
fome who offered to fpin, he-gave ilax a-nd w heels, engaging 
to pay them half the price of their yarn, retaining the other 
half for the materials furnifhed. The fpinners earned about 
ninepence weekly; a comfortable addition to what they 
had before. The reft undertook to fpin, one after another ;. ' 
and before the end of the firft quarter they were all of 
them intent upon work. It was a branch of his plan to 
fet free fuch as merited that favour ; and fome of them ap-. 
peared to be fo thoroughly reformed as to be in no danger 
of a relapfe.” 

Work-houfes ere&ed as charitable afylums appear to us, 
in every view that we can take of them, as inftitutions which 
can ferve no good purpofe. Economy is the great motive 
which inclines people to this mode of providing for the poor. 

There is comparatively but a very fmall number of mankind 
in any country fo aged and infirm as not to be able to con¬ 
tribute, in fome degree, to their fubfiftence by their own 
labour ; and in fuch houfes it is thought that proper work 
may be provided for them, fo that the public lhall have 
nothing to give in charity but what the poor are abfolute¬ 
ly unable to procure for themfelves. It is imagined like- 
wife, that numbers collefted at a common table, can be 
maintained at lefs expence than in feparate houfes ; and foot 
foldiers are given for an example, who could not live on 
their pay if they did not mefs together. But the cafes are 
not parallel. “ Soldiers having the management of their 
pay, can club for a bit of meat; but as the inhabitants of 
a poor-houfe are maintained by the public, the fame quan¬ 
tity of provilions muft be allotted to each. The confe- 
quence is what might be expe&ed: the bulk of them re- , 
ferve part of their victuals for purchafing ale or fpirits.. It 
is vain to expe£t work from them: poor wretches void of 
lhame will never work ferioufly, where the profit accrues to 
the public, not to themfelves. Hunger is the only effec¬ 
tual means for compelling fuch perfons to work.*” 

The poor, therefore, fhould be fupported in their own * Kames ’* 
houfes; and to fupport them properly, the firft thing to be Skctche6, 
done is, to eftimate what each can earn by his own labour ; 
for as far only as that falls fhort of maintenance is there 
room for charity. In repairing thofe evils which fociety 
did not or could not prevent, it ought to be careful not 
to counteraift the wife purpofes of nature, nor to do 
more than to give the poor a fair chance to work for 
themfelves. The prefent diftrefs muft be relieved, the fick 
and the aged provided for; but the children muft be in- 
ftrufled ; and labour, not alms, offered to thofe who have 
fome ability to work, however fmall that ability, may be. 

They will be as induftrious as poftible, becaufe they work 
for themfelves ; and a weekly fum of charity under their own 
management will turn to better account than in a poor- 
houfe under the direftion of mercenaries. Not a penny of 
it will be laid out on fermented liquors, unlefs perhaps as a ' 
medicine in ficknefs. Nor does fuch low fare call for 
pity to thofe who can afford no better. Ale makes no 
part of the maintenance of thofe, who, in many parts of 
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Work- Scotland, live by the fweat of their brows ; and yet the 
fcoufe, perfon who Ihould banilh all from a charity work-houfe, 
would be exclaimed again!! as hard-hearted, and even void of 
humanity. 

That fuch a mode of fupporting the poor in their own 
honfes is prafficable, will hardly admit of a difpute ; for it 
has been actually put in practice in the city of Hamburgh 
everfxnce the year 1788. At that period fuch revenues as 
had till then been expended in alms by the feveral church¬ 
wardens, and thofe of which the adminiftration had been 
conneffed with the work-houfe, were united under one ad¬ 
miniftration with fuch fums as were collected from private 
benevolence. The city was divided into fixty diftriffs, con¬ 
taining each an ecjual number of poor j and over thefe 180 
overfeers were appointed. Affuat relief was the firft ob- 
jedt; but at the very moment that this provifion was fe- 
cured, meafures were taken to prevent any man from re¬ 
ceiving a (hilling which he could have been able to earn for 
himfelf. By methods, which our limits will not permit us 
to ftate, the overfeers were able to make a calculation tole¬ 
rably exaff of what each pauper wanted for bare fubfiftence, 
in addition to the fruits of his own labour. A flax-yarn- 
fpinning manufadlure was eftablifhed, in which the yarn is 
paid for, not by its weight, but by its meafure. The clean 
flax is fold to the poor at a low price, and a certain meafure 
of yarn again bought from them at 30 per cent, above the 
ufual price ; fo that the overfeers are fure that all the yarn 
lpun by the poor will be brought into their office. Every 
pauper brings with him a book in which the quantity de¬ 
livered is carefully noted down, which fur-nilhes the overfeers 
■with a continual average of the ftate of induftry among their 
poor. 

As foon as this inftitution was eftablilhed, the overfeers 
went through their diftridts, and alked, in all fuch manfions 
as could be fuppofed to harbour want, if the inhabitants 
flood in need of fupport ? The queftion to all fuch poor as 
wiffied for relief, and were able to fpin, was, Whether they 
did earn by their work is. 6d. a week ? for experience had 
taught the inhabitants of Hamburg, that many pooF live 
upon the fum ; and they knew enough of their poor to 
fuppofe, that is. 6d. avowed earning was equal to fome- 
thing more. If the anfwer was affirmative, the pauper flood 
not in need of weekly affiftance. If it was negative, work 
was given him, which, by being paid 30 per cent, above its 
value, afforded him is. 6d. a-week eafiiy, if he was even an 
indifferent hand. The far more frequent cafes were partial 
inability by age, or weaknefs, or want of (kill. For poor 
of the latter defcription a fchonl was opened, a.nd in three 
months time the bufinefs was eaflly learnt. During that 
time, the pauper got firft 2s. a-week, and every week after¬ 
wards 2 d. lei's, till in the twelfth week he got nothing at 
all but his earnings, and was difmill'ed, with a wheel and a 
pound of fia \ gratis. 

The quantity of work which difabled poor were capable 
of doing in a week was eaflly and accurately afcertained 
by a week’s trial in the fpir.ning-fchool. The refult Was 
produced Weekly before appointed members of the com¬ 
mittee; and the fum which the poor could earn was noted 
down in their fmall books. The overfeer was directed to 
pay them weekly what their earnings fed ffiort of is. 6d, 
in every fuch week, when it appeared from their books 
that they had earned to the known extent of their abilities. 
From that moment applications became lefs frequent ; and 
the committee had an infallible ftandard for diftinguifhing 
real want : for whenever the pauper, il in health (if not, he 
was peculiarly provided for), had not earned what he could, 
then he had either been 3 a::y, or had found more lucrative 


work : in either cafe, he was not entitled to relief for that 
week, whatever he might be for the following. 

This mode of providing for the poor, which attraffed the 
notice and obtained the eulogium of the minifter in the 
Britilh houfe of commons, has for fix years been in Ham¬ 
burgh attended with the bappieft confequences. In the 
ftreets of that city a beggar is rarely to be feen, whilft thofe, 
who Hand in need of the charitable contributions of the 
rich, are much more comfortably, as well as at much lefs ex¬ 
pence, maintained at home, with their children about them, 
than they could be in work-houfes, under the management 
of mercenary overfeers. For a fuller account of this judi¬ 
cious inftitution, we mull refer the reader to Vaught's Ac~ 
count of the Management of the Poor in Hamlurgh, face the 
year 1788, in a letter to fame friends of the poor in Gr. Britain. 
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WaterWORKS. Under this name may be comprehend¬ 
ed almoft every hydraulic ftruffure or contrivance ; fuch as, 
canals, conduits, locks,, mills, water-engines, &c. Butthey 
may be conveniently arranged under two general heads, 
1 ft. Works which have for their objeff the conducting, rai¬ 
ling, or otherwife managing, of water ; and, 2 illy . Works 
which derive their efficacy from the impulfe or other affion 
of water. The firjl clafs comprehends the methods of fim- 
ply conducing water in aqueduffs or in pipes for the fup- 
ply of domeftic confumption or the working of machinery ; 
It comprehends, alfo the methods of procuring the fupplies 
neceffary for thefe purpofes, by means of pumps, water, or 
fire engines. It aifo comprehends the fubfequent manage¬ 
ment of the water thus conducted, whether in.order to make 
the proper diftribution of it according to the demand, or to 
employ it for the purpofe of navigation, by lockage, or 
other contrivances—And in the profecu.tion of thefe things 
many fubordinate problems will occur, in which praffice 
will derive great advantages from a fcientific acquaintance 
with the fubjeft. The fecond clafs of water-vyorks is of 
much greater variety, comprehending almoft every kind of 
hydraulic machine : and would of itfelf fill volumes. Many 
of thefe have already occurred in various articles of this 
Dictionary. In deferibing or treating them, we have tacitly 
referred the difeuffion of their general principles, in which 
they all refemble each other, to fome article where they 
could be taken in a connected body, fufceptible of ge¬ 
neral fcientific difeuffion, independent of the circumftances 
which of neceffity introduced the particular modifications 
required by the ufes to which the ftruffures were to be ap¬ 
plied. That part of the prefent article, therefore, whiefi 
embraces thefe common principles, will chiefly relate to the 
theory of water-mills, or rather of water-wheels; becaufe, 
when the neceffary motion is given to the axis of the water¬ 
wheel, this may be fet to the performance of any talk what¬ 
ever. 

CLASS I. 

I. Of the conducing of Water. 

This is undoubtedly a bufinefs of great importance, and 
makes a principal part of the praffice of the civil engineer : 
It is alfo a bufinefs fo imperfectly underftood, that we be¬ 
lieve that very few engineers can venture to fay, with 
tolerable precifion, what will be the quantity of water 
which his werk will convey, or what plan and dimenfions of 
conduit will convey the quantity which may be propofed. 
For proof of this we lhall only refer our readers to the faffs 
mentioned in the article Rivers, n u 27, See. 

In that article we have given a fort of hiftory of the pro- 
grefs of our knowledge in hydraulics, a branch of mechani¬ 
cal philofcphy which kerns to have been entirely unknown 

to 



Water¬ 

works. 


W O R [888 

to the ancients. Even Archimedes, the author of almoft all 
thatweknowin hydroftatics, feems to have been entirely igno¬ 
rant of any principles by which he could determine the mo¬ 
tion of water. The mechanical fcience of the ancients feems 
to have reached no farther than the dodlrine of equilibrium 
among bodies at rell. Guglielmini firft ventured to confider 
the motion of water in open canals and in rivers. Its motion 
in pipes had been partially confidered in detached fcraps by 
others, but not fo as to make a body of dodtrine. Sir Ifaac 
Newton firft endeavoured to render hydraulics fufceptible 
of mathematical demonftration: But his fundamental pro- 
pofition has not yet been freed from very ferious objec¬ 
tions; nor have the attempts of his fucceffors, fuch as the 
Bernoulli, Euler, D’Alembert, and others, been much more 
fuccefsful: fo that hydraulics may ftill be confidered as very 
imperfect, and the general conclufions which we are ac- 
cuftomed to receive as fundamental propofitions are not 
much better than matters of obfervation, little fupported by 
principle, and therefore requiring the moft fcrupulous cau¬ 
tion in the application of them to any hitherto untried cafe. 
When experiments are multiplied fo as to include as great 
a variety of cafes as poffible ; and when thefe are cleared of 
extraneous circumftances, and properly arranged, we muft 
receive the conclufions drawn from them as the general laws 
of hydraulics. The experiments of the Abbe Boffut, nar¬ 
rated in his Hydrodynamique, are of the greateft value, ha¬ 
ving been made in the cafes of moft general frequency, and 
being made with great care. The greateft fervice, however, 
has been done by the chevalier Buat, who faw the folly of 
attempting to deduce an accurate theory from any princi¬ 
ples that we have as yet learned, and the neceffity of ad¬ 
hering to fuch a theory as could be deduced from experi¬ 
ment alone, independent of any more general principles. 
Such a theory muft be a juft one, if the experiments are 
really general, unaffedled by the particular circumftances of 
the cafe, and if the claffes of experiment are fufficiently com- 
prehenfive to include all the cafes which occur in the moft 
important practical queftions. Some principle was necef- 
i'ary, however, for connecting thefe experiments. The fuf- 
ficiency of this principle was not eafily ascertained. M. Buat’s 
way of eftablilhing this was judicious. If the principle is 
ill-founded, the refults of its combination in cafes of adtual 
experiments muft be irregular; but if experiments, feeming- 
ly very unlike, and in a vaft variety of diffimilar cafes, give 
a train of refults which is extremely regular and confident, 
we may prefume that the principle, which in this manner 
harmonizes and reconciles things fo unlike, is founded in 
the nature of things; and if this principle be fuch as is 
agreeable to our cleared notions of the internal mechanifm 
of the motions of fluids, our prefumption approaches to 
convidlion. 

Proceeding in this way, the chevalier Buat has collected 
a prodigious number of fadts, comprehending almoft every 
cafe of the motion of fluids. He firft claffed them accord- 
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mg to their refemblance in fome one particular, and obfer- 
ved the differences which accompanied their differences in 
other circumftances; and by confidering what could pro¬ 
duce thefe differences, he obtained general rules, deduced 
from fadt, by which thefe differences could be made to fall 
into a regular feries. He then arranged all the experiments 
under iome other circumftance of refemblance, and purfued 
the lame method; and by following this out, he has produ¬ 
ced a general propofition, whicli applies to the whole of this 
numerous lift of experiments with a precifion far exceeding 
our utmoft hopes. This propofition is contained in n° ey. 
of the article Rivers, and is there offered as one of the 
moft valuable refults of modern fcience. 

We muft, however, obferve, that of this lift of experiments 
there is a very large clafs, which is not diredt, but requires 
a good deal of reflection to enable us to draw a confident 
conclufion; and this is in cafes which are very frequent 
and important, viz. where the declivity is exceedingly 
fmall, as in open canals and rivers. The experiments were 
or the following forms: Two large cifterns were made to 
communicate with each other by means of a pipe. The 
furfaces of the water in thefe cifterns were made to differ 
only by a fmall fraction of an inch: and it is fuppofed 
that the motion in the communicating pipe will be the 
fame as in a very long pipe, or an open canal, having 
this very minute declivity. We have no difficulty in admit¬ 
ting the conclufion; but we have feen it contefted, and 
it is by no means intuitive. We had hopes that ere 
now this important cafe would have been determined by 
diredt experiments, which the writer of this article was com- 
miffioned to make by the Board for Encouraging Improve¬ 
ments and Manufactures in Scotland ; But this hat been 
prevented hitherto by his want of health; and we cannot 
ex peel that it will be accomplifhed before the clofe of this 
Work. This, however, need not occafion any hefitation in 
the adoption of M. Buat’s general propofition, becaufe the 
experiments which we are now criticifing fall in precifely 
with the general tram of the reft, and flow no general devi¬ 
ation which would indicate a fallacy in principle. 

We apprehend it to be quite unneceffary to add much to 
what has been already delivered on the motion of waters in 
an open canal. Their general progrejfive motion, and confe- 
quently the quantity delivered by an aquedudt of any Hope 
and dimenfion are fufficiently determined ; and all that is 
wanted is the tables which wepromifed in n° 6 c. of the ar¬ 
ticle Rivers, by which any perfon who underftands com¬ 
mon arithmetic may, in five minutes time or lefs, compute 
the quantity of water which will be delivered by the aque- 

C ° n r UIt ’ ° rpipe; for ^ theorem in n° 5 o. of 
this article applies to them all without diftinaion. We 

therefore take this opportunity of inferting thefe tables 
great lat^ur.^ C ° mputed on P ur P ofe this Work with 
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Table I. confifts of three columns.— Column 1. entitled d, 
contains the hydraulic mean depths of any conduit in inches. 
This is fet down for every 10th of an inch in the firft 10 
inches, that the anfwers may be more accurately obtained 
for pipes, the mean depth of which feldom exceeds three or 
four inches. The column is continued to 100 inches, which 
is fully equal to the hydraulic mean depth of any canal. 

Column 2. contains the logarithms of the values of 
V d —0,1, multiplied by 307; that is, the logarithm of 

3°7 [V d — 0,1) . 

the numerator of the fradtion — ~ 7===== in n° 65. 

Vs— LVs + 1,6 

of the article Rivers. 

Column 3. contains the produdls of the values of —Qj 1 

multiplied by 0,3. 

Table II. confifts of two columns.— Column 1. entitled 
s, contains the denominator of the fradtion exprefling the 
flope or declivity of any pipe or canal; that is, the quo¬ 
tient of its length divided by the elevation of one extremity 
above the other. Thus, if a canal of one mile in length be 
three feet higher at one end than the other, then s is 
5280 

—— i7 6 °* 


Column 2. contains the logarithms of the denominators 
of the above mentioned fradtion, or of the different values of 
the quantity 

Thefe quantities were computed true to the third deci¬ 
mal place. Notwithftanding this, the laft figure in about 
a dozen of the firft logarithms of each table is not abfo- 
lutely certain to the neareft unit. But this cannot produce 
an error of 1 in 100,000. 


Examples of the Ufe of thefe "Talks . 


Example 1. Water is brought into the city of Edin¬ 
burgh in feveral mains. One of thefe is a pipe of five inches 
diameter. The length of the pipe is 14,63.7 feet; and the 
refervoir at Comifton is 44 feet "higher than the refervoir 
into which it delivers the water on the Caftle Hill.. Sluery, 
The number of Scotch pints which this pipe fhould deliver 
in a minute ? 


1. We have d = — =: 1,25 inches. The logarithm ccr- 

refponding to this d, being nearly the mean between the 
logarithms correfponding to 1,2 and 1,3, is 2.49472. 

1:4637 

2. We have s — °r 332,7. The logarithm cor¬ 


refponding to this in Table II. is had by taking propor¬ 
tional parts for the difference between the logarithms for 
s =5,-330 and s =: 340, and is 1.18533. 

3. From 2.49472 
Take 1.18533 


Remains 1.30939, the logarithm of 20,385 inches. 

4. In column 3. of Table I. oppofite to d = 1,2 and d = 
1,3 are 0,3 and 0,31, of which the mean is 0,305 inches, 
the corredtion for vifcidity. 

5. Therefore the velocity in inches per fecond is 20,385 
— 0,305, or 20,08. 

6. To obtain the Scotch pints per minute (each contain¬ 
ing 103,4 cubic inches), multiply the velocity by 60, and 
tins produdt by 5*, and this by 0,7854 (the area of a 
circle whofe diameter is r), and divide by 103,4. Or, by 


logarithms, 


Add the log. of 20,08 

1,30276 

log. of 60" 

1 *77815 

log. of 5’ or 25 

_L '39794 

log. of 0,7854 

9.89509 

Carry over 

4-37394 


Brought over 4-37394 

Subtradl the log. of 103,4 - 2.01451 

Remains the log. of 228,8 pints - 2.35943 

Example 2. The canal mentioned in the article Rivers, 
n° 63. was 18 feet broad at the furface, and 7 feet at the 
bottom. It was 4 feet deep, and had a declivity of 4 inches 
in a mile. Spuery, The mean velocity ? 

1. The flant fide of the canal correfponding to 4 feet 
deep and 54 projection, is 6,8 feet; therefore the border 
touched by the water is 6,8 4-74- 6,8 = 20,6. The 

j8 -|- 7 

area is 4 x —~—, = 50 fquare feet. Therefore d — 

— 2,427 feet, or 29,124 inches. The logarithm 

correfponding to this in Table I. is 3.21113, and the cor¬ 
redtion for vifcidity from the third column of the fame 
Table is 1,58. 

2. The flope is one-third of a foot in a mile, or one foot 
in three miles. Therefore s is 15,840. The logarithm cor¬ 
refponding to this is 2.08280. 

3. From 3,21113 

Subtradl 2.08280 

Remains 1.12833 = log. of *3>438 inches,. 

Subtradl for vifcidity - 1.58 

Velocity per fecond - 11,858; 

This velocity is confiderably fmaller than what was ob- 
ferved by Mr Watt. And indeed we obferve, that in the 
very fmall declivities of rivers and canals, the formula is a 
little different. We have made feveral comparifons with a. 
formula which is effentially the fame with Buat’s, and comes 
nearer in thefe cafes.. Inftead of taking the hyperbolic lo¬ 
garithm of V j 4- 1,6, multiply its common logarithm by 
2-}, or multiply it by 9, and divide the produdl by 4 ; and 
this procefs is vaftl.y eafier than taking the hyperbolic lo¬ 
garithm. 

We have not, however, prefumed to calculate tables 
on the authority of our own obfervations, thinking too re- 
fpedlfully of this gentleman’s labours and obfervations. 
But this fubjedl will, ere long,, be fully eftablifhed on a fe- 
ries of obfervations on canals of various dimenfions and de¬ 
clivities, made by feveral eminent engineers during the exe¬ 
cution of them. Fortunately Mr Buat’s formula is chiefly 
founded on obfervations on fmall canals ; and is therefore 
moft accurate in fuch works where it is moft neceffary, viz. 
in mill courfes, and other derivations for working machi¬ 
nery. 

We now proceed to take notice of a few circumftances 
which deferve attention, in the conftrudtion of canals, in ad¬ 
dition to thofe delivered in the article Rivers. 

When a canal or aquedudt is brought off from a bafon or 
larger ftream, it ought always to be widened at the entry, 
if it is intended for drawing off a continued ftream of wa¬ 
ter : For fuch a canal has a flope, without which it can have 
no current. Suppofe it filled to a dead level to the farther 
end. Take away the bar, and the water immediately be¬ 
gins to flow off at that end. But it is fome time before any 
motion is perceived at the head of the canal, during all 
which time the motion of the water is augmenting in every 
part of the canal; confequently the flope is increafing in 
every part, this being the foie caufe of its ftream. When 
the water at the entry begins to move, the flope is fcarcely 
fenfible there; but it fenfibly fteepens every moment with 
the increafe of velocity, which at laft attains its maximum, 
relative to the flope and dimenfions of the whole canal ; and 
this regulates the depth of water in every point down the 
ftream. When all has attained a (late of permanency, the 
flope at the entry remains much greater than in any other 
5 U 2 part 
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^ at f r " part of the canal: for this flope muft be fuch as will pro- 
dace a velocity fufficient for fupplying its train. 

And it muft le remembered, that the velocity which 
r-.ift be produced greatly exceeds the mean velocity corre- 
fponding to the train of the canal. Suppofe that this is 
25 inches. There muft be a velocity of 30 inches at the 
furface, as appears by the Table in the article Rivers, 
n° 80. This mud be produced by a real fall at the en¬ 
try- 

In every other part the flope is fufficient, if it merely 
ferves to give the water (already in motion) force enough 
for overcoming the fridtion and other reflftances. But at 
the entry the water is ftagnant, if in a bafon, or it is mo¬ 
ving paft laterally, if the aquedudi: is derived from a river-; 
and, having no velocity whatever in the diredtion of the ca¬ 
nal, it mud derive it from its flope. The water therefore 
which has acquired a permanent form in fuch an aquedudf, 
mud necelTarily take that form which exactly performs the 
Plat-j offices requifite in its different portions. The furface re- 
-DXiil. mains horizontal in the bafon, as at KC (fig, 1.), till it 
comes near the entry of the canal A B, and there it acquires 
the form of an undulated curve CDE ; and then the furface 
acquires an uniform flope EF, in the lower part of the ca¬ 
nal, where the water is in train. 

If this is a drain, the difcharge is much lefs than might 
be produced by the fame bed if this fudden flope could be 
avoided. If it is to he navigated, having only a very gentle 
flope in its whole length, this fudden flope is a very great 
imperfedtion, both by diminifliing the depth of water, which 
might otherwife be obtained along the canal, and by ren¬ 
dering the paffage of boats into the bafon very difficult, and 
the coming out very hazardous. 

All this may be avoided, and the velocity at the entry- 
may be kept equal to that which forms the train of the ca¬ 
nal, by the Ample procefs of enlarging the entry. Suppofe 
that the water could accelerate along the Hopes of the 
canal, as a heavy body would do on a finely poliffied plane. 
If we now make the width of the entry in its different parts 
inverfely proportional to the fidlitious velocities in thofe 
parts, it is plain that the flope of the furface will be made 
parallel to that of the canal which is in train. This will 
Tequire a form fomewhat like a bell or fpeaking-trumpet, 
as may eafily be (hown by a mathematical difcuffion. It 
would, however, be fo much evafated at the bafon as to oc¬ 
cupy much room, and it would be very expenflve to make 
fuch an excavation. But we may, at a very moderate ex¬ 
pence of money and room, make the increafe of velocity at 
the entry almoft infenfible. This fliould always be done, 
and it is not all expence: for if it be not done, the water 
will undermine the banks on each fide, becaufe it is moving 
very fwiftly, and will make an excavation for itfelf, leaving 
all the mud in the canal below. We may obferve this en¬ 
largement at the entry of all natural derivations from a ba¬ 
fon or lake. It is a very inftrudlive experiment, to fill up 
this enlargement, continuing the parallel fides of the drain 
quite to the fide of the lake. We fliall immediately obferve 
the water grow fliallower in the drain, and its performance 
will diminifli. Suppofing the ditch carried on with parallel 
fides quite to the fide of the bafon, if we build two walls 
or dykes from the extremities of thofe fides, bending out¬ 
wards with a proper curvature (and this will often be lefs 
ccfcly than widening the drain), the difcharge will be great¬ 
ly increafed. We have feen inftances where it was nearly 
doubled. 

The enlargement at the mouths of rivers is generally ow¬ 
ing to the fame caufe. The tide of flood up the river pro¬ 
duces a fuperficial flope oppefite to that of the river, and 


this widens the mouth. This is mod remarkable when the Water*. 
tides are high, and the river has little flope. work*. 

After this great fall at the entry of a canal, in which all 
the filaments are much accelerated, and the inferior ones 
moft of all, things take a contrary turn. The water, by 
rubbing on the bottom and the fides, is retarded; and there¬ 
fore the fedfion muff, from being (hallow, become a little 
deeper, and : the furface will be convex for fome diftance 
till all comes into train. 'When this is eftabliflied, the 
filaments neareft the bottom and fide are moving flowed, 
and the furface (in the middle efpecially) retains the great- 
eft velocity, gliding over the reft. The velocity in the 
canal, and the depth of thefedtion, adjuft themfelves in fuch 
a manner that the difference between the furface of the ba¬ 
fon and the furface of the uniform fedtion of the canal cor- 
refponds exadtly to the velocity. Thus, if this be obferved 
to be two feet in a fecond, the difference of height will bfe 
. T } -jths of an inch. 

All the pradtical queftions that are of confiderable impor¬ 
tance refpedling the motion of water in aquedudls, may be 
eafily, though not elegantly, folved by means of the tables. 

But it is to be remembered, that thefe tables relate only 
to uniform motion, that is, to water that is in train, 
and where the velocity fuffers no change by lengthening the 
conduit, provided the flope remain the fame. It is much 
more difficult to determine what will be the velocity, See. 
in a canal of which nothing is given but the form, and flope, 
and depth of the entry, without faying how deep the water 
runs in it. And it is here that the common dodlrines of 
hydraulics are moft in fault, and unable to teach us how- 
deep the water will run in a canal, though the depth of the 
bafon at the entry be perfedlly known. Between the part 
of the canal which is in train and the bafon, there is an 
interval where the water is in a ftate of acceleration, and is 
afterwards retarded. 

The determination of the motions in this interval is ex¬ 
ceedingly difficult, evep in .a redtangular canal. It was one 
great aim of Mr Boat’s;‘experiments to afeertain this by 
meafuring accurately the 1 3 epth of the water. But he found 
that when the flope was 1 but a very few inches in the whole 
length of his canal, it was not in train for want of greater 
length ; and when the flope was ftill lefs, the fmall fractions 
of an inch, by which he was to judge of the variations of 
depth, could not be meafured with fufficient accuracy. It 
would be a moft defirable point to determine the length of 
a canal, whofe flope and other dimenfions are given, which 
will bring it into train ; and what is the ratio which will 
then obtain between the depth at the entry and the depth 
which will be maintained. Till this be done, the engineer 
cannot afeertain by a diredl procefs what quantity of water 
will be drawn off from a tefervoir by a given canal. Bui as 
yet this is out of our reach. Experiments, however, are in 
view which will promote the inveftigation. 

But this and fimilar queftions are of fuch importance, 
that we cannot be faid to have improved hydraulics, unlefs 
we can give a tolerably precife anfwer. This we can do 
by a fort of retrograde procefs, proceeding on the princi¬ 
ples of uniform motion eftabliflied by the Chevalier Bnat-. 

We may fuppofe a train maintained in the canal, and then 
examine whether this train can be produced by any fall that 
is poffible at the entry. If it can, we may be certain that 
it is fo produced, and our problem is folved. 

We (hall now point out the methods of anfwerinz fome 
chief queftions of this kind. 6 

Quejl. 1. Given the flope / and the breadth <w of a ca¬ 
nal, and the height H of the furface of the water in the 
bafon above the bottom of the entry, to find the depth h 

and 
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and velocity V of the ftream, and the quantity of water 
Qjvhich is difcharged ? 

The chief difficulty is to find the depth of the flream 
where it is in train. For this end, we may Amplify the hy¬ 
draulic theorem of uniform motion in n° 59 of the article 


W O R 

be exceedingly near the truth. 


The 


River ; making V ~ 

yo 


-, where g is the velocity (in 

inches) acquired in a fecond by falling, d is the hydraulic 

mean depth, and y'S ftands for y'S—L Vs^-i,6. N is 
a number to be fixed by experiment (fee River, n Q 53.) 
depending on the contraction or obftrudtion fuftained at the 
entry of the canal, and it may inmoft common cafes be ta¬ 
ken = 244; fo that may be fomewhat lefs than 

307. To find it, we may begin by taking for our depth 
of ftream a quantity h, fomewhat fmaller than H the height 
of the furface of the bafon above the bottom of the canal. 
With this depth, and the known width co of the canal, we 
can find the hydraulic depth d (River, n° 48). Then with 

t- ^ 


H=H .- h, and f will 
reafon is obvious. 

QjjcJl. 2. Given the difeharge (or quantity to be furnifh- 
ed in a fecond) the height H of the bafon above the 
bottom of the canal, and the flope, to find the dimenfions 
of the canal ? 

Let x and y be the depth and mean width. It is plain 


that the equation </2G 

x y 

of y in terms of x. Compare this 


Vh- 


tained from the equation 


* y 

will give an equation containing only x and known quan¬ 
tities. But it will be very complicated, and we mult 
have recourfe to an approximation. This will be be ft un- 
derftood in the form of an example. 

Suppofe the depth at the entry to be 18 inches, and 
the flope -rg-Vo- Let 1200 cubic feet of water per mi¬ 
nute be the quantity of water to be drawn off, for wak¬ 
ing machinery or any other purpofe; and let the canal be 
fuppofed of the beft form, recommended in n° 69. of the ar¬ 
ticle River, where the bale of the Hoping fide is -fds of 
the height. 

The flighteft cenfideration will ftiow us th^t if be 

taken for the height producing the velocity, it cannot ex¬ 
ceed 3 inches, nor be lefs than 1. Suppofe it r: 2, and 
therefore the depth of the ftream in the canal to be 16 
inches; find the mean width of the canal by the equation 

__ 


This 


2 x 


*/d and the flope find V by the Table: make this V: 


VS 


This gives VNj = ^ This value of Ng is fufficiently 

exaft ; for a frnall error of depth hardly afft&s the hydrau¬ 
lic mean depth. 

After this preparation, the expreftion of the mean velo- 




city in the canal will be V w + 2 h. The height 


VS 



f nub 

2 gs‘ 

\<w -j- 2 h, 


)• 


NOW cm — 


this is the flope at the entry of the canal which produces 
the velocity that is afterwards maintained againft the ob- 
ftrmftions by the flope of the canal. It is therefore 


bic 


h Wd-0,1) 
feet (the 60th 


= H— b. Hence we deduce h 


=~H!g 5 +')- iH ) 


(121 

VVS 

part 

V1000-J- 1,6, 


■0,3 ) 

of 1200), 


in which 


Q^is 20 cu- 


VS is 

h — 16. 


= 28 - i 53 » 

This gives 

feet, and V; 


+ 


y 8 H« + («(^+.)-.H); 


If there be 


_9 _ 1 

2 G 2* 

h of tire ftream, we 
by combining this with the 


no contraction at the entry, g — G and 

Having thus obtained the depth 
obtain the quantity of water 
width w and the velocity V. 

But as this was but an approximation, it is neceffary to 
examine whether the velocity V be pofiible. This is very 
eafy. It muft be produced by the fall H — h. We ffiall 
have no occafion for any corredtion of our firft r.ffumption, 
if h has not been extravagantly erroneous, becaufe a fmall 
miftake in b produces almoft the fame variation in d. The 
teft of accuracy, however, is, that h , together with the 
height which will produce the velocity V, mull make up 
the whole height H. Affirming h too fmall leaves H —h 
too great, and will give a fmall velocity V, which requires a 
fmall value of H— b. The error of H —h therefore is 
always greater than the error we have committed in our 
firlt affumption. Therefore when this error of H— h is 
but a trifle, fuch as one-fourth of an inch, we may reft fa- 
tisfied with our anfwer. 

Perhaps the eafieft procefs may be the following : Sup¬ 
pofe the whole ftream in train to have the depth fl. The 
velocity V obtained for this depth and flope by the Table 
requires a certain produdtive height a. I'lake y'H + a: 


= yffcoo— L Viooo+1,6, and 
w = 5,32 feet. The fedtion « ~ 7,36 _ 

32,6 inches. This requires a fall of 1,32 inches inftead of 
2 inches. Take this from 18, and there remains 16,48, 
which we flia.ll find not to differ Voth of an inch from the 
exadt depth which the water will acquire and maintain. 
We may therefore be futiffied with affirming 3,36 feet as 
the mean width, and 3,33 feet for the width at the bot¬ 
tom. 

This approximation proceeds on this confideration, that 
when the width diminiilies by a fmall quantity, and in the 
fame proportion that the depth increaies, the hydraulic mean 
depth reir.ainsiftbe fame, and therefore the velocity alfo re¬ 
mains, and •'the quantity difcharged changes in the exadt 
proportion of the fedtion. Any minute error which may 
refult from this iuppolition, may be correded by increasin' 
the fall producing the velocity in the proportion of the fiift 
hydraulic mean depth to the mean depth correfponding to 
the new dimenfions' found for the canal. It will now 
become 1,33, and V will be 32,72, and the depth will 
be 16,47. The quantity difcharged being divided by V, 
will give the fection=7,337 feet, from which, and the new 
depth,- we obtain 5,344 tor the width. 

This and the foregoing are the moft common queftions 
propofed to an engineer. We affined with feme confidence 
that few of the profeflion are able to anfwer them with to¬ 
lerable precifion. We cannot offend the profeffional gentle¬ 
men by this, when we inform them, that the Academy of Sci¬ 
ences at Paris were occupied during feveral months with an 
examination of a plan propofed by M. Parcieux, for bring¬ 
ing the waters of the Yvette into Paris; and after the moft 
mature coufideratioii, gave in a report of the quantity f 

water 


Water¬ 

works. 


x will give a value 
with the value of y ob- 
g / x y 

y -t 



W O R [ 894 ] W O R 


Water- water which M. De Parcieux’s aquedudt would yield, and 
, l j lat their report has been found erroneous in the proportion 
of at lead 2 to 5 : For the waters have been brought in, 
and exceed the report in this proportion. Indeed long af¬ 
ter the giving in the report, M. Perronet, the mo[Fcelebra¬ 
ted engineer in France, affirmed that the dimenfions propo- 
fed were much greater than were neceflary, and faid, that 
an aqueduct of 54 feet wide, and 34 deep, with a hope of 
15 inches in a thoufand fathoms, would have a velocity of 
, 12 or 13 inches per fecond, which would bring in all the 

water furnifhed by the propofed fources. The great di¬ 
minution of expence occafioned by the alteration encoura¬ 
ged the community to undertake the work. It was accord¬ 
ingly begun, and a part executed. The water was found 
to run with a velocity of near 19 inches when it was 34- 
feet} deep. M. Perronet founded his computation on his 
own experience alone, acknowledging that he had no theory 
to inftrudt him. The work was carried no farther, it be¬ 
ing found that the city could be fupplied at a much fmaller 
. expence by fleam engines eredted by Boulton and Watt. 
But the fails which occurred in the partial execution of the 
aquedudt are very valuable. If M. Perronet’s aquedudt be 
examined by our general formula, s will be found = -g-roo-* 
and d — 1872, from which we deduce the velocity “ i§4, 
agreeing with the obfervation with aftonifhing precifion. 

The experiments at Turin by Michaelotti on canals were 
very numerous, but complicated with many circumftances 
which wohld render the difouffion too long for this place. 
When cleared of thefe circumllances, which we have done 
with fcrupulous care, they are alfo abundantly conformable 
to our theory of the uniform motion of running waters. 
But to return to our fubjedt : 

Should it be required to bring off at once from the ba- 
fon a mill courfe, having a determined velocity for driving 
an under-fhot wheel, the problem becomes eafier, becaufe 
the velocity and hope combined determine the hydraulic 
mean depth at once ; and the depth of the ftream will be 
bad by means of the height which mull be taken for the 
whole depth at the entry, in order to produce the required 
: velocity. 

In like manner, having given the quantity to be difchar- 
ged, and the velocity and the depth at the entry, we can 
find the other dimenfions of the channel; and the mean 
depth being found, we can determine the flope. 

When the flope of a canal is very fmall, fo that the depth 
of the uniform ftream differs but a little from that at the en¬ 
try, the quantity difcharged is but fmall. But a great ve¬ 
locity, requiring a great fall at the entry, produces a great 
diminution of depth, and therefore it may hot compenfate 
for this diminution, and the quantity difcharged may be 
fmaller. Improbable as this may appear, it is not demon- 
ftrably falfe ; and hence we may fee the propriety of the fol¬ 
lowing 

Shicftion 3. Given the depth H at the entry of a rectan¬ 
gular canal, and alfo its width <w, required the flope, depth, 
and velocity, which will produce the greateft poffible dif- 
eharge ? 

Let x be the unknown depth of the ftream. H — * is 

the productive fall, and the velocity is v 2 G —*. 

This multiplied by w x will give the quantity difcharged. 
Therefore w x VTG H — x mult be made a maxi¬ 
mum. The common procefs for this will give the equation 

2 H = 3 x, or x = -§• H. The mean velocity will be v' 2G 
; the fedion will be y w H, and the difcharge =; 

t */~zG w H v/lH, and d = Wlth thefe 


data the flope is eafily had by the formula for uniform mo- Wate*- 
tion. works. 

If the canal is of the trapezoidal form, the inveftigation 
is more troublefome, and requires the refolution of a cubic 
equation. 

It may appear ftrange that.increafing the flope of a ca¬ 
nal beyond the quantity determined by this problem can di- 
minifti the quantity of water conveyed. But one of 
thefe two things muft happen ; either the motion will 
not acquire uniformity in fuch a canal for want of length, 
or the difcharge muft diminifti. Suppofing, however, 
that it could augment, we can judge how far this can 
go. Let us take the extreme cafe, by making the canal 
vertical. In this cafe it becomes a Ample weir or wafte- 

board. Now the difcharge of a wafteboard is y v' 2 G iv 

—(4 h ) 1 The maximum determined by the prece¬ 
ding problem is to that of the wafteboard of the fame di- 

menfions as H * / yH. : H 1 — ( \ H)% or as H V'jH: 

H-y/H — 4HV 4 H, = 5773 : 64.65, nearly = 9 : 10. 

Having given the dimenfions and flope of a canal, we 
can difcover the relation between its expenditure and the 
time ; or we can tell how much it will fink the furface of a 
pond in 24 hours, and the gradual progrefs of this effedt ; 
and this might be made the fubjedt of a particular problem. 

But it is complicated and difficult. In cafes where this is 
an interefting objedt, we may folve the queftion with fuffi- 
cient accuracy, by calculating the expenditure at the begin¬ 
ning, fuppofing the bafon kept full. Then, from the known 
area of the pond, we can tell in what time this expenditure 
will fink an inch; do the fame on the fuppofition that the; 
water is one-third lower, and that it is two-thirds lower 
(noticing the contradtion of the furface of the, pond occa¬ 
fioned by this abftradtion of its Waters. Thus we ftiall ob¬ 
tain three rates of diminution, from which we can eafily de¬ 
duce the defired relation between the expenditure and the time.. 

Aquedudts derived from a bafon or river are commonly 
furnilhed with a fluice at the entry. This changes exceed- " 
ingly the ftate of things. The flope of the canal may be- 
precifely fuch as will maintain the mean velocity of the wa¬ 
ter which paffes under the fluice ; in which cafe the depth 
of the ftream is equal to that of the fluice, and the velocity 
is produced at once by the head of water above it. But if 
the flope is lefs than this, the velocity of the iffuing water is 
diminifhed, and the water muft rife in the canal. This muft 
check the efflux at the fluice, and the water will be as it 
were ftagnant above what comes through below it. It is 
extremely difficult to determine at what precife flope the 
water will begin to check the efflux. The contradtion at 
the lower edge of the board hinders the water from attain¬ 
ing at once the whole depth which it acquires afterwards, 
when its velocity diminiflies by the obstructions. While 
the regorging which thefe obftrudtions occaflon does not 

reach back to the fluice, the efflux is not affedted by it._ 

Even when it does reach to the fluice, there will be a lefs 
depth immediately behind it than farther down the canal, 
where it is in train; becaufe the fwift moving water which 
is next the bottom drags with it the regorged water which 
lies on it: but the canal muft be rapid to make this diffe¬ 
rence of depth fenfible. In ordinary canals, with moderate- 
flopes and velocities, the velocity at the fluice may be fafely 
taken as if it were that which correfponds to the difference of 
depths above and below the fluice, where both are in train. 

Let therefore H be the depth above the fluice, and b the 
depth in the canal. Let e be the elevation of the fluice 
above the foie, and let b be its breadth. The difcharge 

will 
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work*, will be e h v H —b v 2 G for the fluice, and w /$ — 

y w h 

—;-for the canal. Thefe muft be the fame. 

w 4- 2 b 

This gives the equation e b — hy/zG — 

^ containing the folution of all the queftions 

which can be propofed. The only uncertainty is in the 
quantity G, which expreffes the velocity competent to the 
paffage of the water through the orifice, circumftanced as 
it is, namely, fubjected to contraction. This may be regu¬ 
lated by a proper form given to the entry into this ori¬ 
fice. The contraction may be almoft annihilated by making 
the "mafonry of a cycloidal form on both fides, and alfo 
at the lower edge of the fluice-board, fo as to give the ori¬ 
fice a form refembling fig. 5. D, in the article RtvERs. If 
the fluice is thin in the face of a bafon, the contraction will 
reduce 2 G to 296. If the fluice be as wide as the canal, 
2G will be nearly 500. 

Quejlion 4. Given the head of water in the bafon H, the 
breadth b, and elevation e of the fluice, and the breadth w 
and Hope / of the canal, to find the depth b of the ftream, 
the velocity, and the difcharge ? 

We mult (as in Quejlion 2.) make a firft fuppofition for 
b, in order to find the proper value of d. Then the equa- 

tfon e i V / H —b Vz G-^h ZS!£ gives h 

_If this value fhall 

^ ^W.N gd) 

differ confiderably from the one which we aflitmed in order 
to begin the computation, make ufe of it for obtaining a 
new value of d, and repeat the operation. We fhall rarely 
be obliged to perform a third operation. 

The following is of frequent ufe : 

9 ueJiioti 5.. Given the dimenfions and the flope, with the 
velocity and difcharge of a river in its ordinary ftwe, re¬ 
quired the area or feftion of the fluice which will raife the 
waters to a certain height, Hill allowing the fame quantity 
of water to pafs through ? Such an operation may render 
the river navigable for fmall craft or rafts above the fluice. 

The problem is reduced to the determination of the fize 
of orifice which will difcharge this water with a velocity 
competent to the height to which the river is to be raifed ; 
only we rnuft take into confideration the velocity of the wa¬ 
ter above the fluice, confidering it as produced by a fall 
Which makes a pnt of the height productive of the whole 
velocity at the flnve. Therefore H, in our inveftigation, 
muft con fill rf th- height to which we mean to ra lie the 
waters, and the height winch will produce the velocity With 
which the waters approach the fluice : h, or the depth 01 
the ftream, is the ordinary depth of the river. Then (tiling 

, . , , <!v h •J N g d, 

the former fymboL) we have e b ===g==|—— 


ex- 



V 2 G (H— h). 

If the area of the fluice is known, and we would learn 
the height to which it will raife the river, we have H —h 

__ Q- for the expreffion of the rife of the water 

2 G e' b' 

above its ordinary level. But from this we rruft take the 
pei ht which would produce the velocity of the river ; fo 
that if the fluice were as wide as the river, and were raifed 


3 

to the ordinary furface of the water, —— which 

2 G e* b'* 

preffes the height that produces the velocity under the fluice, 
muft be equal to the depth of the river, and H —h will be 

The performance of aquedudt drains is a very important 
thing, and merits our attention in this place. While the 
art of managing waters, and of conducting them fo as to 
anfwer our demands, renders us very important fervice by 
embellifhing our habitations, or promoting our commercial 
intercourfe, the art of draining creates as it were new 
riches, fertilizing tradls of bog or marfh, which was not 
only ufelefs, but hurtful by its unwholefome exhalations, 
and converting them into rich paftures and gay meadows. 
A wild country, occupied by marflies which are inacceflible 
to herds or flocks, and ferve only for the haunts of water- 
fowls, or the retreat of a few poor fifhermen, when, once it is 
freed from the waters in which it is drowned, opens its lap 
to receive the mod precious feeds, is foon clothed in the 
richeft garb, gives life and abundance to numerous herds, 
and never fails to become the delight of the induft- 
rious cultivator who has enfranchifed it, and is attached 
to it by the labour which it coft him. In return, it pro¬ 
cures him abundance, and fupplies him with the means of 
daily augmenting its fertility. No fpecies of agriculture 
exhibits fuch long, continued, and progreflive improvement. 
New families flock to the fpot, and there multiply ; and 
there nature feems the more eager to repay their labours, 
in proportion as fhe has been obliged, againft her will, to 
keep her treafures locked up for a longer time, chilled by 
the waters. The countries newly inhabited by the human 
race, as is a great part of America, efpecially to the fouth* 
ward, are ftill covered to a great extent with marflies and 
lakes 1 and they would long remain in this condition, if po¬ 
pulation, daily making new advances, did not increafe in- 
dtiftry, by multiplying the cultivating hands, at the fame 
time that it increafes their wants. The Author of this 
beautiful world has at the beginning formed the great maf. 
fes of mountain, has fcooped out the dales and Hoping 
hills, has traced out the courfes, and even formed the beds 
of the rivers: but he has left to man the care of making 
his place of abode, and the field which muft feed him, dry 
and comfortable. For this talk is not beyond his powers, 
as the others are. Nay, by having this given to him in 
charge, he is richly repaid for his labour by the very ftate 
in which he finds chafe countries into which he penetrates 
for the firft time. Being covered with lakes and forefts, 
the juices of the foil are kept for him as it were in referve. 
The air, the burning heat of the fun, and the continur.i 
wafh'mg of rains, would have combined to expend and dii- 
fipate their vegetative powers, had the fields been expofed 
in the fame degree to their aftion as in the inhabited and 
cultivated countries, the moft fertile moulds of which are 
long fince lodged in the bottom of the oceans All this 
would have been completely loft through the whole extent 
of South America, had it not been protc&ed by the fo¬ 
refts which man muft cut down, by the rank herbage which 
he muft burn, and by the marfti and bog which he muft 
deftroy by draining. Let not ungrateful man complain of 
this. It is his duty to take on himfelf the tafk of opening 
up treafures, preferved on purpofe for him with fo much 
judgment and care. If he has dTcernment and fenfibility, 
he will even thank the Author of all good, who has thus 
hufb mded them for his ufe. He will co-operate with his 
beneficent views, and will be careful not to proceed by 
wantonly fnatching at prefent and partial good, and by 
picking out what is moft eafily got at, regardlefs of him 
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who is to come afterwards to uncover and extra# the re¬ 
maining riches of the ground. A wife adminiftration of 
fuch a country will think it their duty to leave a juft (hare 
of this inheritance to their defendants, who are entitled to 
expe# it as the laft legatees. National plans of cultivation 
fhould be formed on this principle, that the Reps taken by 
the prefent cultivators f r realizing part of the riches of the 
infant country (hall not obftru# the works which will af¬ 
terwards be neceffary for alfo obtaining the remainder. This 
is carefully attended to in Holland and in China. No man 
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is all 


rpH 


to conduft the drains, by which he recovers a 


piece of marfti, in fuch a way as to render it much more 
difficult for a neighbour, or even for his own fucceiTor, to 
dra ; n ?rn her piece, although it may at prefent be quite 
inacceftille. There remains in the middle of the moft cul¬ 
tivated countries many marfhes, which irduftry has not yet 
attempted to drain, and where the legiflature has not been 
at pains to prevent many little a'bufes which have produced 
elevations in the beds of rivers, and rendered the complete 
draining of iome fpots impoftible. Adminiftration fhould 
attend to fuch things, becaufe their confequences are great. 
The fciences and arts, by which alone thefe difficult and 
coftly jobs can be performed, fhould be protefled, encou¬ 
raged, and cherifhed. It is only from fcience that we can 
obtain principles to dire# thefe arts. The problem of drain¬ 
ing canals is one of the moft important, and yet has hardly 
ever occupied the attention of the hydraulic fpeculatift. 
We apprehend that Mr Buat’s theory will throw great 
light on it; and regret that the very limited condition of 
our prefent Work will hardly afford room for a flight fketch 
©f what may be done on the fubje#. We (hall, however, 
attempt it by a general problem, which will involve moft 
of the chief circumftances which occur in works of that 
kind. 

Shteji. 6. Let the hollow ground A (fig. 2.) be inun¬ 
dated by rains or fprings, and have no outlet but the ca¬ 
nal AB, by which it difcharges its water into the neigh¬ 
bouring river BCDE, and that its furface is nearly on a 
level with that of the river at B. It can only drain 
when the river finks in the droughts of fummer ; and even 
if it could then drain completely, the putrid mar(h would 
only be an infe#ing neighbour. It may be propofed to 
drain it by one or more canals; and it is required to deter¬ 
mine their lengths and other dimenfions, fo as to produce 
the bell effe#s ? 

It is evident that there are many circumftances to 
determine the choice, and many conditions to be attended 
to. 

If the canals AC, AD, AE, are refpe#ively equal to 
the portions BC, BD, BE, of the river, and have the fame 
Hopes, they will have the fame difcharge : but they are not 
for this reafon equivalent. The long canal AE may drain 
tbemarlh completely, while the fhortone AC will only do 
it in part j becaufe the difference of level between A and C 
is but inconfiderable. Alfo the frefhes of the river may 
totally obftru# the operation of AC, while the canal AE 
cannot be hurt by them, E being fo much lower than 
C. Therefore the canal mud be carried fo far down the 
river, that iio frefties there (hall ever raife the waters in the 
canal fo high as to reduce the (lope in die upper part of it 
to fuch a level that the current fha!l not be fufficient to 
carry off the ordinary produce of water in the marfh. 

Still the problem is indeterminate, admitting many folu- 
lions. This requifite difcharge may be accompli(hed by a 
fhort but wide canal, or by a longer and narrower. Let 
us firft fee what foluticn can be made, fo as to accornplifh 
our purpofe in the mod economical manner, that is, by- 
means of the fm all eft equation.—We (hall give the folution 
in the form of an example. 


Suppofe that the daily produce of rain* and fprings raifcs 
the water i-j- inch on an area of a fqnare league, which gives 
about 120,000 cubic fathoms of water. Let the bottom v 
of the bafqn be three feet below the furface of the frefhes 
in the river at B in winter. Alfo, that the flope of the 
river is 2 inches in 100 fathoms, or -j^^-dth, and that the. 
canal is to be 6 feet deep. 

The canal being fuppofed nearly parallel to the river, it 
mud be at lead 1800 fathoms long before it can be admit¬ 
ted into the river, otherwife the bottom of the bog will be 
lower than the mouth of the canal; and even then a hun-. 
dred or two more fathoms added to this will give it fo 
little (lope, that an immenfe breadth will lie neceffary to 
make the difcharge with fo fmall a velocity, On the other 
hand, if the (lope of the canal be made nearly equal to that 
of the river, an extravagant length will be neceffary before 
its admiffion into the river, and many obftacles may then 
intervene. And even then it mult have a breadth of 13 
feet, as may eafily be calculated by the general hydraulic 
theorem. By receding from each of thefe extremes, we 
(hall diminifh the expence of excavation. Therefore, 

Let x and y be the breadth and length, and h the depth* 
(6 feet), of the canal. Let q be the depth of the bog be¬ 
low the furface of the river, oppofite to the balon, D-the. 


We 


divided by y, gives the value of -I 
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difcharge in a fecond, and —the Cope of the river. 

a 

muft make h x y a minimum, or xy -J- y x — 0. 

The general formula gives the velocity 

VTJ (V d —o, 1.) 

V =- V s—L "VT+ 7 JT'~ 0,3 W d—0,1). This would- 
give x and_y ; but the logarithmic term renders it very com. 

plicated. We may make ufe of the fimple form V = 

_ VS 

making VN^ nearly zyb. This will be fufficiently exa#: 
for all cafes which do not deviate far from this, becaufe 
the velocities are very nearly in the fubduplicate ratio of the. 
Copes. 

To introduce thefe data into the equation, recolle# that 

D bx 

V = -r—; d = -r As to S, recolle# that the ca- 

b x x 2 n 

nal being fuppofed of nearly equal length with the river, 

■L will exprefs the whole difference of height, and —n is 

a a 1 

the difference of height for the canal. This quantity being 

3 


-D 2 [x+zh). 


If 
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If we refolvs this equation by making 1 % = (296) *, or 

87616 inches; h— 72,1 = ^aW* and ® — 518400, we 
a 

D 

obtain x = 392 inches, or 32 feet 8 inches, and ^ ~ or V 

= 18,36 inches. Now, putting thefe values in the exadt 
formula for the velocity, we obtain the Hope of the canal, 
which is nearly 0,62 inches in 100 fathoms. 

Let 1 be the length of the canal in fathoms. As the ri¬ 
ver has 2 inches fall in too fathoms, the whole fall isi-^- 

100, 

062 / 

and that of the canal is-. The difference of thefe two 

100 

mull be 3 feet, which is the difference between the river and 

2 — Q>62 \i 
too / 

— 36 inches. Hence/ — 2604 fathoms; and this multi¬ 
plied by the fedtion of the canal gives 14177 cubic fathoms 
of earth to be removed. 

This may furely be done, in moft cafes, for eight {hil¬ 
lings each cubic fathom, which does not amount to 6000I. 
a very moderate fum for completely draining of nine fquare 
miles of country. 

In order to judge of the importance of this problem, we 
have added two other canals, one longer and the other 
fhorter, having their widths and hopes fo adjufted as to 
enfure the fame performance. 


the entry of the canal. We have therefore 


Width. 

Velocity. 

Slope. 

Length. Excavation. 

Feet. 

Inches. 


42 

14,28 

•rs-TT? 

2221 15547 

32 t 

18,36 


2604 14177 

21 

28,57 

ttVt 

7381 25833 

We have conlidered this important problem in its moft 

fimple ftate. 

If the bafon is far from the river, fo that the 


drains are not nearly parallel to it, and therefore have lefs 
flope attainable in their courfe, it is more difficult. Per¬ 
haps the bell method is to try two very extreme cafes and 
a middle one, and then a fourth, nearer to that extreme 
which differs leaf! from the middle one in the quantity of 
excavation. This will point out on which fide the mini¬ 
mum of excavation lies, and all'o the law by which it di- 
miniflres and afterwards increafes. Then draw a line, on 
which fet off from one end the lengths of the canals. At 
each length ereft an ordinate reprefenting the excavation ; 
and draw a regular curve through the extremities of the 
ordinates. From that point of the curve which is neareft 
to the bafe line, draw another ordinate to the bafe. This 
will point out the beft length of the canal with fufficient 
accuracy. The length will determine the Hope, and this 
will give the width, by means of the general theorem. 
N. B. Thefe draining canals muft always come off from 
the bafon with evafated entries. This will prevent the lofs 
of much fall at the entry. 

Two canals may fometimes be neceffary. In this cafe 
expence may frequently befaved, by making one canal flow 
into the other. This, however, muft be at fuch a diftance 
from the bafon, that the fweil produced in the other by 
this addition may not reach back to the immediate neigh¬ 
bourhood of the bafon, otherwife it would impede the per¬ 
formance of both. For this purpofe, recourfe muft be had 
to the problem iii. in n° 104. of the article River. We 
muft here obferve, that in this refpefi canals differ exceed¬ 
ingly from rivers : rivers enlarge their beds, fo as always 
to convey every increafe of waters ; but a canal may be gor- 
ged through its whole length, and will then greatly dimi- 
nifli its dilcharge. In order that the lower extremity of a 
canal may convey the waters of an equal canal admitted in- 

Vol. XVIII. Past II. 


to it, their junction muft be fo far from the bafon, that the 
fweil occafioned by railing its waters nearly 4 - more (viz. 
in the fubduplicate ratio of x to 2) may not reach back to 
the bafon. 

This obfervation points out another method of econo¬ 
my. Inftead of one wide canal, we may make a narrower 
one of the whole length, and another narrow one reaching 
part of the way, and communicating with the long canal 
at a proper diftance from the bafon. But the lower extre¬ 
mity will now be too (hallow to convey the waters of both. 
Therefore ra ; fe its banks by ufing the earth taken from its 
bed, which muft at any rate be dil'pofed of. Thus the wa¬ 
ters will be conveyed, and the expence, even of the lower 
part of the long canal, will fcarcely be increafed. 

Thefe obfervations muft fuffice for an account of the ma¬ 
nagement of open canals ; and we proceed to the confide- 
ration of the conduft of water in pipes. 

This is much more Ample and regular, and the general 
theorem requires very trifling modifications for adapting 
it to the cafes or queftions that occur in the praftice cf the 
civil engineer. Pipes are always made round, and there¬ 
fore 7is always ^th of the diameter. The velocity of water 

$oj(*/d—o, 1 ) 

in a pipe which is in train, is = V, = -- —— ;• 

/1/ s — J-t \/ s-\-1)6 

—0,3(7 7—o,i) or = (7 d — c,i)/l£Z- - 

X s ij6 

—°»3)* 

The chief queftions are the following : 

Quejl. 1. Given the height H of the refervoir above the 
place of delivery, and the diameter and length of the pipe, 
to find the quantity of water difcharged in a fecond ? 

Let L be the length, and h the fall which would produce 
the velocity with which the water enters the pipe, and 
a&ually flows in it, after overcoming all obftruftions. This 


may be expreffed in terms 


noting the 
manner of 


acceleration of gravity, correfponding to the 
entry. When no methods are adopted for faci¬ 
litating the entry of the water, by a bell-fhaped funnel or 
otherwife, 2G may be affumed as = 500 inches, or 42 
feet, according as we meafure the velocity in inches or feet. 

V* 

The Hope is I, = H—which muft be put into the 


2G 


v 

+ Tg : 


zG ' zG 


z= H : V% and V* is = 


H 


2 g’ 


’H 


zGh-\-1 >*, 


2GH 


2 G 


v' 4-2G h’ 
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works. 


of the velocity by —, G de- 
2G 


general formula. This would make it very complicated. 
We may Amplify it by the confideration that the velocity 
is very fmall in comparifon of that arifing from the height 
H : confequently h is very fmall. All'o, in the fame pipe, 
the refiftances are nearly in the duplicate ratio of the ve¬ 
locities when thefe are fmall, and when they differ little 

L 

amongthemfelves. Therefore make b = -j, taking h by 

guefs, a very little lefs than H. Then compute the mean 
velocity v correfponding to thefe data, or take it from the 

table. If A 4 -~—_ be = H, we have found the mean ve- 
2 G 

locity V =r v. If not, make the following proportion : 
b : 2 L=s H —- V ._ : which is the fame with this 


X 
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If the p : r? has any bendings, they mu ft be calculated for 
in the manner mentioned in the article River, n° 101 ; and 
the head of water neceffary for overcoming this additional 

reliftance being called —, the laft proportion muft be 

" TH 

changed for 

/j + ^LL+J-W=H: V\ 

\2G m ) 

Qvcjl. 2d. Given the height of the refervoir, the length 
of the pipe, and the quantity of water which is to be drawn 
off in a fecond, to find the diameter of the pipe which will 


draw it off ? 

Let d be ccnfidered as = |th of the diameter, and let 
1 : c reprefent the ratio of the diameter of a circle to its 
circumference. The feftion of the pipe is 4 cd l . Let the 


mean velocity. Divide the length of the pipe by the height 
of the refei voir above the place of delivery, dimintfhed by a 


very fmall quantity, and call the quotient S. Confider 
this as the Hope of the conduit ; the general formula now 


becomes. 


_JL- = 3°7 (V & Q; 1 ) ...—0,3 ( dd —0,1), 

4 * V s —Lv s -f- r,o6 

or_S^L_ = ( 3 ° 7 (W—°» 0 _ 0,3 y d—0,1). We 
4 c d 1 VS 

may negledt the laft term in every cafe of civil pradfice, 
and alfo the fmall quantity 0,1. This gives the very fimple 
formula. 


Q . _ 307 >/d 

\cd* V S 

from which we readily deduce 

j - QV 8 l*_ QJ^r 

4CX307I 3 * 5 * 

This procefs gives the diameter fomewhat too fmall. But 
■we eafily reftify this error by computing the quantity de¬ 
livered by the pipe, which will differ a little from the quan¬ 
tity propofed. Then obferving, by this equation, that two 
pipes having the fame length and the fame Hope give quan¬ 
tities of water, of which the fquares are nearly as the 5 th 
powers of the diameter, we form a new diameter in this pro¬ 
portion, which will be almoft perfedtly exadh 

It may be obfervedthat the height affumed for determi¬ 
ning the dope in thefe two queftions will feldom differ more 
than an inch or two from the whole height of the refervoir 
above the place of delivery ; for in conduits of a few hun¬ 
dred feet long the velocity feldom exceeds four feet per fe¬ 
cond, which requires only a head of 3 inches. 

As no inconvenience worth minding refults from making 
the pipes a tenth of an inch or fo wider than is barely fuffi- 
eient, and as this generally is more than the error arifmg 
from even a very erroneous 'affumption of h, the anfwer firft 
obtained may be augmented by one or two tenths of an 
inch, and then we may be confident that our conduit will 
draw off the intended quantity of water. 

We prefume that every perfon who affumes the name of 
engineer knows how to reduce the quantity of water mea- 
fured in gallons, pints, or other denominations, to cubic- 
inches, and can calculate the gallons, See. furnilhed by a 
pipe of known diameter, moving with a velocity that is 
meafured in inches per fecond. We farther fuppofe that 
all care is taken in the conftrudtion of the conduit, to avoid 
cbftructions occafioned by lumps of folder hanging in the 
jnfide of the pipes ; and, particularly, that all the cocks 
and plugs by the way have waterways equal to the feftion 
of the pipe. Undertakers are moft tempted to fail here, 


WOR 

by making the cocks too fmall, becaufe large cocks are very Water- 
coftly. But the employer Ihould be fcrupuloufly attentive works, 
to this ; becaufe a fimple contraction of this kind may be 
the throwing away of many hundred pounds in a wide pipe, 
which yields no more water than can pafs through the fmall 
cock. 

The chief obftrudtions arife from the depofition of fand 
or mud in the lower parts of pipes, or the colledlion of air 
in the upper parts of their bendings. The velocity being 
always very moderate, fuch depofitions of heavy matters are 
unavoidable. The utmoft care fhould therefore be taken to 
have the water freed from all fuch things at its entry by 
proper filtration; and there ought to be cieanfing plugs at 
the lower parts of the bendings, or rather a very little way 
beyond them. When thefe are opened, the water iffues 
with greater velocity, and carries the depofitions with it. 

It is much more difficult to get rid of the air which 
choaks the pipes by lodging in their upper parts. This 
is fometimes taken in along with the water at the refervoir, 
when the entry of the pipe is too near the furface. This 
ihould be carefully avoided, and it cells no trouble to do fo. 

If the entry of the pipe is two feet under the furface, no air 
can ever get in. Floats ihould be placed above the entries, 
having lids hanging from them, which will flint the pipe be¬ 
fore the water runs too low. 

But air is alfo difengaged from fpring-water by merely 
paffing along the pipe. When pipes are fupplied by an en¬ 
gine, air is very often drawn in by the pumps in a difenga¬ 
ged ftate. It is alfo difengaged from its ftate of- chemical 
union, when the pumps have a fuflion-pipe of 10 or 12 
feet, which is very common. In whatever way it is intro¬ 
duced, it collefts in all the upper part of bendings, and 
choaks the paffage, fo that fometimes not a drop of wa¬ 
ter is delivered. Our cocks Ihould be placed there, which 
Ihould be opened frequently by perfons who have this in 
charge. Defaguliers deferibes a contrivance to be placed on 
all fuch eminences, which does this of itfelf. It is a pipe 
with a cock, terminating in a fmall ciftern. The key of 
the cock has a hollow ball of copper at the end of a lever. 

When there is no air in the main pipe, water comes out by 
this difeharger, fills the ciftern, raifes the ball, and thus (huts 
the cock. But when the bend of the main contains air, it 
rifes into the ciftern, and occupies the upper part of it. 

Thus the floating ball falls down, the cock opens and lets 
out the air, and the ciftern again filling with water, the ball 
rifes, and the cock is again fliut. 

A very neat contrivance for this purpofe was invented by 
the late profeffor Ruffel of Edinburgh. The cylind rical pipe 
BCDE (fig. 3.), at the upper part of a bending of the main, 
is ferewed on, the upper end of which is a flat plate per¬ 
forated with a fmall hole F. This' pipe contains a hollow 
copper cylinder G, to the upper part of which is fattened 
a piece of foft leather H. When there is air in the pipe, it 
comes out by the hole A, and occupies the difeharger, and 
then efcapes through the hole F. The water follows, and, 
rifing in the difeharger, lifts up the hollow cylinder G, 
cauling the leather H to apply itfelf to the plate CD, 
and (hut the hole. Thus the air is difeharged without the 
fmalleft lofs of water. 

It is of the moft; material confequence that there be no 
contraftion in any part of a conduit. This is evident; but 
it is alfo prudent to avoid all unneceffary enlargements. For, 
when the conduit is full of water moving along it, the velo¬ 
city in every fe&ion is inverfely proportional to the area of 
the feflio-n : it is therefore diminiihed wherever the pipe is 
enlarged ; but it muft again be increafed where the pipe 
contrafts. This cannot be without expending force in the 
acceleration. This ccyifumes part of the impelling power, 

whether 
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Water- whether this be a head of water, or the force of an engine. 
See what is faid on this fubjeCt in the article Pumps, n° 83, 
&c. Nothing is gained by any enlargement; and every con¬ 
traction, by requiring an augmentation of velocity, employs 
a part of the impelling force precifely equal to the weight 
of a column of water whofe bafe is the contracted paffage, 
and whofe height is the fall which would produce a veloci¬ 
ty equal to this augmentation. This point feems to have 
been quite overlooked by engineers of the firft eminence, 
and has in many inflances greatly diminifhed the perform¬ 
ance of their belt works. It is no lefs detrimental in open 
canals ; becaufe at every contraction a fmall fall is required 
for reftoring the velocity loft in the enlargement of the ca¬ 
nal, by which the general dope and velocity are dimintlhed. 
Another point which muft be attended to in the conducting of 
water is, that the motion fhould not be fubfultory, but con¬ 
tinuous. When water is to be driven along a main by the 
ftrokes of a reciprocating engine, it Ihould be forced into an 
air-box, the fpring of which may preferve it in motion along 
the whole fubfequent main. If the water is brought to reft 
at every fucceflive ftroke of the pifton, the whole mafs muft 
again be put in motion through the whole length'of the 
main. This requires the fame ufelefs expenditure of power 
as to communicate this motion to as much dead matter ; and 
this is over and above the force which may be neceffary for 
raifing the water to a certain height; which is the only cir- 
cumftance that enters- into the calculation of the power of 
the pump-engine. 

An air-box removes this imperfection, becaufe it keeps up 
the motion during the returning ftroke of the pifton. The 
compreffion of the air by the aCtive ftroke of the pifton muft 
be fuch as to continue the impulfe in oppofition to the con¬ 
trary preffure of the water (if it is to be raifed to fome 
height), and in oppofition to the friction or other refiftances 
which arife from the motion that the water really acquires. 
Indeed a very conftderable force is employed here alfo in 
changing the motion of the water, which is forced out of the 
capacious air-box into the narrow pipe ; and when this 
change of motion is not judicioufly managed, the expendi¬ 
ture of power may be as great as if all were brought to 
reft and again put into motion. It may even be greater, 
by caufing the water to move in the oppofite direction to its 
former motion. Of fuch confequence is it to have all thefe 
circumftances fcientifically coniideied. It is in fuch parti¬ 
culars, unheeded by the ordinary herd of engineers or pump- 
makers, that thefuperiority of an intelligent praClitioner is 
to be feen. 

Another material point in the conduit of water in pipes 
is the diftribution of it to the different perfcns who have 
occaiion for it. This is rarely done from the riling main. It 
is ufual to fend the whole into a ciftcrn, from which it is 
afterwards conducted to different places in feparate pipes. 
Till the difcovery of the general theorem by the chevalier 
Buat, this has been done with great inaccuracy. Engi¬ 
neers think that the different purchalers from water-works 
receive in proportion to their relpeCtive bargains when they 
give them pipes whofe areas are proportional to thefe pay¬ 
ments. But we now fee, that when thefe pipes are of any 
conftderable length, the waters of a larger pipe run with a 
greater velocity than thofe of a fmallerpipe having the fame 
flope. A pipe of two inches diameter will give much more 
water than four pipes of one inch diameter; it will give as 
much as five and a half fuch pipes, or more; becaufe the 
fquares of the difeharges are very nearly as the fifth powers 
of the diameters. This point ought therefore to be care¬ 
fully cor.fidercd in the bargains made with the proprietors 
of water works, and the payments made in this proportion. 
Pet haps the moll unexceptionable method would be to make 


a double diftribution. Let the water be firft let off in its Vfim¬ 
proper proportions into a fecond feries of final! cifterns, and 
let each have a pipe which will convey the whole water that 
is difeharged into it. The firft diftribution may be made 
entirely by pipes of one inch in diameter ; this would leave 
nothing to the calculation of the diftributor, for every man 
would pay in proportion to the number of fuch pipes which 
run into his own ciftern. 

In many cafes, however, water is diftributed by pipes de¬ 
rived from a main. And here another circumftance comes 
into aClion. When water is palling along a pipe, its pref- 
fure on the fides of the pipe is diminiftied by its velocity; 
and if a pipe is now derived from it, the quantity drawn 
off is alfo diminiftied in the fubduplicate ratio of the pief- 
fures. If the prelfure is reduced to £th, |tb, T " T th, &c. 
the difeharge from the lateral pipe is reduced to -fd, -|th, 

&c. 

It is therefore of great importance to determine, what 
this diminution of preffure is which arifes from the motion 
along the main. 

It is plain that if the water fuffered no refiftance in the 
main, its velocity would be that with which it entered, and 
it would pafs along without exerting any preffure. If the 
pipe were (hut at the end, the preffure on the Tides would 
be the full preffure of the head of water. If the head of 
water remain the fame, and the end of the tube be contrac¬ 
ted, but not flopped entirely, the velocity in the pipe is di¬ 
minifhed. If we would have the velocity in the pipe with 
this contracted mouth augmented to what it was before the 
contraction was made, we muft employ the preffure of a 
pifton, or of a head of water. This is propagated through 
the fluid, and thus a preffure is immediately excited on the 
fides of the pipe. New obftruCfions of any kind, ariling 
from friction or any other caufe, produce a diminution of 
velocity in the pipe. But when the natural velocity is 
checked, the particles reaCt on what obflruCts their mo¬ 
tion ; and this aCtion is uniformly propagated through a 
perfect fluid in every direction. The refiftance therefore 
which we thus aferibe to friction, produces the fame lateral 
preffure which a contraction of the orifice, which equally 
diminifhes the velocity in the pipe, would do. Indeed this 
is demonftrable from any diftir.Ct notions that we can form 
of thefe obftruCtions. They proceed from the want of per¬ 
fect fmoothnefi, which obliges the panicles next the fides 
to move in undulated lines. This excites tranfverfie forces 
in the fame manner as any confirm;-,ed curvilineal njet-on. 

A particle in its undulated puli tends to eltape from it, 
and aCts on the lateral panicle* in the fame manner that it, 
would do if moving fi.igly ia a cip’.ilary t the having the 
fame undulations; it would profs on the concave fide of eve¬ 
ry fuch undulation. Thus a p-efface is exerted arn./n<<- the 
particles, which is propagated to the tides of the pipe ; ra¬ 
the diminution of velocity may arife from a vile,duty or 
want of perfect fluidity. This obliges the pa. tide imme¬ 
diately preffed to drag along with it another particle \,hich 
is withheld by adhelion to the fides. This requires addi¬ 
tional preffure from a pifton, or an additional head of water ; 
and this preffure alfo is propagated to the fides of the pipe. 

Hence it ihould follow, that the preffure which water 
in motion exerts on the fides of its conduit is equal to 
that which is competent to the head of water which impels 
it into the pipe, dim-niftied by the head of water competent 
to the aCtual velocity with which it moves along the pipe. 

Let H reprefent the head of water which impels it into (he 
entry of the pipe, and h the head which would produce the 
aCtual velocity ; then H —b is the column which would pro¬ 
duce the preffure exerted on its fides. 

This is abundantly verified by vciy fimtde expeiiraevts. 

5X2 Let 
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Let an upright pipe be inferted into the fide of the main pipe. 
When the water runs out by the mouth of the main, it will 
rife in this branch till the weight of the column balances 
the preffure that fupports it; and if we then afcertain the 
velocity of the iffuing water by means of the quantity dif- 
charged, and compute the head or height neceffary for pro¬ 
ducing tills velocity, and fubtrafl this from the height of 
water above the entry of the main, we {hall find the height 
in the branch precifeiy equal to their difference. Our rea¬ 
ders may fee this by examining the experiments related by 
Gravefande, and (bill better by confulting the experiments 
narrated by Boffut, § 558, which are detailed with great 
xninutenefs; the refults correfponded accurately with this 
propofition. The experiments indeed were not heights of 
water fupported by this preffure, but water expelled by it 
through the fame orifice. Indeed the truth of the propo¬ 
fition appears in every way we can confider the motion of 
water. And as it is of the firft importance in the practice 
of conducting water (for reafons which will prefently ap¬ 
pear), it merits a particular attention. When an inclined 
tube is in train, the accelerating power of the water (or its 
•weight diminifhed in the proportion of the length of the 
oblique column to its vertical height, or its weight multi¬ 
plied by the fradionwhich expreffes the Aope), is in 

equilibrio with the obftrudtions ; and therefore it exerts no 
preffure on the pipe but what arifes from its weight alone. 
Any part of it would continue to Aide down the inclined 
plane with a conllant velocity, though detached from what 
follows it. It therefore derives no preffure from the head 
of water which impelled it into the pipe. The fame muft 
be faid of a horizontal pipe infinitely fmooth, or oppofing 
no refiftance. The water would move in this pipe with the 
full velocity due to the head of water which impels it into 
the entry. But when the pipe oppofes an obftrudtion, the 
head of water is greater than that which would impel it 
into the pipe with the velocity that it adually has in it; 
and this additional preffure is propagated along the pipe, 
where it is balanced by the actual refiilance, and therefore 
excites a quaqua verfum preffure on the pipe. In fhort, 
whatever part of the head of water in the refervoir, or of the 
preffure which impels it alongthetube, is not employed in pro¬ 
ducing velocity, is employed in adting againft fome obftruc- 
tion, and excites (by the readton of this obftrudtion) an equal 
preffure on the tube. The rule therefore is general, but is 
fubjedt to fome modifications which deferve our attention. 

In the Amply inclined pipe BC (fig. 4.), the preffure on 
any point S is equal to that of the head AB of water 
which impels the water into the pipe wanting j or minus 
that of the head of water which would communicate to it the 
velocity with which it actually moves. This we fhall call 
x, and confider it as the weight of a column of water whofe 
length alfo is x. In like manner H may be the column 
AB, which impels the water into the pipe, and would 
communicate a certain velocity ; and h may reprefent the 
column which would communicate the adtual velocity. We 
have therefore x = H— h. 

In the pipe HIKL, the preffure at the point I is AH 

_ h — I O, = H — h — 10 ; and the preffure at K is 

H — h + PK. 

And in the pipe DEFG, the preffure on E is =: AR — 

-fi _EM, = H — h — EM ; and the preffure at F is H 

_ b + FN. 

We muft carefully diftinguifh this preffure on any fquare 
inch of the pipe from the obftrudtion or refiftance which 
that inch adtually exerts, and which is part of the caufe of 
this preffure. The preffure is (by the laws of hydroftatics) 
the fame with that exerted on the water by a fquare inch 


of the pifton or forcing head of water. This muft ba- Water- 
lance the united obftrudtions of the whole pipe, in as far works, 
as they are not balanced by the relative weight of the wa- 
ter in an inclofed pipe. Whatever be the inclination of a 
pipe, and the velocity of the water in it, there is a certain 
part of this refiftance which may not be balanced by the 
tendency which the water has to Hide along it, provided 
the pipe be long enough; or if the pipe is too lhort, the 
tendency down the pipe may more than balance all the re¬ 
finances that obtain below. In the firft cafe, this overplus 
muft be balanced by an additional head of water; and in 
the latter cafe the pipe is not in train, and the water 
will accelerate. There is fomething in the mechanifm of 
thefe motions which makes a certain length of pipe necef- 
fary for bringing it into train ; a certain portion of the 
furface which acts in concert in obftrudting the motion. 

We do not completely underhand this circumftance, but 
we can form a pretty diftindt notion of its < mode of ac¬ 
ting. The film of water contiguous to the pipe is with¬ 
held by the obftrudtion, but glides along ; the film immedi¬ 
ately within this is withheld by the outer film, but glides 
through it: and thus all the concentric films glide within 
thofe around them, fomewhat like the Aiding tubes of a 
fpy-glafs, when we draw it out by taking hold of the 
end of the innermoft. Thus the fecond film paffes beyond 
the firft or outermoft, and becomes fine outermoft, and rubs 
along the tube. The third does the fame in its turn ; and 
thus the central filaments come at laft to the outfide, and all 
fuftain their greateft pofiible obftrudtion. When this is ac- 
complifhed, the pipe is in train. This requires a certain 
length, which we cannot determine by theory. We fee 
however that pipes of greater diameter muft require a 
greater length, and this in a proportion which is probably 
that of the number of filaments, or the fquare of the dia¬ 
meter. Buat found this fuppofition agree well enough 
with his experiments. A pipe of one inch in diameter 
fuftained no change of velocity by gradually Aiortening it 
till he reduced it to fix feet, and then it difcharged a little 
more water. A pipe of two inches diameter gave a fenfible 
augmentation of velocity when ihortened to 25 feet. He 
therefore fays, that the fquare of the diameter in inches, 
multiplied by 72, will exprefs (in inches) the length necef- 
fary for patting any pipe in train. 

The refiftance exerted by a fquare inch of the pipe makes 
but a fmall part of the preffure which the whole refiftances 
occalion to be exerted there before they can be overcome. 

The refiftance may be reprefented by —, when d is the hy¬ 
draulic depth (^th of the diameter), and s the length of a 
column whofe vertical height is one inch, and it is the rela¬ 
tive weight of a column of water whofe bafe is a fquare 
inch, and height is d. For the refiftance of any length s 
of pipe which is in train, is equal to the tendency of the 
water to Aide down (being balanced by it) ; that is, is equal 

to the weight of this column multiplied by —. The mag¬ 
nitude of this column is had by multiplying its length by 
its fedtion. The fedtion is the produdt of the border b or 
circumference, multiplied by the mean depth d, or it is b d. 

This, multiplied by the length, is b d s ; and this multiplied 

by the Aope “is b d, the relative weight of the column 

whofe length is /. The relative weight of one inch is there- 

bd 

fore —; and this is in equilibrio with the refiftance of 3 

ring of the pipe one inch broad. This, when unfolded, is 3 
parallelogram b inches in length. One inch of this there¬ 
fore 
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works, fore is—> the relative weight of a column of water having 

d for its height and a fquare inch for its bafe. Snppofe the 
pipe four inches in diameter, and the flope =: 253, the 
refiftance is one grain ; for an inch of water weighs 253 
grains. 

This knowledge of the prefitire of water in motion is of 
great importance. In the management of rivers and canals 
it inftruffs us concerning the damages which they prdduce 
in their beds by tearing up the fail; it informs us of the 
ftrength which we muft give to the banks: but it is of more 
confequence in the management of clofe conduits. By this 
we muft regulate tire ftrength of our pipes ; by this alfo we 
muft afcertain the quantities of water which may be drawn 
off by lateral branches from any main conduit. 

With refpefl to the firft of thefe objedls, where fecurity 
is our foie concern, it is proper to confider the preffure in 
the moft unfavourable circumftar.ces, viz. when the end of 
the main is (hut. The cafe is not unfrequent. Nay, when 
the water is in motion, its velocity in a conduit feldom ex¬ 
ceeds a very few feet in a fecond. Eight feet per fecond 
requires only one foot of water to produce it. We fhould 
therefore eftimate the ftrain on all conduits by the whole 
height of the refervoir. 

In order to adjuft the ftrength of a pipe to the ftrain, we 
may conceive it as con lifting of two half cylinders of infu- 
perable ftrength, joined along the two feams, where the 
ftrength is the fame with the ordinary ftrength of the ma¬ 
terials of which it is made. The infide preffure tends to 
burft the pipe by tearing open thefe feams, and each of them 
fuftains half of the llrain. The ftrain on an inch of thefe 
two feams is equal to the weight of a column of water whole 
height is the depth of the feam below the furface of the re- 
fervoir, and wbofe bafe is an inch broad and a diameter of 
the pipe in length. This follows from the common principles 
of hydroftatics. 

Suppofe the pipe to be of lead, one foot in diameter and 
100 feet under the furface of the refervoir. Water weighs 
62-r pounds per foot. The bafe of our column is therefore 
-jij-th of a foot, and the tendency to burft the pipe is ico 
X62 t x -Vth = S tt°» =521 pounds nearly. Therefore 
an inch of one feam is ftrained by 260 i pounds. A rod of 
lead one inch fquare is pulled afunder by 860 pounds (fee 
Strength of Materials, n° 40). Therefore, if the thicknefs 
of the feam is = inches, or -j-d of an inch, it will juft 
withftand this ftrain. But we muft make it much ftronger 
than this, efpecially if the pipe leads from an engine which 
fends the water along it by ftarts. Belidor and Uelaguiliers 
have given tables of the thicknefs and weights of pipes which 
expetience has found fufficientfor the different materials and 
depths. Defaguiliers fays, that a leaden pipe of |-ths of an 
inch in thicknefs is ftrong enough for a height of 140 feet 
and diameter of 7 inches. From this we may calculate all 
others. Belidor lays, that a leaden pipe 1 2 inches diameter 
and 60 feet deep fhould be half an inch thick : but thefe 
things will be more properly computed by means of the lift 
given in n° 40 of the article Strength of Materials. 

The application which we are moft anxious to make of 
the knowledge of the preffure of moving waters is the deri¬ 
vation from a main conduit by lateral branches. This oc¬ 
curs very frequently in the diftribution of waters among the 
inhabitants of towns; and it is fo imperfedily underftood by 
the greateft part of thofe who take the name of engineers, 
that individuals have no fecurity that they lhall get even one 
half of the water they bargain and pay for ; yet this may 
be as accurately afcertained as any other problem in hydrau¬ 
lics by means of our general theorem. The cafe therefore 
merits our particular attention. 


It appears to be determined already, when we have alter- WPer¬ 
tained the preflures by which tire water is impelled into thefe works, 
lateral pipes, efpecially after we have faid that the experi¬ 
ments of Boffut on the adtual difcharges from a lateral pipe 
fully confirm the theoretical dodtrine. But much remains 
to be eonfidered. We have feen that there is avail diffe¬ 
rence between the difcharge made through a hole, or even 
through a ftiort pipe, and the difcharge from the far end 
of a pipe derived from a main conduit. And even when 
this has been afcertained by our new theory, the difcharge 
thus modified will be found confiderably different from the 
real fiate of things : For when water is flowing along amain 
with a known velocity, and therefore exerting a known 
preffure on the circle which we propofe for the entry of a 
branch, if we infert a branch there water will go along it ; 
but this will generally make a confiderable change in the 
motion along the main, and therefore in the preffure which 
is to expel the water. It alfo makes a confiderable change 
in the whole quantity which paffes along the anterior part 
of the main, and a (till greater change on what moves along 
that part of it which lies beyond the branch : it therefore 
affedts the quantity neceflary for the whole fupply, the force 
that is required for propelling it, and the quantity delivered 
by other branches. This part therefore of the manage¬ 
ment of water in conduits is of confiderable importance and 
intricacy. We can propofe in this place nothing more than 
a Elution of fuch leading queftions as involve the chief cir- 
cumftances, recommending to our readers the perufal of ori¬ 
ginal works on this fubjedt. M. Boflut’s experiments are 
iully competent to the eflablifliment of the fundamental prin¬ 
ciple. The hole through which the lateral difcharges were 
made was but a few feet from the refervoir. The pipe 
was fucceflively lengthened, by which the refillances were 
increafed, and the velocity diminiftied. But this did not 
affecl the lateral difcharges, except by affedting the pref- 
fures: and the difcharges from the end of the main were 
fuppofed to be the fame as when the lateral pipe was not in- 
ferted. Although this was not ftridlly true, the difference 
was inftnfible, becaufe the lateral pipe had but about the 
18th part of the area of the main. 

Suppofe that the difcharge from the refervoir remains the 
fame after the derivation of this branch, then the motion of 
the water all the way to the infertion of the branch is the 
fame as before ; but, beyond this, the difcharge is diminiffi- 
ed by all that is difeharged by the branch, with the head x 
equivalent to the preffure on the fide. The difcharge by 
the lower end of the main being diminifhed, the velocity and 
refiftance in it are alfo diminiftied. Therefore the difference 
between x and the head employed to overcome the fridtion 
in this fecond cafe, would be a needlefs or inefficient part 
cf the whole load at the entry, which is impoffible j for eve¬ 
ry force produces an effedf, or it is deftroyed by fome re- 
adlion. The effedt of the forcing head of water is to 
produce the greateft difcharge correfponding to the ob- 
ftrudtions ; and thus the difcharge from the refervoir, or 
the fupply to the main, muft be augmented by the infertion 
of the branch, if the forcing head of water remains the 
fame. A greater portion therefore of the forcing head was 
employed in producing a greater difcharge at the entry of 
the main, and the remainder, lefs than x, produced the prefi. 
fure on the fides. This head was the one competent to the 
obftrudtions refulting from the velocity beyond the infertion 
of the branch; and this velocity, diminiftied by the dif¬ 
charge already made, was lefs than that at the entry, and 
even than that of the main without a branch. This will 
appear more diftindtly by putting the cafe into the form of 
an equation. Therefore let H —x be the height due to 
the velocity at the entry, of which the effedt obtains only 

hori- 
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is the only one which ails on lances the refinance in the firft part of the main, and the 


horizontally. The head 
the fides of the tube, tending to produce the difeharge by 
the branch, at the fame time that it muft overcome the ob- 
ftruitions beyond the branch. If the orifice did not exift 
and if the force producing the velocity on a fhort tube be 
reprefented by 2 G, and the feition ot the main b y A, 
the fupply at the entry of the main would be A V2 G 
Vri — x ; and if the orifice had no influence on the value 


of 




the difeharge by the orifice would be D 

1 ) being its difeharge by means of the head H, when the 
end of the main is Ihut; for the difeharges are in the fubdu- 
plicate ratio of the heads of water by which they are ex¬ 


pelled } and therefore VH : -Jx = D : D^/ 

But we have feen that x muft diminifhj and we know 
that the obftruitions are nearly as the fquare roots of the 
velocities, when thefe do not differ much among themfelves. 
Therefore calling y the preffure or head which balances the 
refiftances of the main without a branch, while x is the head 
neceffary for the main with a branch, we may inftitute this 
. x(H— y ) 

proportion y : H — y = x :-y—— ’ anc * ^is 4 ^ term 

will exprefs the head producing the velocity in the main 
beyond the branch (as H— y would have done in a main 
without a bran ch). Th is velocity beyond the branch will 

be Vz G ~ -— > an d the difeharge at the end 


will be A V2 G 




(H y ) . jf t0 t jjj s we t j le 


difeharge of the branch, the fum will be the whole difeharge, 
and therefore the whole fupply. Therefore we have the follow- 

Q x (H ■— y) 


ing equation, A V2 G VH- 


: A </2 G 


+ D 


y x 

TT 


From this we 
2 GHA’ 


deduce the value of x = 


( A vz G y 


2 GA J 


This value 


of 


y ' V'H 

being fubftituted in the equation of the difeharge J of 


the branch, which was 




will give the difehar¬ 


ges required, and they will differ fo much the more from 
the difeharges calculated according to the Ample theory, as 
the velocity in the main is greater. By the Ample theory, 
we mean the fuppofition that the lateral difeharges are filch 
as would be produced by the head H— h, where H is the 
height of the refervoir, and h the head due to the adlual 
velocity in the main. 

And thus it appears that the proportion of the difeharge 
by a lateral pipe from a main that is Unit at the far end, 
and the difeharge from a main that is open, depends not 
only on the preffures, but alfo on the fize of the lateral pipe, 
and its diftance from the refervoir. When it is large, it 
greatly alters the train of the main, under the fame head, 
by aheiing the difeharge at its extremity, and the velocity 
in it beyond the branch ; and if it be near the refervoir, it 
greatly alters the train, becaufe the diminifhed velocity takes 
place through a greater extent, and there is a greater dimi¬ 
nution of the refiftances. 

When the branch is taken off at a confiderable diftance 
from the refervoir, the problem becomes morecomplicated^ 
and the head x is refolved into two parts ; one of which ba. 


other balances the refiftances beyond the lateral pipe, with 
a velocity diminifhed by the difeharge from the branch.— 
A branch at the end of the main produces very little change 
in the train of the pipe. 

When the lateral difeharge is great, the train may be fo 
altered, that the remaining part of the main will not run 
full, and then the branch will not yield the fame quantity. 
Thevelocity in a very long horizontal tube may be fo fmall 
(by a fmall head of water and great obftrudtions in a very 
long tube) that it will juft run full. An orifice made in its 
upperfide will yield nothing ; and yet a fmall tube inferted 
into it will carry a column almoft as high as the refervoir. 
So that we cannot judge in all cafes of the preffures by the 
difeharges, and viceverfa . 

If there be an inclined tube, having a head greater than 
what is competent to the velocity, v.e may bring it into 
train by an opening on its upper fide near the refervoir. 
This will yield fome water, and the velocity will diminifh 
in the tube till it is in train. If we fhould now enlarge 
the hole, it will yield no more water than before. 

And thus we have pointed out the chief circumftances 
which affedt thefe lateral difeharges. The difeharges are 
afterwards modified by the conduits in which they are con¬ 
veyed to their places of deftination. Thefe being generally 
of fmall dimenfions, for the fake of economy, the veloci¬ 
ty is much diminifhed. But, at the fame time, it approach¬ 
es nearer to that which the fame conduit would bring 
diredUy from the refervoir, becaufe its fmall velocity will 
produce a lefs change in the train of the main conduit. 

We fhould now treat of jets of water, which ftill make 
an ornament in the magnificent pleafure grounds of the 
wealthy. Some of thefe are indeed grand objects, fuch as 
the two at Peterhoff in Ruffia, which fpout about 60 feet 
high a column of nine inches diameter, which falls again, 
and (hakes the ground with its blow. Even a fpout of an 
inch or two inches diameter, lancing to the height of 150 
feet, is a gay objedl, and greatly enlivens a pleafure-ground ; 
efpecially when the changes of a gentle breeze bend the jet 
to one fide. But we have no room left for treating this 
fubjedt, which is of fome nicety ; and muft conclude this ar¬ 
ticle which a very fhort account of the management of wa¬ 
ter as an adtive power for impelling machinery. 

II. Of Machinery drawn by Water. 

This is a very comprehenfive article, including almoft 
every poflible fpecies of mill. It is no lefs important, and 
it is therefore matter of regret, that we cannot enter into 
the detail which it deferves. The mere defeription of the 
immenfe variety of mills which are in general ufe, would fill 
volumes; and a fcientific defeription of their principles and 
maxims of conftrudtion would almoft form a complete body 
of mechanical fcience. But this is far beyond the limits of 
a Work like ours. Many of thefe machines have been al¬ 
ready deferibed under their proper names, or under the ar¬ 
ticles which give an account of their manufadlures ; and for 
others we muft refer our readers to the original works, 
where they are deferibed in minute detail. The great aca¬ 
demical colledtion Des Arts et Metiers, publifhed at Paris 
in many folio volumes, contains a defeription of the pecu¬ 
liar machinery of many mills ; and the volumes of the En¬ 
cyclopedic Methodique, which particularly relate to the mecha¬ 
nic arts, already contain many more. All that we can do 
in this place is, to confider the chief circumftances that are 
common to all water-mills ; and from which all muft derive 
their efficacy. Thefe circumftances are to be found in the 
manner of employing water as an ailing power, and moft of 

them 
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Water- them are comprehended in the conftruction of water-wheels. 
^ work3 When we have explained the principles and the maxims of 

condrudlion of a water-wheel, every reader converfant in 
mechanics knows, that the axis of this wheel may be em¬ 
ployed to tranfmit the force impreffed on it to any fpecies 
of machinery. Therefore nothing fubfequent to this can 
with propriety be confidered as iuatcr -< works . 

Water-wheels are of two kinds, diftinguilhed by the man¬ 
ner in which water is made an impelling power, viz. by its 
weight, or by its impulfe. This requires a very different 
form and manner of adaptation; and this forms an oftenfible 
didincdion, diffidently obvious to give a name to each clafs. 
When water is made to adl by its weight, it is deli¬ 
vered from the fpout as high on the wheel as poffible, that 
it may continue long to prefs it down : but when it is made 
to drike the wheel, it is delivered as low' as poffible, that it 
may have previoufly acquired a great velocity. And thus 
the wheels are faid to be overshot or undershot. 

Of Overjhot Wheels . 

This is nothing but a frame of open buckets, fo difpo- 
fed round the rim of a wheel as to receive the water deli¬ 
vered from a fpout; fo that one fide of the wheel is load¬ 
ed with water, while the other is empty. The confe- 
quence mud be, that the loaded fide mud defcend. By this 
motion the water runs out of the lower buckets, while the 
empty buckets of the rifing fide of the wheel come under 
the fpout in their turn, and are filled with water. 

If it were poffible to condrud the buckets in fuch a man¬ 
ner as to remain completely filled with water till they come 
to the very bottom of the wheel, the preffure with which 
the water urges the wheel round its axis would be the fame 
as if the extremity of the horizontal radius were continually 
loaded with a quantity of water fufficierit to fill a fquare 
pipe, whofe fe&ion is equal to that of the bucket, and 
whofe length is the diameter of the wheel. For let the 
buckets BD and EF (fig. 5.) be compared together, the 
arches DB and EF are equal. The mechanical energy of 
the water contained in the bucket EF, or the preffure with 
which its weight urges the wheel, is the fame as if all this 
water were hung on that point T of the horizontal arm 
CF, where it is cut by the vertical or plumb line BT. This 
is plain from the molt elementary principles of mechanics. 
Therefore the effedl of the bucket BD is to that of the 
bucket EF as CT to CF or CB. Draw the horizontal 
lines PB b b, QD dd. It is plain, that if BD is taken very 
fmall, fo that it may be confidered as a ftraight line, BD : 
BO = CB : BP, and EF: b d = CF : CT, and EF X CT 
z= b d X CF. Therefore if the prifm of water, whofe verti¬ 
cal fedtion is b b d d, were hung on at F, its force to urge the 
wheel round would be the fame as that of the water lying 
in the bucket BD. The fame may be faid of every bucket; 
and the effedfive preffure of the whole ring of water 
A f HKFI, in its natural fituation, is the fame with the 
pillar of water ahha hung on at F. And the effect of any 
portion BF of this ring is the fame with that of the corre- 
iponding portion b F f b of the vertical pillar. We do not 
take into account the fmall difference which arifes from the 
depth B or F f , becaufe we may fuppofe the circle de- 
fcribed through the centres of gravity of the buckets. And 
in the farther profeeution of this fubjeft, we ihall take fimi- 
lar liberties, with the view of fimplifying the fubjedt, and 
laving time to the reader. 

But fuch a (late ot the wheel is impoffible. The bucket 
at the very top of the wheel may be completely filled with 
water ; but when it comes into the oblique pofition BD, 
a part of the water mud run over the outer edge f, and the 
bucket will only retain the quantity ZBDfy and if the 


buckets are formed by partitions diredled to the axis of he 
wheel, the whole water mull be run out by the time that 
they defcend to the level of the axis. To prevent this ma¬ 
ny contrivances have been adopted. The wheel has been 
furrounded with a hoop or fwecp, confiding of a circular 
board, which comes almod into contadl with the rim of the 
wheel, and terminates at H, where the water is allowed to 
run off. But unlefs the work is executed with uncommon 
accuracy, the wheel made exadlly round, and the fweep ex- 
adlly fitting it, a great quantity of water efcapes between 
them ; and there is a very fenfible obllrudlion to the mo¬ 
tion of fuch a wheel, from famething like friftion between 
the water and the fweep. Frod alfo effedtually dops the 
motion of fuch a wheel. Sweeps have therefore been gene¬ 
rally laid afide, although there are fituations where they 
might be nfed with good effeft. 

Mill-wrigbts have turned their whole attention to the gi¬ 
ving a form to the buckets which lhall enable them to re¬ 
tain the water along a great portion of the circumference of 
the wheel. It would be endlefs to defcribe all tbefe con¬ 
trivances ; and we fhall therefore content ourfelves with one 
or two of the mod approved. The intelligent reader will 
readily fee that many of the circumdances xvhich concur in 
producing the ultimate effed (fuch as the facility with which 
the water is received into the buckets, the place which it is 
to occupy during the progrefs of the bucket from the top 
to the bottom of the wheel, the readinefs with which they 
are evacuated, or the chance that the water has of beins; 
dragged beyond the bottom of the wheel by its adhefion, 
&c. See .) are fuch as do not admit of precife calculation or 
reafoning about their merits; and that this or that form can 
feldom be evidently demondrated to be the very bed poffible. 
But, at the fame time, he will fee the general reafons of pre¬ 
ference, and his attention will be diredled to circumdances 
which mud be attended to, in order to have a good bucket¬ 
ed wheel. 

Fig. 6. is the outline of a wheel having 40 buckets. 
The ring of board contained between the concentric circles 
QDS and PAR, making the ends of the buckets, is called 
the shrouding, in the language of the art, and Q_P is cal¬ 
led the depth of Jhrouding. Til: inner circle PAR is cal¬ 
led the Sole of the wheel, and ufually confills of bonus 
nailed to drong wooden rings of compafs timber of conli- 
dcrable fcantling, firmly united with the arms or radii. 
The partitions, which determine the form of the buckets, 
confid of three different planes or boards AB, BC, CD, 
which are varioully named by different artills. We have 
heard them named the Start or Shoulder, the Arm, 
and the Wrest (probably for wrid, on account of a re- 
femblance of the whole line to the human arm) ; B is alfo 
called the Elbow. Fig. 7. reprefents a fmall portion of 
the fame bucketing on a larger fcale, that the proportions 
of the parts may be more didindly feen. AG, the foie of 
one bucket, is made about -fth more than the depth GH 
of the flirouding. The dart AB is f of AI. The plane 
BC is fo inclined to AB that it would pafs through H ; 
but it is made to terminate in C, in fuch a manner that 
FC is -|ths of GH or AI. Then CD is fo placed that 
HD is about fth of IH. 

By this condrudlion, it follows that the area FABC is 
very nearly equal to DABC ; fo that the water which will 
fill the fpace FABC will all be contained in the bucket 
when it lhall come into fuch a pofition that AD is a hori¬ 
zontal line; and the line AB will then make an angle of 
nearly 35 0 with the vertical, or the bucket wdl be k° font 
the perpendicular. If the bucket defcend fo much lower 
that one half of the water runs out, the line AB ,vn make 
an angle of zj u , or 24 0 nearly, with the vertical. There¬ 
fore 
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Water- fore the wheel, filled to the degree now mentioned, will 
VV -'‘ begin to lofe water at about -jth of the diameter from the 
bottom, and half of the water will be difchargcd from the 
lowed; bucket, about T ' T th of the diameter farther down. 
Thefe fituations of the difcharging bucket are marked at 
T and V in fig. 6. Had a greater proportion of the buc¬ 
kets been filled with water when they were under the fpout, 
the difcharge would have begun at a greater height from 
the bottom, and we fhould lofe a greater portion of the whole 
iall of water. The lofs by the prefent condruAion is lefs 
than -t—th (fuppofing the water to be delivered into the 
wheel at the very top}, and may be e(timated at about 
rj ; for the lofs is the verfed fine of the angle which 
the radius of the bucket makes with the vertical. The 
verfed fine of 35 0 is nearly-f-th of the radius (being 0,1 8085), 
or T^th of the diameter. It is evident, that if only \ of 
this water were fupplied to each bucket as it paffes the 
fpout, it would have been retained for io° more of a re¬ 
volution, and the lofs of fall would have been only about 
Trs-th. 

Thefe obfervations ferve to (how, in general, that an ad¬ 
vantage is gained by having the buckets fo capacious that 
the quantity of water which each can receive as it paffes 
the fpout may not nearly fill it. This may be accompliffi- 
ecl by making them of a fufficient length, that is, by ma¬ 
king the wheel fufficiently broad between the two (hroud- 
ings. Economy is the only objection to this praAice, and 
it is generally very ill placed. When the work to be per¬ 
formed by the wheel is great, the addition of power gained 
by a greater breadth will foon compenfate for the additional 
expence. 

The third plane CD is not very frequent ; and mill¬ 
wrights generally content themfelves -vs ith continuing the 
board all the way from the elbow B to the outer edge of 
the wheel at H ; and AB is generally no more than -f-d of 
the depth AI. But CD is a very evident improvement, 
caufing the wheel to retain a very fenfible'addition to the 
water. Some indeed make this addition more confiderable, 
by bringing BC more outward, fo as to meet the rim of 
the wheel at H, for inftance, and making HD coincide 
with the rim. But this makes the entry of the water forne- 
what more difficult during the very fhort time that the 
opening of the bucket paffes the fpout. To facilitate this 
as much as poffible, the water (hould get a direAion from 
the fpout, fuch as will fend it into the buckets in the mod 
perfeA manner. This may be obtained by delivering the 
water through an aperture that is divided by thin plates of 
board or metal, placed in the proper pofition, as we have 
reprefented in fig. 6. The form of bucket lad mentioned, 
having the wred concentric with the rim, is unfavourable 
to the ready admiffion of the w'ater; whereas an oblique 
wred conducts the water which has miffed one bucket into 
the next below. 

The mechanical confideration of this fubjeA alfo (hows 
us, that a deep ihrouding, in order to make a capacious 
bucket, is not a good method : it does not make the buc¬ 
kets retain their water any longer ; and it diminiflies the 
effective fall of water ; for the water received at the top of 
the wheel immediately falls to the bottom of the bucket, 
and thus (hortens the fictitious pillar of water, which we 
ihowed to be the meafure of the effective or ufeful preffure 
on the wheel: and this concurs with our former reafons for 
recommending as great a breadth of the wheel, and length 
of buckets, as economical confiderations will permit. 

A bucket wheel has been executed lately by Mr Robert 
Burns, at the cotton mills of Houdon, Burns, and Co. at 
Cartfide in Renfrewfhire, of a condruCtion entirely new, 
but founded on a good principle, which is fufceptible of 


great extenfion. It is' reprefented in fig. 8. The bucket Water- 
confids of a dart AB, an arm BC, and a wred CD, con- 
centric with the rim. But the bucket is alfo divided by a 
partition LM, concentric with the foie and rim, and fo 
placed as to make the inner and outer portions of nearly 
equal capacity. It is evident, without any farther reafon- 
ing about it, that this partition will enable the bucket to 
retain its water much longer. When they are filled -fd, 
they retain the whole water at i8° from the bottom ; and 
they retain \ at 11°. They do not admit the water quite 
fo freely as buckets of the common condruAion ; but by- 
means of the contrivance mentioned a little ago for the 
fpout (alfo the invention of Mr Burns, and furnifhed with 
a race-work, which raifed or depreffed it as the fupply of 
water varied, fo as at all times to employ the whole fall of 
the water), it is found, that a flow moving wheel allows 
one half of the water to get into the inner buckets, efpe- 
cially if the partition do not altogether reach the radius 
drawn through the lip D of the outer bucket. 

This is a very great improvement of the bucket-wheel; 
and when the wheel is made of a liberal breadth, fo that 
the water may be very (hallow in the buckets, it feems to 
carry the performance as far as it can go. Mr Burns made 
the fird trial on a wheel of 24 feet diameter ; and its per¬ 
formance is manifedly fuperior to that of the wheel which 
it replaced, and which was a very good one. It has alfo 
another valuable property : When the fupply of water is 
very fcanty, a proper adjudment of the apparatus in the 
fpout will direA almod the whole of the water into the 
outer buckets; which, by placing it at a greater didance 
from the axis, makes a very fenfible addition to its mecha¬ 
nical energy. 

We faid that this principle is fufceptible of confiderable 
extenfion; and it is evident that two partitions will increafe 
the effeA, and that it will increafe with the number of par¬ 
titions : fo that when the praAice now begun, of making 
water-wheels of iron, (hall become general, and therefore 
very thin partitions are ufed, their number may be greatly 
incrcafed without any inconvenience : and it is obvious, that 
this feries of partitions mud greatly contribute to the ftiff- 
nefs and general firmnefs of the whole wheel. 

There frequently occurs a difficulty in the making of 
bucket-wheels, when the half-taught mill-wright attempts 
to retain the water a long time in the buckets. The water 
gets into them with a difficulty which he cannot account 
for, and fpills all about, even when the buckets are not 
moving away from the fpout. This, arifet from the air, 
which mud find its way out to admit the water, but is 
obftruAed by the entering water, and occafions a great 
fputtering at the entry. This may be entirely prevented 
by making the fpout confiderably narrower than the wheel. 

This will leave room at the two ends of the buckets for the 
efcape of the air. This obdruAion is vallly greater than 
one would imagine; for the water drags along with it a 
great quantity of air, as is evident in the Water-blafl de¬ 
ferred by many authors. 

There is another and very ferious obdruAion to the mo¬ 
tion of an overftiot or bucketed wheel. When it moves in 
back-water, it is not only refided by the water, when it 
moves more (lowly than the wheel, which is very frequently 
the cafe, but it lifts a great deal in the rifing buckets. In 
fome particular dates of back-water, the defending buc¬ 
ket fills itfelf completely with water; and, in other cafes, 
it contains a very confiderable quantity, and air of com¬ 
mon denfity ; while in fome rarer cafes it contains Jefs wa¬ 
ter, with air in a condenfed date. In the fird cafe, the 
rifing bucket mud come up filled with water, which it can¬ 
not drop till its mouth get out of the water. I11 the fe- 
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Water- corn! cafe, part of the water goes out before this; but the 
works, air rarefies, and tl.et efins there is ftill fome water dragged or 
lifted up by the wheel,by ludtion a 1 * it is ufually called. In the 
lalt cale there is no fuch back load on the rifing fide of the 
wheel, but (which is as detrimental to its performance) the 
def'cending fide is employed in condenfing air; and although 
this air aids the afcent of the rifing fide, it does not aid it 
fo much as it impedes the defcending (ide, being (by the 
form of the bucket) nearer to the vertical line drawn thro’ 
the axis. 

All this may be completely prevented by a few holes 
made in the Hurt of each bucket. Air being at leaf! 800 
times rarer than water, will efcape through a hole almoft 
30 times fatter with the fame preffure. Very moderate 
holes will therefore fuffice for this purpofe : and the fmall 
quantity of water which thefe holes difeharge during the 
defeent of the buckets, produces a lofs which is altogether 
infignificant. The water which runs out of one runs into 
another, fo that there is only the lofs of one bucket. We 
have feen a wheel of only 14 feet diameter working in near¬ 
ly three feet of back water. It laboured prodigioufly, and 
brought up a great load of water, which fell from it in a- 
brupt dallies, which rendered motion very hobbling. 
When three holes of an inch diameter were made in each 
bucket (12 feet long), the wheel laboured no more, there 
was no more plunging of water from its rifing fide, and its 
power on the machinery was increafed more than ~th. 

Thefe pradlicalobfervations may contain information that 
is new even to feveral experienced mill-wrights. To per- 
fons lefs informed they cannot fail of being ufeful. We 
n6w proceed to confider the adtion of water thus lying in 
the buckets of a wheel: and to afeertain its energy as it 
may be modified by different circumftances of tall, velo¬ 
city, &c. 

With refpedl to variations in the fall, there can be little 
room for difculfion. Since the adlive preffure is meafured by 
the pillar of water reaching from the horizontal plane where 
it is delivered on the wheel, to the horizontal plane where 
■it is fpiiled by the wheel, it is evident that it mutt be pro¬ 
portional to this pillar, and therefore we mutt deliver it 
as high and retain it as long as poffible. 

This maxim obliges us, in the firtt place, to ufe a wheel 
whofe diameter is equal to the whole fall. We fhall not 
gain any thing by employing a larger wheel; for although 
we fhould gain by ufing only that part of the circumference 
where the weight will adt more perpendicularly to the ra¬ 
dius, we fhall lofe more by the neceffity of difeharging the 
water at a greater height from the bottom: For we mutt 
fuppofe the buckets of both the wheels equally well con- 
flrudted ; in which cafe, the heights, above the bottom, 
where they will difeharge the water, will increafe in the 
proportion of the diameter of the wheel. Now, that we 
fhall lofe more by this than we gain by a more diredt ap¬ 
plication of the weight, is plain, without any further rea- 
foning, by taking the extreme cafe, and fuppofing our 
wheel enlarged to fuch a fize, that the ufeiefs part below is 
equal to our whole fall. In this cafe the water will be 
fpiiled from the buckets as foon as it is delivered into them. 
All intermediate cafes, therefore, partake of the imperfec¬ 
tion of this. 

When our fall is exceedingly great, a wheel of an equal 
diameter becomes enormoufly big and expenfive, and is of 
itfelf an unmanageable load. We have feen wheels of 58 
feet diameter, however, which worked extremely well ; but 
they are of very difficult conftrudlion, and extremely apt 
to warp and go out of lhape by their weight. In cafes 
like this, where we are unwilling to lofe any part of the 
force of a fmall llream, the bett form of a bucket-wheel is 
Vol. XVIII, Part. II. 


an inverted chain-pump. Inftead of employing a chain- 
pump of the bell conttrudfion, ABCDEA (fig. 9.) to 
raife water through the upright pipe CB, by means of a 
force applied to the upper wheel A, let the water be de¬ 
livered from a fpout F, into the upper part of the pipe BC, 
and it will prefs down the plugs in the lower and narrower 
bored part of it with the lull weight of the column, and 
efcape at tire dead level of C. This weight will urge round 
the wheel A without any defalcation ; and this is the molt 
powerful manner that any fall of water whatever can be ap¬ 
plied, and exceeds the moll perfedt overfhot wheel. But 
though it excels all chains of buckets in economy and in 
effedt, it has all the other imperfedtions of this kind of ma¬ 
chinery. Though the chain of plugs be of great ftrength, 
it has fo much motion in its joints that it needs frequent re¬ 
pairs ; and when it breaks, it is generally in the neighbour¬ 
hood of A, on the loaded fide, and all comes down with a 
great crafh. There is alfo a lofs of power by the immer- 
fion of fo many plugs and chains in the water ; for there 
can be no doubt but that if the plugs were trig enough 
and little enough,- they would buoy and even draw up the 
plugs in the narrow part at C. They mutt therefore dimi- 
nifli, in all other cafes, the force with which this plug is 
preffed down. 

The velocity of an overfhot wheel is a matter of very 
great nicety ; and authors, both fpeculative and pradtical, 
have entertained different, nay oppofite, opinions on the 
fubjedt. Mr Belidor, whom the engineers of Europe have 
long been accuftomed to regard as facred authority, main¬ 
tains, that there is a certain velocity related to that ob¬ 
tainable by the whole fall, which will procure to an over- 
Ihot wheel the greatett performance. Defaguilliers, Smea- 
ton, Lambert, Des Parceux, and others, maintain, that 
there is no fuch relation, and that the performance of an 
overfhot-wheel will be the greater, as it moves more {lowly 
by an increafe of its load of work. Belidor maintains, 
that the adlive power of water lying in a bucket-wheel of 
any diameter is equal to that of the impulfe of the fame 
water on the floats of an underfhot wheel, when the water 
iffues from a fluice in the bottom of the dam. The other 
writers whom we have named att'ert, that the energy of 
an underfhot-wheel is but one-half of that of an overfhot, 
adluated by the fame quantity of water falling from the 
fame height. 

To a manufadturing country like Britain, which derives the 
aftonilhing fuperiority, by which it more than compenfates 
for the impediments of heavy taxes and luxurious liviiru 
chiefly from its machinery, in which it leaves all Europe far 
behind, the deerflon of this queftion, in fuch a manner as 
fhall leave no doubt or mifconception in the mind even of 
an unlettered artift, mutt be confidered as a material fervice ; 
and we think that this is eafily attainable. 

When any machine moves uniformly, the accelerating 
force or preffure adtually exerted on the impelled point of 
the machine is in equilibrio with all the refiftances which 
are exerted at the working point with thofe arifing from 
fridlion, and thofe that are excited in different parts 
of the machine by their mutual adtions. This is an 
inconteftable truth ; and though little attended to by the 
mechanicians, is the foundation of all pradical knowledge 
of machines. Therefore, when an overfhot-wheel moves 
uniformly, with any velocity whatever, the water is adting 
with its whole weight: for gravity would accelerate its de¬ 
feent, if not completely balanced by fome readtion ; and in 
this balance gravity and the readting part of the machine 
exert equal and oppofite preffures, and thus produce the 
uniform motion of the machine. We are thus particular 
on this point, becaufe we obferve mechanicians of the fir ft 
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employing a mode of reaf .ning on the queftion now 
L>' 10'e us winch is fj.ecious, and appears to prove the con- 
clufior. which they dr.iw ; but is neverthelefs contrary to 
true rnech mic 4 principles. They affert, that the flower 
a heavy body is dclcend.ng (fuppofe in a fcale fulpended 
irom an axis in peiitrochea), the more does it prefs on the 
fcale, and the more does it urge the machine round; and 
therefore the flower an overfhot wheel turns, the greater is 
the force with which the water urges it round, and the 
more work will be done. It is very true that the machine 
is more forcibly impelled, and that more work is done : but 
this is not becaufe a pound of water preffes more ftrongly, 
but becaufe there is more water preffing on the wheel; for 
the fpout Supplies at the fame rate, and each bucket re¬ 
ceives more water as it paffes by it. 

Let us therefore examine this queftion by the unqueftion- 
able principles of mechanics. 

Let the overlhot-wheel A f H (fig, 5.) receive the wa¬ 
ter from a fpout at the very top of the wheel; and, in or¬ 
der that the, wheel may not be retarded by dragging into 
motion the water Amply laid into the uppermoft bucket at 
A, let it be received at B, with the velocity (directed in a 
tangent to the wheel) acquired by the head of water AP. 
This velocity, therefore, mud be equal to that of the rim 
of the wheel. Let this be v, or let the wheel and the 
water move over v inches in a fecond. Let the buckets 
•be of fuch dimenfions, that all the water which each receives 
•as it pa fils the fpout is retained till it comes to the pofi- 
tion R, where it is difchaiged at once. It is plain that, 
.in place of the feparate quantities of water lying in each 
bucket, we may fubftitute a continued ring of water, equal 
to their fum, and uniformlydiftributed in tbefpaceBER ?fp. 
This conftitutes a ring of uniform thicknefs. Let the area 
of its crofs fedion (t B or F f be called a. We have al¬ 
ready demonstrated, that the mechanical energy with which 
this water on the circumference of the w-heel urges it round, 
is the fame with what would be exerted by the pillar b r rb 
•preSling on F/, or a&ing by the lever CF. The weight 
of this pillar may be expreSTed by a X b r, or a X PS ; and 
if we call the radius CF of the wheel R, the momentum 
or mechanical energy of this weight will be reprefented by 
a X PS X R. ’ 

Now, let us fuppofe that this wheel is employed to raife 
a weight W, which is fufpended by a rope wound round 
the axis of the wheel. Let r be the radius of this axle. 
Then W X r is the momentum of the work. Let the 
weight rife with the velocity u when the rim of the wheel 
turns with the velocity v, that is, let it rife u inches in a 
fecond. 

Since a perfect equilibrium obtains between the power 
and the work when the motion is uniform, we muft have 
WXr = «xPSxR- But it is evident that R : r — v 1 u 
Therefore W X » — « X«X PS. 

Now the performance of the machine is undoubtedly 
jmeafured by the weight and the height to which it is rai- 
fed in a fecond, or by W x «• Therefore the machine is 
in . its beft poffible Slate when a x X P S is a maximum. 
But it is plain that a X v is an invariable quantity ; for it 
is the cubic inches of water which the fpout fupplies in a 
fecond. If the wheel moves faft, little water lies in each 
bucket, and a is fmall. When v is fmall, a is great, for 
the oppofite reafon ; but a X » remains the fame. There¬ 
fore we muft make PS a maximum, that is, we muft de¬ 
liver the water as high up as poffible. But this diminishes 
AP, and this diminishes the velocity of the wheel: and as 
this has no limit, the propofition is demonstrated ; and an 
•verlhot-whe.d does the more work as it moves flowed. 

Convincing as this dffeuffion. muft be to any mechanician, 
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we are anxious to imprefs the fame maxim on the minds Water* 
ot practical men, unaccultomed to mathematical reasoning works, 
of any kind. We therefore beg indulgence for adding a 
popular view of che queltion, which requires no fuch invef- 
tigation. 

We may reafon in this way: Suppofe a wheel having 30 
buckets; and that iix cubic feet of water are delivered in a 
fecond on the top of the wheel, and difeharged without 
any lofs by the way at a certain height from the bottom 
of the wheel. Let this be the cafe, whatever is the rate 
of the wheel’s motion ; the buckets being of a fufficient ca¬ 
pacity to hold all the water which Sails into them. Let 
this wheel be employed to raife a weight of any kind, fup¬ 
pofe water in a chain of 30 buckets, to the fame height, 
and with the fame velocity. Suppofe, farther, that when 
the load on the rifing Side of the machine is one-half of that 
on the wheel, the wheel makes four turns in a minute, or 
one turn in 15 Seconds. During this time 90 cubic feet 
of water have flowed into the 30 buckets, and each has 
received three cubic feet. Then each of the rifing buckets 
contains i-J- feet; and 45 cubic feet are delivered into the 
upper ciftern during one turn of the wheel, and 180 cubic 
feet in one minute. 

Now, fuppofe the machine fo loaded, by making the ri¬ 
fing buckets more capacious, that it makes only two turns 
in a minute, or one turn in 30 feconds. Then each de- 
feending bucket muft contain Six cubic feet of water. If 
each bucket of the riling fide contained three cubic feet, 
the motion of the machine would be the fame as before. 

Phis is a point which no mechanician will controvert. 

Wiien two pounds are Sufpended to one end of a String 
which paffes over a pulley, and one pound to the other end, 
the delcent of the two pound will be the fame with that 
or a Sour pounds weight, which is employed in the fame 
manner to draw up two pounds. Our machine would 
therefore continue to make four turns in the minute, and 
would deliver 90 cubic feet during each turn, and 360 in 
a minute. But, by fuppofition, it is making but two turns 
in a minute: this muft proceed from a greater load than 
three cubic feet of water in each riling bucket. The ma¬ 
chine mull therefore be raifing more than 90 S'eet of water 
during one turn of the wheel, and more than 180 in the 
minute. 

Thus it appears, that if the machine is turning twice as- 
flow as before, there is more than twice the former quantity in 
tlie rifing buckets, and more will be railed in a minute by 
the fame expenditure of power. In like manner, if the ma¬ 
chine go tlnee times as flow, there muft be more than three 
times the former quantity of water in the rifing buckets, 
and more work will be done. 

But vve .may go farther, and affert, that the more we 
retard the machine, by loading it with more work of a 
Similar kind, the greater will be its performance. This 
does not immediately appear from the prefent difeuffion:. 

But let us call the firll quantity of water in the riling buc¬ 
ket A; the water railed by four turns in a minute will, 
be 4 x 30 x A, =: 120 A. The quantity in this bucket, 
when the machine goes twice as flow, has been Ihown to be 
greater than 2 A (call it 2 A x w) ; the water railed by 
two turns in a minute will be 2 x 30 X J Af »,= 120 A 
+ 60 x. Now, let the machine go four times as flow, ma¬ 
king but one turn in a minute, the rifing bucket muft 
now contain more than twice 2 A + or more than 4 A 
-J- 2 « ; call it 4 A 4- 2 * -}- y. The work done by one. 
turn in a minute will now be 30 X 4 A 4- 2 x + y — 120 A 
4- 60 x 3OJ1. 

By fuch an mdudlion of the work, done with any rates 
of. motion vve choofe, it is evident that the performance of. 

the 
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Water- the machine increafes with every diminution of its velocity It is but ofhte years that mil'.:, have L:;a conftrudled Watcr- 
that is produced by the mere addition of a fimilar load of or attended to with that accuracy and fcicntific {kill which 
work, or that it does the more work the flower it goes. are neceffary for deducing confidential ccnclufions from any 

Wc have fuppofed the machine to be in its ftate of per- experiments that can be made with them ; and it is ihere- 
manent uniform motion. If we confider it only in the be- fore no matter of wonder that the opinions of mill-wrisdus 
ginning of its motion, the refult is ftill more in favour of have been fo different on this fubjedh There i, a natural 
flow motion : For, at the firft adtion of the moving power, wifli to fee a machine moving brifkly; it has the appear- 
the inertia of the machine itfelf confumes part of it, and it ance of adtivity: but a very flow motion always looks as it 
acquires its permanent fpeed by degrees ; during which, the the machine were overloaded. For this reafon mill-wi ivhis 
refinances arifmg from the work, fridion, &c. increafe, till have always yielded flowly and with fame reludhtnce? to 
they exadtly balance the preflure of the water; and after the repeated advices of the mathematicians : but they have 
this the machine accelerates no more. Now the greater yielded; and we fee them adopting maxims of conflruclion 
the power and the refiftauce arifing from the work are, in more agreeable to found theory; making the-ir wheels of 
proportion to the inertia of the machine, the fooner will all great breadth, and loading them with a great deal of work, 
arrive at its ftate of permanent velocity. Mr Euler fays, that the performance of the beft 1 ; !1 cert- 

There is another circuraftance which impairs the perfor- not exceed that of the worft above f th : but we have feen 
mance of an ovcrftiot-wheel moving with a great velocity, a ftream of water completely expended in driving a final! 
viz. the effects of the centrifugal force on the water in the flax mill, which now drives a cotton mill of 4000 fondle,, 
buckets. Our mill-wrights know well enough, that too with all its carding, roving, and drawing nMchincrv, be- 
great velocity will throw the water out of the buckets ; but fides the lathes and other engines of the frnith and car pen- 
few, if any, know exactly the diminution of power produ- ters workfliops, exerting a force not lefs than ten times 
ced by this caufe. The following very Ample conftrudtion what fufficed for the flax-mill. 

■will determine this: Let AOB (fig. 10.) be an overflrot The above difeuflion only demqpftrates in general the 
wheel, of which AB is the upright diameter, and C is the advantage of flow motion ; but does not point out in any de¬ 
centre. Make CF the length of a pendulum, which will g ree the relation between the rate of motion and the work 
make two vibrations during one turn of the wheel. Draw performed, nor even the principles on which it depend,. 

FE to the elbow of any of the buckets. The water in this Yet this is a futjeft fit for mathematical inveftigation ; and 
bucket, inftead of having its furface horizontal, as NO, we would profecute it in this place, if it were ncccff.irv for 
will have it in the diredtion n O perpendicular to FE very t h c improvement of pratfical mechanics. But we have feen 
nearly. _ _ that there is not, in the nature of things, a maximum of 

For the time of falling along half of FC is to that of performance attached to any particular rate of motion which 
two vibrations of this pendulum, cr to the time of a revo- fl^Md therefore be preferred. For this reafon we omit 
lution of the wheel as the radius of a circle is to its cir- this difeuflion of mere fpeculative curi firy. It is very in- 

cumference : and it is well known, that the time of moving tr ; ca te : For we mull not now exprefs the preflure on the 

along half of AC, by the uniform adtion of the centrifugal wheel by a conjlant pillar of water incumbent on the extre- 
force, is to that of a revolution as the radius of a circle to m ; ty 0 f t h e horizontal arm, as we did before when we fup- 
its circumference. Therefore the time of deferring \ of po f e d t ] le buckets completely filled ; nor by a imaller cor- 
AC by the centrifugal force, is equal to the time of deferi- j} ant p jH ar , correfponding to a fmaller but equal quantity ly- 
bing 4 of FC by gravity* Thefe fpaces, being fimilarly ing in every bucket. Each different velocity puts a different 
deferibed in equal times, are proportional to the accelera- quantity of water into the bucket as it paffes the fpout; and 
ting forces.. Therefore 4 : FC : 4 AC, or FC : AC = gra- this occafions a difference in the place where the difeharge 
vity : centrifugal force. Complete the parallelogram FCEK. ; s begun and completed. This circumftance is fome obftacle 
A particle at E is urged by its weight in the diredtion t o the advantages of very flow motions, becaufe it brings on 
KE, with a force which may be expreffed by FC or KE; t h e difeharge fooner. All this may indeed be expreffed by 
and it is urged by the centrifugal force in the diredtion a fimple equation of eafy management; but the whole pro- 
CE, with a force = AC or CE. By their combined ac- ce f s 0 f (be mechanical difeuflion is both intricate and te- 
tion it is urged in the diredtion FE. Therefore, as the dious, and the refults are fo much diverfified by the forms 

furface of Handing water is always at right angles to the D f t h e buckets, that they do not afford any rule of fuffi- 

aftion of gravity, that is, to the plum-line, fo the furface c ; ent generality to reward our trouble. The curious reader 
of the water in the revolving bucket is perpendicular to the may f ee a ver y full inveftigation of this fubjedt in two difi- 
adtion of the combined force FE. fertations by Elvius in the Swedifh. Traniadlions, and in 

Let NEO be the pofition of the bucket, which juft holds t h e Mydrodynr.mique of Profeffor lCirftner of Gottingen ; who 
all the water which it received as it paffed the fpout when has abridged thefe Diflertations of Elvius, and conlidcrably 
not affedted by the centrifugal force; and let NDO be its improved the whole inveftigation, and has added fome com- 
pofition when it would be empty. Let the vertical lines parifons of his deductions with the adlual performance of 
through D and E cut the circle deferibed round C with fome great works. Thefe comparifons, however, are not 
the radius CF iu the points FI and I. Draw HC, IC, very fatisfadlory. There is alfo a valuable paper on this 
cutting the circle AOB in L and M. Make the arch d'S' fubjedt by Mr Lambert, in the Memoirs of the Acude- 
equal to A L, and the arch c * equal to AM: Then C S my of Berlin for the year 1775. From thefe differ lations, 
and C « will be the petitions of the bucket on thc revolving and from the Hydrodynamique of the Abbe Boflut, the reader 
wheel, correlponding to CDO and CEO on the wheel at will get all that theory can teach of the relation between 
reft. Water will begin to run out . at «, and it will be all the preffures of the power and work on the machine and 
gone at /.—The demonftration is evident. the rates of its motion. The pradlical reader may reft with 

The force which now urges the wheel is ftill the weight confidence on the fimple demonftration we have given, that 

ready in the buckets: For though the water is urged in the the performance is improved by diminifhing the velocity, 
direction and with the force FE, one of its conftituents, All we have to do, therefore, is to load the machine, 

CL, has no tendency to impel the wheel; and KE is the and thus to diminifti its fpeed, unlefs other phyfical circum- 

•only impelling force. ftances throw obftacles in the way: but there are fuch ob- 

.5 Y z ftacles. 
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Water- ftacles. In all machines there are little inequalities of ac- 
tion that are unavoidable. In the adtion of a wheel and 
pinion, though made with the utmoft judgment and care, 
there are fuch inequalities. Thefe increafe by the changes 
of form occafioned by the wearing of the machine—much 
greater irregularities arife from the fubfultory motions of 
cranks, dampers, and other parts which move unequally or 
reciprocally. A machine jnay be fo loaded as juft to be 
in equilibrio with its work, in the favourable pofition of its 
parts. When this changes into one lefs favourable, the ma¬ 
chine may flop ; if not, it at leaft ftaggers, hobbles, or 
works unequally. The rubbing parts bear long on each 
other, with enormous preffures, and cut deep, and iricreafe 
fridtion. Such flow motions muft therefore be avoided. 
A little more velocity enables the machine to get over thofe 
increafed reftftances by' its inertia, or the great quantity of 
motion inherent in it. Great machines poffefs this advan¬ 
tage in a fuperior degree, and will therefore work fteadily 
with a fmaller velocity. Thefe circumfiances are hardly fu- 
fceptible of mathematical difcuflion, and our beft reliance 
is on well diredted experience. 

For this purpofe, the reader will do well to perufe with 
care the excellent paper by Mr Smeaton in the Philofophi- 
cal Tranfadlions for 1759. This differtation contains a 
numerous lift of experiments, moft judicioufly contrived by 
him, and executed with the accuracy and attention, to the 
moft important cireumftances, which is to be obferved in all 
that gentleman’s performances. 

It is true, thefe experiments were made with fmall mo¬ 
dels; and we muft not, without great caution, transfer the 
remits of fuch experiments to large works. But we may 
fafely transfer the lotus, of variation which refult from a va¬ 
riation of cireumftances, although we muft not adopt the 
abfolute quantities of the variations themfelves. Mr Smea¬ 
ton was fully aware of the limitations to which conclufions 
drawn from experiments on models are fubjedt, and has made 
the applications with his ufual fagacity. 

His general inference is, that, in fmaller works, the rim 
of the overfhot-wheel fhould not have a greater velocity than 
three feet in a fecond ; but that larger mills may be allowed 
a greater velocity than this. When every thing is execu¬ 
ted in the beft manner, he fays that the work performed 
will amount to fully two-thirds of the power expended ; that 
is that three cubic feet of water defeending from any 
height will raife two to the fame height. See fome farther 
account of this differtation under the word Mechanics, 
fedt. 5. 

It is not very eafy to compare thefe _dedudtions with ob- 
fervations on larger works; becaufe there are few cafes where 
we have good meafures of the reiiltances oppofed by the 
woik performed by the machine. Mills employed for 
pumping water afford the beft opportunities. But the in¬ 
ertia oi their working gear diminifhes their ufeful perform¬ 
ance very fenfibly ; becaufe their great beams, pump-rods, 
&c. have a reciprocating motion, which muft be deftroyed, 
and produced anew in every ftroke. We have examined 
fome machines of this kind which are efteemed good ones ; 
and we find few of them whofe performance exceeds one 
half of the power expended. 

By comparing other mills with thefe, we get the beft in¬ 
formation of their refiftances. The comparifon with mills 
worked by Watt and Boulton’s fleam engines is perhaps a 
better meafure of the refiftances oppofed by different kinds 
of work, becaufe their power is very diftindtly known. We 
have been informed by one of the moft eminent engineers, 
that a ton and half of water per minute falling one foot will 
grind and drefs one buftiel of wheat/;/- hour. This is equi¬ 
valent to 9 tons falling xo feet. 
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If an overfhot-wheel oppofed no refiflance, and only one Water- 
bucket were filled, the wheel would acquire the velocity 
due to a fall through the whole height. But when it is in 
this ftate of accelerated motion, if another bucket of water 
is delivered into it, its motion muft be checked at the firft, 
by the neceflity of dragging forward this water. If the 
buckets fill in fucceffion as they pafs the fpout the velocity 
acquired by an unrefifting wheel is but half of that which one 
bucket would give. In all cafes, therefore, the velocity is 
diminifhed by the inertia of the entering water when it is 
Amply laid into the upper buckets. The performance will 
therefore be improved by delivering the water on the wheel 
with that velocity with which the wheel is really moving. 

And as we cannot give the diredtion of a tangent to the 
wheel, the velocity with which it is delivered on the wheel 
muft be fo much greater than the intended velocity of the 
rim, that it fhall be precifely equal to it when it is eftima- 
ted in the diredtion of the tangent. Three or four inches 
of fall are fufficient for this purpofe: and it fhould never be 
negledted, for it has a very fenfible influence on the perform¬ 
ance. - But it is highly improper to give it more than this,^ 
with the view of impelling the wheel by its ftroke. For 
even although it were proper to employ part of the fall in 
this way (which we fhall prefently fee to be very impro¬ 
per), we cannot procure this impulfe; becaufe the water falls 
among other water, or it ftrikes the boards of the wheel 
with fuch obliquity that it cannot produce any fenfible ef¬ 
fedt. 

It is a much debated queftion among mill-wrights, Whe¬ 
ther the diameter of the wheel fhould be fuch as that the wa¬ 
ter will be delivered at the top of the wheel l or larger, fo 
that the water is received at fome diftance from the top* 
where it will adt more perpendicularly to the arm ? We ap- 
prehend that the obfervations formerly made will decide in 
favour of the firft pradtice. The fpace below, where the 
water is difeharged from the wheel, being proportional to 
the diameter of the wheel, there is an undoubted lofs of fall 
attending a large wheel; and this is not compenfated by de¬ 
livering the water at a greater diftance from the perpendi¬ 
cular. We fhould therefore recommend the ufe of the 
whole defeending fide, and make the diameter of the wheel 
no greater than the fall, till it is fo much reduced that 
the centrifugal force begins to produce a fenfible effedt. 

Since the rim can hardly have a fmaller velocity than three 
feet per fecond, it is evident that a fmall wheel muft revolve 
more rapidly. This made it proper to inferLthe determi¬ 
nation that we have given, of the lofs of power produced by 
the centrifugal force. But even with this in view, we fhould 
employ much fmaller wheels than are generally done on 
fmall falls.' Indeed the lofs of water at the bottom may be 
diminiflied, by nicely fitting the arch which furrounds the 
wheel, fo as not to allow the water to efcape by the fides or 
bottom. While this improvement remains in good order, 
and the wheel entire, it produces a very fenfible effedt; but 
the paffage widens continually by the wearing of the wheel. 

A bit of flick or ftone falling in about the wheel tears oft' 
part of the fhrouding or bucket, and frofty weather fre¬ 
quently binds all faft. It therefore feldom anfwers expec¬ 
tations. We have nothing to add on this cafe to what we 
have already extradled from Mr Smeaton’s Differtation ou 
the Subjedt of Breaft or half Overfhot Wheels. 

There is another form of wheel by which water is made 
to adt on a machine by its weight, which merits confidera- 
tion. This is known in Britain by the name of Barker’s 
will, and has been deferibed by Fkfaguilliers, vol. ii. p, 

460. It confifts of an upright pipe or trunk AB (fig. 11), 
communicating with two horizontal branches BC, B c, 
which have a hole C c near their ends, opening in oppofite 

direc- 


C 9°S ] 
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Wacr- directions, at right angles to their lengths. Suppofe water When the machine (conftrinfted exadly as we have defer!- v/ater- 

_° r _ 8 . to be poured in at the top from the fpout F, it will run bed) moves round, the water which iffues defeends in the 

out by the holes C and c with the velocity correfponding to vertical trunk, and then, moving along the horizontal arms, 
the depth of thefe holes under the furface. The confe- partakes of this circular motion. This excites a centrifugal 
quence of this mult be, that the arms will be preffed back- force, which is exerted againft the ends of the arms by the 
wards; for there is no folid furface at the hole C, on intervention of the fluid. The whole fluid is fubjecled to 
which the lateral preffure of the water can be exerted, while this preffure (increafmg for every feCtion acrofs the arm in 
it adts with its full force on the oppofite fide of the arm. the proportion of its diftance from theaxis),andeverypar- 
This unbalanced preffure is equal to thd weight of a column tide is preffed with the accumulated centrifugal forces of 

having the orifice for its bafe, and twice the depth under the all the feitions that are nearer to the axis. Every fedtion 

furface of the water in the trunk for its height. This mea- therefore fuftains an adlual preffure proportional to the 
lure of the height may feem odd, becaufe if the orifice were fquare of its diftance from the axis. This increafes the ve- 
Ihut, the preflure on it is the weight of a column reaching locity of efflux, and this increafes the velocity of revolution ; 
from the furface. But when it isopen, the water iffues and this mutual co-operatiOn would feem to terminate in an 
with nearly the velocity acquired by falling from the fur- infinite velocity of both motions. But, on the other hand, 
face, and the quantity of motion produced is that of a co- the circular motion muft be given anew to every particle of 
lumn of twice this length, moving with this velocity. This water as it enters the horizontal arm. This can be done 
is adtually produced by the preffure of the fluid, and muft only by the motion already in the arm, and at its expence, 
therefore be accompanied by an equal readtion. Thus there muft be a velocity which cannot be overpaffed 

Now fuppofe this apparatus fet on the pivot E, and to even by an unloaded machine. But it is alfo plain, that by 
have a fpindle AD above the trunk, furnifhed with a cy- making the horizontal arm very capacious, the motion of 
lindrical bobbin D, having a rope wound round it, and paf- the water from the axis to the jet may be made very flow, 
ftng over a pulley G. A weight W maybe fufpended and much of this diminution of circular motion prevented, 
there, which may balance this backward preffure. If the Accordingly, Euler has recommended a form by which this 
weight be too fmall for this purpofe, the retrograde motion is done in the mod eminent degree. His machine conftfts 
of the arms will wind up the cord, and raife the weight; and of a hollow conoidal ring, of which fig. 12. is a fedtion. 
thus we obtain an adting machine, employing the preffure The part AH h a is a fort of funnel bai'on, which receives 
of the water, and applicable to any purpofe.- A runner the water from the fpout E; not in the direction pointing 
millftone may be put on the top of the fpindle; and we towards the axis, but in the direftion, and with the precife 
ftiould then produce a flour mill of the utmoft fimplicity, velocity of its motion. This prevents any retardation by 
having neither wheel nor pinion, and fubjedt to hardly any dragging forward the water. The water then paffes down 
wear. It is fomewhat furprifing, that although this was between the outer conoid AC c a and the inner conoid 
invented at the beginning of this century, and appears to HG^ h along f^iiral channels formed by partitions foldered 
havefuch advantage in point of fimplicity, it has not come to both conoids. The curves of thefe channels are deter- 
into ufe. So little has Dr Defaguilliers’s account been at- mined by a theory which aims at the annihilation of all un¬ 
tended to (although it is mentioned by him as an excellent neceffary and improper motions of the water, but which is 
machine, and as highly inftrudtive to the hydraulift), that too abftrufe to find a place here. The water thus conduc- 
the fame invention was again brought forward by a Ger- ted arrives at the bottom CG, eg. On the outer circum- 
man profeffor (Segner) as his own, and has been honoured ference of this bottom are arranged a number of fpouts 
by a feries of elaborate difquifitions concerning its theory (one for each channel), which are all diredted one way in 
and performance by Euler and by John Bernoulli. Eu- tangents to the circumference. 

ler’s Differtations are to be found in the Memoirs of the Adopting the common theory of the reaction of fluids. 

Academy of Berlin, 1751, Sic. and in the Nov. Comment, this fhould be a very powerful machine, and fhould raife T 8 T ths 
Petropol. tom. vi. Bernoulli’s are at the efld of his Hy- of the water expended. But if we admit the readtion to be 
draulics. Both thefe authors agree in faying, that this ma- equal to the force of the iffuing fluid (and we do not fee 
chine excels all other methods of employing the force of bow this can be refufed), the machine muft be nearly twice 
water. Simple as it appears, its true theory, and the beft as powerful. We therefore repeat our wonder, that it has 
form of conftrndtion, are moft abftrufe and delicate fubjedts ; not been brought into ufe. But it appears that no trial has 
and it is not eafy to give fuch an account of its principles been made even of a model; fo that we have no experiments 
as will be underftood by an ordinary reader. to encourage an engineer to repeat the trial. Even the late 

We fee, in general, that the machine muft prefs back- author Profeffor Segner has not related any thing of this kind 
wards; and little inveftigation fuffices for underftanding m\\\sExercitat';ones Hydraulic a, where he particularly deferibes 
the intenfity of this preffure, when the machine is at reft, the machine. This remiffnefs probably has proceeded from 
But when it is allowed to run backwards, withdrawing it- fixing the attention on Euler’s improved conftrudtion. It is 
felf from the preflure, the intenfity of it is diminifhed ; and plain that this muft be a moft cumbrous mafs, even in a fmall 
if no other circumftances intervened, it might not be diffi- fize, requiring a prodigious veflel, and carrying an unwieldy 
cult to fay what particular preffure correfponded to any rate load. If we examine the theory which recommends this cou- 
f of motion. Accordingly, Defaguilliers, prefuming on the ftrudtion, we find that the advantages, tho’ real and fenfible, 
fimplicity of the machine, affirms the preffure to be the bear but a fmall proportion to the whole performance of 
weight of a column, which would produce a velocity of ef- the fimple machine as invented by Dr Barker. It isthere- 
flux equal to the difference of the velocity of the fluid and fore to be regretted, that engineers have not attempted to 
of the machine ; and hence he deduces, that its performance realife the firft projeft. We bej leave to recommend it, 
will be the greateft poflible, when its retrograde velocity is v/ith an additional argument taken from an addition made 
one-third of the velocity acquired by falling from the fur- to it by Mr Mafhon de li Cour, in Rnzicr’s Journal de 
face, in which cafe, it will raife -/ T ths of the water expended Phyjique, January and Auguft 1775. This gentleman 
to the fame height, which is double of the performance of a hiur:» down a large pip.- FEH (fig. I3.)irm a refervoir, 
mill adted on by the ; mjndfe cf water. bci-ds it upward at H, and inf oduces it into tw 'horizontal 

But this is a very imperfedt account of the operation, arms DA, DB, which have an uptight fpindle DK, carry¬ 
ing 
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Wstef- Ing a r'.?.;ftoce in the ftyle cf Dr Barker’s mill. The in- 
^ u ,uou» mechanician willhave no difficulty of contriving a 
method of joining theie pipes, fo as to petmit a free circu¬ 
lar motion without ioiing much water. The operation of 
the machine in this form is evident. The water, preffed by 
the column FG, flows out at the holes A and B, and the 
unbalanced preffure on the oppolite Tides of the arms forces 
them round. The compendioufnefs and other advantages 
of this conftruCtion are mod linking, allowing us to make 
ufe of the greateft fall without any increafe of the fize of the 
machine. It undoubtedly enables us to employ a ftream of 
water too fcanty to be employed in any other form. The 
author gives the dimenlions of an engine which he had feen 
at Bourg Argental. AB is 92 inches, and its diameter 3 
inches; the diameter of each orifice is i-| ; FG is 21 
feet; the pipe D was fitted into C by grinding ; and the 
internal diameter of D is 2 inches. 

When the machine was performing no work, or was un¬ 
loaded, and emitted water by one hole only, it made 115 
turns in a minute. This gives a velocity of 46 feet per 
fecond for the hole. This is a curious fail : For the water 
would iffue from this hole at reft with the velocity of 37^. 
This gieat velocity (which was much lefs than the velocity 
with which the water actually quitted the pipe) was un¬ 
doubtedly produced by the prodigious centrifugal force, 
which was nearly 17 times the weight of the water in the 
orifice. 

The empty machine weighed 80 pounds, and its weight 
was half fupported by the upper prelfure of the water, fo 
that the friction of the pivots was much diminilhed. It is a 
pity that the author has given no account of any work done 
by the machine. Indeed it was only working ventilators 
for a large hall. His theory by no means.embraces all its 
principles, nor is it well-founded. 

We think that the free motion round the neck of the 
■feeding pipe, without any lofs of water or any confiderable 
friction, may be obtained in the following manner : AB 
(fig. 14.) reprefents a portion of the revolving horizontal 
pipe, and CEeepartof the feeding pipe. The neck of 
the firft is turned truly cylindrical, fo as to turn eafily, but 
without Ihake, in the collar C c of the feeding-pipe, and 
each has a fhoulder which may fupport the other. That 
the friction of this joint may not be great, and the pipes 
deftroy each other by wearing, the horizontal pipe has an 
iron fpindle EF, fixed exactly in the axis of the joint, and 
refting with its pivot F in a ftep of hard fteel, fixed to the 
iron bar GH, which goes acrofs the feeding-pipe, and is 
•firmly fupported in it. This pipe is made bell-fhaped, wi¬ 
dening below. A collar or hofe of thin leather is fitted to 
the infide of this pipe, and is reprefented (in feCtion) by 
LKM mk /. This is kept in its place by means of a metal 
•or wooden ring N n, thin at the upper edge, and taper fha- 
ped. This is drawn in above the leather, and ftretches it, 
and caufes it to apply to the fide of the pipe all around. 
There can be no leakage at this joint, becaufe the water 
■will prefs the leather to the fmooth metal pipe ; nor can 
there be any fenfible friction, becaufe the water gets at the 
edge of the leather, and the whole unbalanced preffure is at 
the fmall crevice, between the two metal fhoulders. Thefe 
ihoulders need not touch, fo that the friction muft be in- 
fenfible. We imagine that this method of tightening a 
turning joint may be ufed with great advantage in many 
cafes. 

We have only farther to obferve on this engine, that any 
imperfection by which the paffage of the water is diminifh- 
«d or obftruCted produces a faving of water which is in ex- 
aCt proportion to the diminution of effect. The only inac¬ 


curacy that is not thus compenfated is when the jets are Water- 
not at right angles to the arms. work*. 

We repeat our withes, that engineers would endeavour to w ^ v '^* 
bring this machine into ufe, feeing many lituations where it 
may be employed to great advantage. Suppofe, for inftance, 
a fmall fupply of water from a great height applied in this 
manner to a centrifugal pump, or to a hair belt paffing over 
a pulley, and dipping in the water of a deep well. This 
would be a hydraulic machine exceeding all others in fimpli- 
city and durability, though inferior in effeCt to fome other 
conftruCtions. 

2. Of Underfoot Wheels. 

All wheels go by this name where the motion of the wa¬ 
ter is quicker than that of the partitions or boards of the 
wheel, and it therefore impels them. Thefe are called the 
float-boards , or floats, of an underthot wheel. The water, 
running in a mill-row, with a velocity derived from a head 
of water, or from a declivity of channel, ftrikes on thefe 
floats, and occafions, by its deflections fidewife and upwards, 
a preffure en the floats fufficient for impelling the wheel. 

There are few points of practical mechanics that have 
been more confidered than the aCtion of water on the'floats 
cf a wheel; hardly a book of mechanics being filent on the 
fubjeCt. But the generality of them, at leaft fuch as are 
intelligible to perfons who are not very much converfantin 
dynamical and mathematical dtefuffion, have hardly done 
any thing more than copied the earlieft deductions from 
the Ample theory of the refiftance of fluids. The confe- 
quence has been, that our practical knowledge is very im¬ 
perfect; and it is (till chiefly from experience that we muft 
learn the performance of underfhot wheels. Unfortunately 
this flops thejr improvement; becaufe thofe who have the 
only opportunities of making the experiments are not fuf- 
ficiently acquainted with the principles of hydraulics, and 
are apt to aferibe differences in their performance to trifling 
noflrumsin their conftruCtion, or in the manner of applying 
the impulfe of the water. 

We have faidfo much on the imperfection of our theories 
of the impulfe of fluids in the article Resistance of Fluids, 
that we need not repeat here the defects of the common 
explanations of the motions of underfhot wheels. The 
part of this theory cf the impulfe of fluids which agrees beft 
with obfervation is, that the impulfe is in the duplicate propor¬ 
tion of the velocity with which the waterJlrikts thefloat. That 
is, if v be the velocity of the ftream, and u the velocity of 
the float, we (hall have F, the impulfe on the float when 
held faft to its impulfejf on the float moving with the velo¬ 
city u, as v 1 to v — id, and f=z Fx -~ u - _ 

v 1 

This is the preffure acting on the float, and urging the 
wheel round its axis. The wheel muft yield to this motion, 
if the refiftance of the work does not exert a fuperior pref¬ 
fure on the float in the oppofite direction. By yielding, the 
float withdraws from the impulfe, and this is therefore di- 
minifhed. The wheel accelerates, the refinances increafe, 
and the impulfes diminifh, till they become an exaCt balance 
for the refinances. The motion now remains uniform, and 
the momentum of impulfe is equal to that of refiftance. 

The performance of the mill therefore is determined by this ; 
and, whatever be the conftruCtion of the mill, its perform¬ 
ance is beft when the momentum ef impulfe is greateft. 

This is had by multiplying the preffure on the float by it s 
velo city. Therefore the momentum will be expreffed by 

F X V -~- X «• But fince F and v' are conftant quanti¬ 
ties. 
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^fater- ties, the momentum will be proportional to u X 

Ji'-v-w * repiefent the relative velocity. Then v—x will be 
— u, aid the momentum will be pro port ional to v — x 
X * 2 , and will be a maximum when v — x X * 2 ' s a max¬ 
imum, or when v x * — x 3 is a maximum. This will be dif- 
aovered by making its fluxion —o. That is, 

2 V X X - 3 x % x—o. 

end 2 v x — 3 x 2 — o 
or 2 v — 3 x z= o 

and 2o=3*, and xr-tt; and therefore v — x, or 
*, ~ fn. That is, the-velocity of the float mult be one 
third of the velocity of the ftream. It only remains to fay 
what is the abfolute preffure on the float thus circumftanced. 
Let the velocity v be fuppofed to arife from the preffure of 
a head of water b. The common theory teaches that the 
impulfe on a given furface S at reft is equal to the weight 
of a column h S ; put this in place of F, and £ v* in place of 
v — u 1 and v for u. This gives us S b X -rr v f° r mo ' 
mention. Now the power expended is S h v, or the column 
o h moving with the velocity v. Therefore the greateft per¬ 
formance of an underfhot wheel is equivalent to railing * 4 T 
of the water that drives it to the fame height. 

But this is too fmall an eftimation; for the preffure exert¬ 
ed on a plane furface, fltuated as the float of a mill-wheel, 
is confiderably greater than the weight of the column S h. 
This is nearly the preffure on a furface wholly immerled in 
the fluid. But when a fmall vein ltrikes a larger plane, fo 
as to be defle&ed on all Tides in a thin Iheet, the impulle is 
almoft double of this. This is in fome meafure the cafe in 
a mill wheel. When the ftream ftrikes it, it is heaped up 
along its face, and falls back again—and during this mo¬ 
tion it is a&ing with a hydroftatic preffure on it. When the 
wheel dips into an open river, this accumulation is lefs re. 
markable, becaufe much efcapes laterally. But in a mill 
courfe it may be confiderable. 

We have confidered only the aftion on one float, but 
feveral generally aft at once. The impulfe on moft ol them 
mu ft be oblique, and is therefore lefs than when the fame 
ftream impinges perpendicu.arly; and this diminution of im¬ 
pulfe is, by the common theory, in the proportion of the 
fine of the obliquity. For this reafon it is maintained, that 
the impulfe tif the whole ftream on the loweit float board, 
which is perpendicular to the ftream, is equal to tire fum of 
the impulfes made on all the floats which then dip into the 
water; or that the impulfe on any oblique float is precifely 
equal to the impulfe which that part of the ftream would 
have made on the loweft float board had it not been interrupt¬ 
ed. Therefore it has been recommended to make fuch a 
number of floatboards, that when one of them is at the bot¬ 
tom of the wheel, and perpendicular to the ftream, the next 
in fucceflion fhould be juft entering into the water. But 
fince the impulfe on a float by no means annihilates all the 
motion of the water, and it bends round it and hits the one 
behind with its remaining force, there mutt be fome advan- 
tage gained by employing a greater number of floats than this 
rule will permit. This is abundantly confirmed by the ex¬ 
periments of Smeaton and Boffut. Mr Boffut formed three 
or four fuppofitions of thenumberof floats, andcalculated the 
impulfe on each; according to the obfervations made in a 
couvfe of experiments made by the Academy of Sciences, and 
inlerted by us in the article Resis tance of Fluids ; and when 
he fummed them up and compared the refults with his ex- 
riments, he found the agreement very fatisfaftory. He de¬ 
duces a general rule, that if the velocity of the wheel is -j-d of 
that of the ftream, and if 72 degrees of the circumference 
are immerfed in the ftream, the wheel fhould have 36 floats. 
Each will dip fth of the radius.. The velocity being ftill 
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fuppofed the fame, there fhould be more or fewer floats ac- Watcr- 
ccuiing as the arch is lefs or greater than 72 degrees. work. 

Such is the theory, and fuch are the circumftauces which 
it leaves undetermined. The accumulation of the water on a 
fioatboard, and the force with which it may ftill flrike ano¬ 
ther, are too intricate to be affigned with any tolerable pre- 
cifion ; For fuch reafons we mutt acknowledge that the 
theory of underfhot wheels is ftill very imperfeft, and that 
recourfe mutt be had to experience for their improvement. 

We therefore ftrongly recommend the perufal of Mr Smea- 
ton’s experiments on underfhot-wheels, contained in the 
fame differtation with thofe we have quoted on over-fhot- 
wheels. We have only to obferve, that to an ordinary 
reader the experiments will appear too much in favour of 
underfhot-wheels. His aim is partly to eftablilh a theory, 
which will ftate the relation between their performance 
and the velocity of the ftream, and partly to ftate the rela¬ 
tion between the power expended and the work done. The 
velocity in his experiments is always confiderably below that 
which a body would acquire by falling from the furface of 
the head of water ; or it is the velocity acquired by a lhorter 
fall. Therefore if we eftimate the power expended by the 
quantity of water multiplied by this dimimfhed fall, we 
fhall make it too fmall; and the difference in fome cales is 
very great: yet, even with thefe conceffions, it appears that 
the utmoft performance of an underfhot wheel does not 
furpafs the raifing |d of the expended water to die place 
from which it came. It is therefore far inferior to an over- 
Ihot wheel expending the fame power; and Mr Belidor has led 
engineers into very miftaken maxims of conltruftion, by fay¬ 
ing that overfhot wheels fhould be given up, even in die cafe 
of great falls, and that we fhould always bring on the wa¬ 
ter from a fljnce in the very bottom of the dam, and bring 
it to the wheel with as great velocity as poflible. Mr 
Smeaton alfo fays, that the maximum takes place when the 
velocity of the wheel is fths of that of the ftream, inltead of 
■|dis according to the theory; and this agrees with the ex¬ 
periments of Boffut, But he meafured the velocity by 
means of the quantity of water which run paft. This mult 
give a velocity fomewhat too fmall; as will appear by at¬ 
tending to Buat's obfervations on the fuperficiaJ, the mean,, 
and tile bottom velocities. 

The reft of his obfervations, of which we have given an 
abftract in Mechanics, Sedh V. are moft judicious, and 
well adapted to the initrudtion of practitioners. We have 
only to add to them the obfervations of Deparceux and Bof¬ 
fut, who have evinced, by very good experiments, that there 
is a very fenftble advantage gained by inclining the float- 
boards to the radius of the wheel about 20 degrees, fo that 
the loweft floatboard fhall not be perpendicular, but have 
its point turned up the ftream about 20 degrees. This in¬ 
clination caules the water to heap up along the floatboard,. 
and aft by its weight. The floats fhould therefore be made 
much broader than the vein of water interrupted by them is 
deep. 

Some engineers, obfervingthe great fuperioritv of overfhot 
wheels above underfhot wheels driven by the fame expence of. 
power, have propoled to bring the waterborne to the bottom 
of the wheel on an even bottom, and to make the floatboard 
no deeper than the aperture of the fluice, which would per¬ 
mit the water to run out. The wheel is to be fitted with, 
a dole foie and fides, exaftly fitted to the end of this tiough, 
fo that if the wheel is at relt, the water may be dammed up 
by the foie and floatboard. It will therefore pi els forward 
the floatboard with the whole force of the 1.: id of water. 

But this cannot anfwer; for if we fup.joii. •. ft eth.-ardr, 
the water will flow out at the bottom, po .--ued m tr.e .-Man¬ 
ner thofe perfons fuppofe ; and ic will oe fupplied from oe- 

hind,, 
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"WV.hr- hind, the water comings flotuly from all parts of the trough 

■svorfcL to the hole below the wheel. But row add the floats and 
fuppofe the wheel in motion with the velocity that is ex- 
p.'dted. The other floats muft drag into motion all the 
water which lies between them, giving to the greateft part 
of it a motion vsilly greater then it would have taken in 
confequence of the prelfure of the water behind it; and the 
water out of the reach of the floats will remain Hill, which 
it would not have done independent of the floatboards above 
it, becaufe it would have contributed to the expence of the 
hole. The motion therefore which the wheel will acquire 
by this conflrudtion muft be fo different from what is ex- 
pefted, that we can hardly fay what it will be. 

We are therefore perfuaded, that the beft way of deliver¬ 
ing the water on an underfhot-wheel in a clofe mill-courfe 
is, to let it Aide down a very fmooth channel, without touch- 
, mg the wheel till near the bottom, where the’wheel fhould 
be exactly fitted to the courfe; or, to make the floats ex¬ 
ceedingly broader than the depth of the vein of water which 
glides down the caurfe, and allow it to be partly intercept¬ 
ed by the firft floats, and heap up along them, affing by its 
weight, after its impulfe has been expended. If the bot¬ 
tom of the courfe be an arch of a circle defcribed with a 
radius much greater than that of the wheel, the water which 
Aides down will be thus gradually intercepted by the floats. 

Attempts have been made to conftrudt water-wheels 
which receive the impulfe obliquely, like the fails of a com¬ 
mon wind-mill. This would, in many fituations, be a very 
great acquifition. A very flow but deep river could in 
this manner be made to drive our mills; and although much 
power is loft by the obliquity of the impulfe, the remainder 
may be very great. It is to be regretted, thefe at¬ 
tempts have not been more zealoufly profecuted ; for we 
have no doubt of their fuccefs in a very ferviceable degree. 
Engineers have been deterred, becaufe when fuch wheels 
are plunged in an open ftream, their lateral motion is too 
much impeded by the motion of the ftream. We have 
feen one, however, which was very powerful: It was a 
long cylindrical frame, having a plate (landing out from it 
about a foot broad, and furrounding it with a very oblique 
fpiral like a cork-fcrew. This was plunged about ^th of 
its diameter (which was about 12 feet), having its axis in 
the direction of the ftream. By the work which it was 
performing, it feemed more powerful than a common wheel 
which occupied the fame breadth of the river. Its length 
was not lefs than 20 feet: it might have been twice as 
much, which would have doubled its power, without oc¬ 
cupying more of the water-way. Perhaps fuch a fpiral, 
continued to the very axis, and moving in a hollow canal 
wholly filled by the ftream, might be a very advantageous 
way of employing a deep and flow ftream. 

But mills with oblique floats are moft ufeful for employ¬ 
ing fmall ftreams, which can be delivered from a fpout with 
a great velocity. Mr Bolfut has confidered thefe with due 
attention, and afcertained the beft modes of conftru&ion. 
There are two which have nearly equal performances: 1. 
The vanes being placed like thole of a wind-mill, round the 
rim of a horizontal or vertical wheel, and being made much 
broader than the vein of water which is to ftrike them, let 
the fpout be fo diredled that the vein may ftrike them per¬ 
pendicularly. By this meafure it will be fpread about on 
the vane in a thin flieet, and exert a prelfure nearly equal 
to twice the weight of a column whofe bafe is the orifice 
of the fpout, and whofe height is the fall producing the 
velocity. 

Mills of this kind are much in ufe in the fouth of Eu¬ 
rope. The wheel is horizontal, and the vertical axis carries 
the millftone; fo that the mill is of the utmoft fimplicity; 
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and this is its chief recommendation; for its power is great- Watt*, 
ly inferior to that of a wheel conltrutted in the ufual manner, works. 

2. The vanes may be arranged round the rim of the 
wheel, not like the fails of a wind-mill, but in planes in¬ 
clined to the radii, but parallel to the axis, or to the planes 
pafling through the axh. They may either Hand on a foie, 
like the oblique floats recommended by De Parceu x, as above 
mentioned ; or they may Hand on the fide of the rim, not 
pointing to the axis, but afide from it. 

This difpofition will admit the fpout to be more conve¬ 
niently difpofed either for a horizontal or a vertical lyheel. 

We fhall conclude this article by defciibing a contrivance 
of Mr Burns, the inventor of the double bucketed wheel, 
for fixing the arms of a water-wheel. It is well known to 
mill-wrights that the method of fixing them by making 
them to pafs through the axle, weakens it exceedingly, and 
by lodging water in the joint, foon caufes it to rot and fail. 

They have, therefore, of late years put caft-iron flanches on 
the axis, to which each arm is bolted: or the flanches are 
fo fafhioned as to form boxes, ferving as mortifes to receive 
the ends of the arms. Thefe anfwer the purpofe complete¬ 
ly, but are very expenfive ; and it is found that arms of fir, 
bolted into branches of iron, are apt to work loofe. Mr Burns 
has made wooden flanches of a very curious conftrudtion, 
which are equally firm, and coft much lefs than the iron ones. 

This flanch confifts of eight pieces, four of which corn- 
pofe the ring reprefented in fig. 15. meeting in the joints 
a b, a b, a b, a b, diredted to the centre O. The other 
four are covered by thefe, and their joints are reprefented 
by the doted lines aji, aft, a@, a/Z. Thefe two rings break 
joint in fuch a manner that an arm MN is contained be¬ 
tween the two neareft joints a' V of the one, and a of the 
other. The tenon formed on the end of the arm A, &c. is 
of a particular fhape : one fide, GF, is direfted to the cen¬ 
tre O ; the other fide, BCDE, has a fmall flioulder BC ; 
then a long fide CD diredted to the centre O ; and then 
a third part DE parallel to GF, or rather diverging a little 
from it, fo as to make up at E the thicknefs of the flioul¬ 
der BC ; that is, a line from B to E would be parallel to 
CD. This fide of the tenon fits exadtly to the correfpond- 
ing fide of the mortife ; but the mortife is wider on the 
other fide, leaving a fpace GFK b a little narrower at FK 
than at G h. Thefe tenons and mortifes are made extreme¬ 
ly true to the fquare; the pieces are put round the axle, 
with a few blocks or wedges of foft wood put between 
them and the axle, leaving the fpace empty oppofite to the 
place of each arm, and firmly bolted together by bolts be¬ 
tween the arm-mortifes. The arms are then put in, and 
each is prefled home to the fide CDE, and a wedge HF 
of hard wood is then put into the empty part of the mor¬ 
tife and driven home. When it comes through the flanch 
and touches the axle, the part which has come through is cut 
off with a thin chifel, and the wedge is driven better home. 

The fpaces under the ends of the arms are now filled with 
wedges, which are driven home from oppofite fides, till the 
circle of the arms (lands quite perpendicular on the axle, and 
all is fall. It needs no hoops to keep it together, for the 
wedging it up round the axle makes the two half rings 
draw clofe on the arms, and it cannot Hart at its own joints 
till it crufhes the arms. Hoops, however, can do no harm, 
when all is once wedged up, but it would be improper to 
put them on before this be done. For the account of ano¬ 
ther very curious hydraulic machine, fee Zurich. 

WORLD, the affemblage of parts which compofe the 
globe of the earth. See Geography and Astronomy. 

WORM, in gunnery, a ferew of iron, to be fixed on 
the end of a rammer, to pull out the wad of a firelock, cara¬ 
bine, or piftol, being the fame with the v/ad-hook, only the 
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one is mere proper for fmall arms, and the other for can¬ 
non. 

Worm, in chemiftry, is a long, winding pipe, placed 
in a tub of water, to cool and condenfe the vapours in the 
diftillation of fpirits. 

Blind- Worm, or Shiv-IV ohm. See Anguis, n° 2. 

Earih-lVoRM. See Lumbricus. 

GIoiv-IVorm. See Lampyris. 

Silk-WoRM. See Silk, n° 5. 

WORMS, Vermei, in natural hiftory. See Zoology. 

Worms, in the human body. See Medicine, n°- 407. 

Worms, in horfes. See Farriery, fedt. 19. 

Worms, in dogs. See Dog, art. 4. 

Worms for baic. See Fishing, vol. 7. p. 271. 

Worms, an ancient, large, and famous city of Germany, 
in the palatinate of the Rhine, witha bifhop’s fee, v.’bofe bi- 
Ihop is a fovereign and prince of the empire. It is a free 
and imperial city, and the inhabitants are Proteftants. In 
the war of 1689 it was taken by the French, who almoft re¬ 
duced it to aflies.—The bifhop afterwards built a new pa¬ 
lace in it; ar.d it is famous for a diet held here in 1521, 
at which Luther a (Tided in perfon. The Proteftants have 
lately built a handfome church, where Luther is reprefented 
as appearing at the diet. It is noted for the excellent 
wine that grows in the neighbourhood, which they call 
tur Lady’s milk. In the campaign of 1743, king Geo. II. 
took up his quarters in this city, and lodged at the bi- 
lhop’s palace after the battle of Dettingen. It is feated 
on the weftern bank of the Rhine, 14 miles north-weft of 
Heidelburg, 20 fouth-eaft of Mentz, and 32 fouth-weft of 
Francfort. E. Long. 8. 29. N. Lat. 49. 32. 

WORMING of dogs. All fpaniels have certain firings 
under their tongues, by mod called a worm ; this mull be 
taken out when they are about two months old, with the 
help of a {harp knife to flit it, and a (lioemaker’s awl to 
raife it up : you mu ft be careful to take all out, or elfe 
your pains are to little purpofe ; for till then he will be 
hardly ever fat and right, in regard the worm or ftring 
will grow foul and troublefome, and hinder his reft and 
eating. This operation is generally recommended as a pre¬ 
ventative of madnefs in dogs,, or at leaft as difabling them, 
if mad, from biting in that condition. 

WORMIUS (Olaus), a learned Danifh phyfician, born 
in 1588 at Arhufen in Jutland. After beginning his (In¬ 
dies at home, he (tudied at feveral foreign univeHities, and 
travelled to various parts of Europe for improvement. He 
returned to bis native country in 1613, and was made 
profeffor of the belles lettres in the univerfity of Copen¬ 
hagen. In 1615, he was tranflated to the chair of the 
Greek profeffor ; and in 1624 to the profefforlhip of pby- 
fic, which he held to his death. Thefe occupations did 
not hinder him from praftifing in his profeflion, and from 
being the falhionable phyfician ; the king and court of Den¬ 
mark always employed him; and Chriftian IV. as a re- 
compenfe for his fervices, conferred on him a canonry of 
Lunden. He publiftied fame pieces on fubjedls relating to 
liis profeflion, feveral works in defence of Ariftotle’s phi- 
lofophy, and feveral concerning the antiquities of Denmark 
and Norway ; for which latter he is principally regarded, 
as they are very learned, and contain many curious parti¬ 
culars. He died in 1654. 

WORMWOOD, in botany. See Artemisia. 

WORSHIP or God fcultus Dei), amounts to the fame 
with what we other wife call religion. This worfhip confills 
in paying a due refpedt, veneration, and homage to the 
Deity, under a certain expectation of reward. And this 
internal refpeCl, See. is to be Ihown and teftified by exter¬ 
nal ads ; as prayers, facrifices, thankfgiviogs, See. 
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The Quietifts, and fome other myftic divines, fet afide Wor&ip. 
not only all .ufe of external worfhip, but even the confidera- 
tion of rewards and punishments. Yet even the heathens 
had a notion that God did not require us to ferve him for 
nought; “ Dii quamobrem colendi Tint (fays Cicero), non 
intelligo, nullo nec accepto ab iliis nec fperato bono.” 

The fchool-divines divide worfhip into divers kinds, vis. 
latria, that rendered to God ; and idololatria , that rendered 
to idols or images. To which the Romanifts add, dulia, 
that rendered to faints; and hyperdulia , that to the Virgin. 

Some theological writers have obferved, that the Greek 
word, etf iMiHi-, to avorjhip, is not deferiptive only of the 
honour which is appropriated to God, but is indifferently 
ufed to fignify the honour and refpeCl which are paid to 
fuperiors of all kinds in heaven or on earth. Accprding- 
ingly, they have diftinguiihcd between civil and religious 
worftiip. 

That it is the duty of man to worfhip his Maker, has 
been fufEciently proved under other articles (fee Prayer ; 
and Theology, n° 40— 45.). It is not indeed eaftly to 
be conceived how any one who has tolerably juft notions 
of the attributes and providence of God, can poffibly ne- 
gleCt the duty of private worfhip; and though we have 
admitted in the laft of the two articles referred to, that 
public worfhip does not feem to be enjoined in that fyftem 
which is called the religion of nature, yet it is mod ex- 
prefsly commanded by the religion of Christ, and will 
be regularly performed by every one who refiedts on it* 
great utility. 

As the illiterate vulgar cannot form to themfelves cor¬ 
rect notions of the divine providence and attributes, it is 
obvious, that without the inftitution of public worftiip, 
they would never think of worfhipping God at all, unlefs 
perhaps occaftonally, when under the preffure of fome fe- 
vere calamity ; but occafional worftiip, the offspring of 
compulfion, could have little of the refigned fpirit of true 
devotion. Ignorant, however, as the lowed of the vulgar 
are, and neceflarily muft be, it cannot be denied, that in 
mod Chriftian countries, perhaps in all, they are more ac¬ 
curately acquainted with the firft principles of religion, 
and the laws of morality, than even the leaders of barba¬ 
rous nations. This fuperiority is doubtlefs owing in fome 
meafure to their accels to the Sacred Scriptures, but much 
more, we are perfuaded, to the inftruCtion which they re¬ 
ceive in the affemfelies which they frequent for public wor- 
lhip. If this be admitted, public worftiip may be eaftly 
proved to be the duty of every individual of the commu¬ 
nity : For were thofe, who may be fuppofed to (land in no 
need either of the influence and example of focicty to kindle 
their own devotion, or of the preaching of a clergyman to in- 
ftruff them in the doctrines and precepts of the gofpel, to 
“ forfake, on thefe accounts, the affembling themfelves to¬ 
gether, as the manner of fome is,” religious affembiies and 
public worlhip would very quickly fall into univerfal dil'- 
ufe. Man is an animal prone to imitation ; and every or¬ 
der in fociety is ambitious of treadmg in the footfteps of 
the order immediately above it. Were the wife and the 
good, therefore, permitted to abfent themfelves from the af- 
femblies inftituted for the public worftiip of the Creator and 
Redeemer of the world, others would quickly follow their 
example ; impelled to it not only by this univerfal propen- 
fity, but by the additional motive of wiftiing to appear both 
to the world and to themfelves as wife and as good as their 
privileged neighbours. The confequence is obvious; one 
man would (lay from church with the ferious intention per¬ 
haps of employing the Lom’s-day in private devotion and 
religious (tudy ; another, following his example, would ab- 
fmt hurftlf upon the fame preter.ee, but would in reality 
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yroriuf wiSe the day In dozing indolence or in fecret fenfuality. 

For thefe and other reafons which might be eafily affigned, 

, 'no fincere Chriftian will think himfelf at liberty to difpute 
a practice enjoined by the infpired preachers of his religion, 
coeval with the iailitution, and retained by every fed into 
which it has fince been unhappily divided. 

As Chriftian worlhip confifts of prayers and praifes, it 
has been a matter of fome debate whether it is mbit pro¬ 
perly performed by preconcerted forms or liturgies, or by 
extemporaneous addrefles to the Almighty. Both thefe 
modes have their advantages and disadvantages ; and by the 
Sacred writers neither of them is prefcribed in oppofition to 
the other. 

The advantages of a liturgy are, that it prevents abfurd, 
extravagant, or impious addrefles to God, which the folly 
or enthufiafm of individuals muft always be in danger of 
producing ;■ it gives the congregation an opportunity of 
joining in the prayers which are put up for them, which 
they cannot poflibly do in a feries of extemporaneous peti¬ 
tions, fince before they can aflent to any one of thefe and 
make it their own, their attention is necefiarily called a- 
way to that which Succeeds it; and it relieves the clergy¬ 
man from the labour of compofition, which feems incom¬ 
patible with that fervour which conftitutes the Spirit of 
devotion. 

The difadvantages of a fixed liturgy, which are the re¬ 
commendations of extemporary prayer, are principally two. 
The forms compofed in one age muft, by the unavoidable 
change of language, circumftances, and opinions,, become 
in fome degree unfit for another; and the perpetual repe¬ 
tition of the fame form of words is very apt to produce in¬ 
attentive laflitude in the congregation- Would the clergy 
of the church of England take that liberty which is allow¬ 
ed them in the bidding prayer before fermon, perhaps the 
Service of that church would unite in itfelf all the advan¬ 
tages both of liturgic and extemporary worfttip. We have 
only to add on. this fiibjeft, that public prayers, whether 
precompofed or not, ought to be compendious; that they 
ought to exprefs juft conceptions of the Divine attributes; 
recite fuch wants as the congregation are likely to feel and 
no other that they ought to contain as few controverted 
propofitions as poffible ; and that, if it can be done with¬ 
out offence, the pompous ftyle of theJlate fhould be laid 
afide in our prayers for the king and all that are in autho¬ 
rity; becaufe in every aCt which carries the mind to God, 
human greatnefs muft be annihilated. 

WORT, the infufion of malt, of which beer is made. 
The ufes of this infufion in common affairs are well'known. 
By Dr M'Bride it has lately been found to have a ftrong 
antifeptic virtue, and to be ufeful in preventing the feurvy 
and other difeafes to which failors are liable; 'which was 
confirmed by captain Cook in his late voyages. See Means 
ef Prejerving the Health of Seamen.. * 

WOTTON (Sir Henry), an eminent writer, was the 
Son of Thomas Wotton, Efq;;and was born in 1568. He 
ltudied for fome time at New-college, Oxford, whence he 
removed to Queen’s college, where, he made a great pro- 
o-refs in logic and philofopby ; wrote a tragedy for the ufe 
of that college, called Tancredo ; and afterwards received 
the degree of mailer of arts. After this, leaving the uni- 
verfity, he travelled into France, Germany, and Italy and 
having fpeqt about nine years abroad, he returned to Eng¬ 
land, °and became fecretarv to Robert earl of Eflex, with 
whom he continued till that earl was apprehended for high- 
treafon. He then retired to Florence, where he became 
known to the grand duke of Tufcany, who fent him pri¬ 
vately with letters to James VI. king of Scotland, under 
the name of Ottavio Baldi , to inform that king of a' defign 
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againft his life. Some months after he went back to Flo- Wott<% 
rence; but king James coming to the poffeffion of the 
crown of England, Mr Wotton returned home, was knight¬ 
ed by his majefty, and fent ambafEidor to the republic of 
Venice ; and afterwards was employed in- many other em* 
bailies to that and-other courts; but the only reward he 
obtained for thefe fervices was his haying the provoftlhip 
of Eaton conferred upon him about the-year 1623, which 
he kept till his death, which happened in 1639. After 
his deceafe fome of his manuferipts and printed trails 
were publilhed together in a volume, intitled. Reliquiae Wot — 
toniana. 

Wotton (Dr William), a very learned divine and wri¬ 
ter, was the fon of Mr Henry Wotton, B. D. rector off 
Wrentham, in Suffolk, where Is was born in 1666. He 
was educated by his father, a gentleman well {killed in the 
learned languages; under whom he made fuch amazing pro* 
ficiency, that at five years of age it is faid he could render 
feveral chapters in the gofpels out of Latin and Greek, and 
many pfalms in Hebrew, into his mother tongue. When he 
was. very young, he remembered the whole of almoft every 
difeourfe he had heard, and often furprifed a preacher by 
repeating his fermon to him. He was admitted into Catha¬ 
rine hall in Cambridge fome months before he was ten years 
old ; when the progrefs he made in learning in that uni- 
verfity engaged Dr Duport, then mailer of Magdalen col¬ 
lege,, and dean of Peterborough, to write an elegant copy 
of Latin verfes in his praife. In 1679 he took the degree 
of bachelor of arts when he was bnt twelve years and five 
months old ; and the winter following he was-invited to 
London by Dr Gilbert- Burnet, then preacher at the Rolls, 
who introduced him to moft of the learned men in that: 
city, and particularly to Dr William. Lloyd, bifhop of St 
Afaph ; to whom he recommended himfelf by repeating to 
him one of his fermons, as Dr Burnet had engaged he 
Ihould. In 1691 he commenced bachelor of divinity. The, 
fame year bifhop Lloyd gave him the Insecure of Lland- 
rillo, in Denbighlhire. He was afterwards made chaplain, 
to the earl of Nottingham, then fecretary of Hate, who pre*. 
fented him to- the redtory of Middleton Keynes, in Bucks, 
and to whom he dedicated hl| Refle&ions upon Ancient and 
Modern Learning. In 1705, bifliop Burnet gave him a 
prebend , in the church of Saliflmry; and in 1707, archbi- 
Ihop Tendon prefented him with the degree of dodor of 
divinity: but in 1714, the difficulties he laboured under with, 
refped to his private fortune, obliged him to retire into 
South Wales, where he was treated with great kindnefs. 
and humanity by the gentlemen of that country; and wrote 
there the “ Memoirs of the Cathedral Churches of St Da-- 
vid’s and Landaff,” and his “ Mifcellaneous Difeourfe*, 
relating to the Traditions and Ufages of the Scribes and. 
Pharifees;” which were afterwards printed.. He died in 
1726. This great man was remarkable for his humanity 
and friendlinefs of temper ; the narrownefs of a party fpirit 
never broke in upon any of his friendflups ; and his time 
and abilities were at the fervice of any perfon who was ma¬ 
king advances in real learning. He wrote, befides the a- 
bove works, 1. A Hiftoryof Rome; 2- A defence of his 
Reflections upon Ancient and Modern Learning. 3-. A. 
Difeourfe concerning the Languages of Babel. 4. Advice 
to a young Student,, with a Method of Study‘for the firft, 
four Years ; and other learned pieces-. 

WOUNDS. See Surgery, chap, iii 

Wounds, in farriery. See there, i xxvii. 

WRASSE, or old wife, in ichthyology. See Labrus., 

WREATH, in heraldry, a roll of fine linen or filk 
(like that of a Turkilh turban), confiding of the colours, 
borne in the- efcatcheon, placed in an atehrevement between 

the 
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W«ck. the helmet and the creft, and immediately fupporting the 
creft. 

WRECK, or Shipwreck, the deftrudlion of a fhip by 
rocks or {hallows at fea. m 

By the ancient common law, where any {hip was loft at 
fea, and the goods or cargo were thrown upon the land, 
thefe goods, fo wrecked, were judged to belong to the 
king: for it was held, that, by the lofs of the fhip, all 
property was gone out of the original owner. But this 
was undoubtedly adding forrow to forrow, and was confo- 
nant neither to reafon nor humanity. Wherefore it was 
firft ordained by king Henry I. that if any perfon efcaped 
alive out of the {hip, it ffiould be no wreck; and afterwards 
king Henry II. by his charter, declared, that if on the 
coafts of either England, Poidtou, Oleron, or Gafcony, any 
fhip fhould be diftrefled, and either man or beaft fhould ef- 
cape or be found therein alive, the goods Ihould remain to 
the owners, if they claimed them within three months; but 
otherwife fhould be efteemed a wreck, and {hould|belong 
to the king, or other lord of the franchife. This was 
again confirmed with improvements by king Richard I.; 
who, in the fecond year of his reign, not only eftabliflied 
thefe conceffions, by ordaining that the owner, if he was 
fhipwrecked and efcaped, omnes res fuas Uberas, et quietus 
haberet , but alfo, that if he periftied, his children, or in 
default of them, his brethren and lifters, fhould retain the 
property ; and in default of brother or filler, then the 
goods Ihould remain to the king (a). And the law, as 
laid down by Bradlon in the reign of Henry III. feems 
ftill to have improved in its equity. For then, if not only 
a dog (for inftance) efcaped, by which the owner might be 
difcovercd, but if any certain mark were fet on the goods, 
by which they might be known again, it was held to be 
no wreck. And this is certainly moft agreeable to reafon; 
the rational claim of the king being only founded upon 
this, that the true owner cannot be afcerramed. After¬ 
wards, in the firft ftatute of Weilminlter, the time of 
limitation of claims, given by the charter of Henry II. is 
extended to a year and a day, according to the uiage of 
Normandy: and it ena&s, that if any man, a dog, or a 
cat, efcape alive, the veil'd (hall not be adjudged a wreck. 
Thefe animals, as in Brafton, are only put for examples; 
for it is now held, that not only if any live thing deepe, 
but if proof can be made of the property of any of the 
goods or lading which conic to Anne, the)- Hi ill not be for¬ 
feited as wreck. The ftatute further ordains, that the 
{herifF of the county fliall be bound to keep the goods a 
year and a day (as in France for one year, agreeable to 
the maritime laws of Oleron, and in Holland lor a year and 
a halt), that if any man can prove a property in them, ei¬ 
ther in his own right or by right of reprefentation, they 
{hall he reftored to him without delay ; but if no fuch pro¬ 
perty be proved within that time, they tjien lhall he the 
king’s. If the goods are of a periftiable nature, the Iheriff 
• may fell them, and the money fhall be liable in their Head. 
This revenue of wrecks is frequently granted out to lords 
of manors as a royal franchife ; and if any one be thus in- 
titled to wrecks in his own land, and the king’s goods are 
wrecked thereon, the king may claim them at any time, 
even alter the year and day. 

It is to be obferved, that, in order to conftitute a legal 
wreck, the goods mult come to land. If they continue - at 
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fea, the law diflinguifhes them by the barbarous and un- Wreck, 
couth appellations of j elf am, Jlotfam, and ligan. Jetfam is 
where goods are call into the fea, and there fink and re¬ 
main under water : flotfam is where they continue fwim- 
ming on the furface of the waves: ligan is Where they are 
funk in the fea, but tied to a cork or buoy, in order to be 
found again. Thefe are alfo the king’s, if no owner ap¬ 
pears to claim them ; but if any owner appears, he is in- 
titled to recover the poffeffion. For even if they be cad 
overboard, without any mark or buoy, in order to lighten 
the {hip, the owner is not by this adt of neceffity conftrued 
to have renounced his property : much lefs can things ligan 
be fuppofed to be abandoned, fince the owner has done ail 
in his power to alfert and retain his property. Thefe three 
are therefore accounted fo far a diftindt thing from the for¬ 
mer, that by the king’s grant to a man of wrecks, things 
jetfam, flotfam, and ligan, will not pafs. 

Wrecks, in their legal acceptation, are at prefent not ve¬ 
ry frequent : for if any goods come to land, it rarely hap. 
pens, fince the improvement of commerce, navigation, and 
correfpondence, that the owner is not able to affert his pro¬ 
perty within the year and day limited by law. And in or¬ 
der to preferve this property entire for him, and if poflible 
to prevent wrecks at all, our laws have made many very hu¬ 
mane regulations; in a fpirit quite oppofite to thofe favage 
laws which formerly prevailed in all the northern regions of 
Europe, and a few years ago were ftill fuid to fubfiil on the 
coafts of the Baltic Sea, permitting the inhabitants to feize 
on whatever they could get as lawful prize; or, as an author 
of their own exprefles it, ii in nauJ~ragotum tulfina it calami - 
late tanquam vultures ad prad ,m turrets.” lb r b) the ftatute 
27 Edw. III. c. 13. if any fhip be loft on the {bore, and the 
goods come to land (which cannot, fays the ftatute, be call¬ 
ed ‘wreck), they fhall be prefently delivered to the mer¬ 
chants, paying only a reafonable reward to thofe that faved 
and preferved them, which is intitled falvage. Alfo by the 
common law, if any perfons (others than the iheriff) take 
any goods fo caft on Ihnre, which are not legal wreck, the 
owners might have a commiflion to inquire and find them 
out, and compel them to make reftitution. And by 12 
Ann. It. 2. c. 18. confirmed by 4 Geo. I. c. 12. in order 
to affift the diftiejie J, and prevent the fcandalous illegal 
practices on fome of our fea coafts (too fimilar to thofe on 
the Baltic), it is cradled, that all head-officers and others of 
towns near the fea, lhall, upon application made to them, 
fummon as many hands as are neceflary, and fend them to 
the relief of any {hip in diftrefs, on forfeiture of L. 1O0; and 
in cafe of afliftance given, falvage {hall be paid by the own¬ 
ers,' to be aliened by three neighbouring juftices. All per¬ 
fons that fecrete any goods {hall forfeit their treble value : 
and if they wilfully do any adt whereby the {hip is loft or 
deftroyed, by making holes in her, ftealing her pumps, or 
otherwife, they are guilty of felony without benefit of cler¬ 
gy. Laftly, by the ftatute 26 Geo. II. c. 19. plundering 
any veflel, either in diftrefs or wrecked, and whether any li¬ 
ving creature be on board or not (for whether wreck or 
otherwiie, it is clearly not the property of the populace), 
fuch plundering or preventing the efcape of any perfon 
that endeavours to fave his life, or wounding him with in¬ 
tent to deftroy him, or putting out falfe lights iri order to 
bring any veflel into danger, are ail declared to be capital 
felonies ; in like manner as the deftroying of trees, fteeples, 
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(a) In like manner Conftantine the Great, finding that fcy the impel ia] 
prince’s treafury or fifeus, reftrained it by an edidl (Cod. 11. 5. 1.) and 
ding this humane expoftulauon : “ Quod enim jus habet fifeus in ..litua 
uni fedletur ?” 


law the revenue of wrecks was given to the 
ordered th„rr, to remain to the owners ; ad- 
calamitate, ut do re tam luftuofa compendi- 
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W rt ,. cr other ftated fea-marks, is punifhed by the ftatute 8 Eliz. 
tVreftling. Ci X g, with a forfeiture of L. too or outlawry. Moreover, 
by the ftatute of Geo. II. pilfering any goods call afhore is 
declared to be petty larceny; and many other falutary regu- 
lations are made, for the more effectually preferving (hips of 
any nation in diftrefs. 

By the civil law, to deftroy perfons (hipwrecked, or pre¬ 
vent their faving the {hip, is capital. And to Ileal'even a 
plank from a veffel in diftrefs or wrecked, makes the party 
liable to anfwer for the whole (hip and cargo. The laws al- 
fo of the Wifigcths, and the mill early Neapolitan confti- 
tutions, puni(hed with the utmoft feverity all thofe who ne¬ 
glected to aflift any (hip in diftrefs, or plundered any goods 
call on fhore. 

WREN, in ornithology. See Motacilla. 

Wren (Sir Chnftopher), a gre'at philofopher, and one 
of the mod learned and moft eminent architects of his age, 
was the fon of Chriftopher Wren dean of Windfor, and was 
born in 1632. He ftudied at Wadham college in Oxford ; 
where he took the degree of leafier of arts in 1653, and 
was chofen fellow of All Souls college. When very young 
he difeovered a furprifing genius for the mathematics ; 
in whicK fcience he made great advances before he was 
fixteen years old. In 1657, he was made profeffor of 
aftronmiy at Greftiam college, London ; which he refigned 
in 1660, on his being chofen to the Savilian profefforlhip of 
aftronomy in Oxford : he was the next year created doctor 
of laws, and in 1663 was elected fellow of the Royal So¬ 
ciety. He was one of the commiffioners for the reparation 
ef St Paul’s; and in 1665 travelled into France, to exa¬ 
mine the mod beautiful edifices there, when he made many 
curious obfervations. At his return to England, he drew a 
noble plan for rebuilding the city of London after the fire, 
which he prefented to parliament; and upon the deceafe of 
Sir John Denham in 1668, was made furveyor-general of 
his majedy’s works; and from that time had the direction 
of a great number of public edifices, by which he acquired 
the highed reputation. He built the magnificent theatre at 
Oxford, St Paul’s cathedral, the churches of St Stephen 
Walbrook, and St Mary-le-Bow, the Monument, the mo¬ 
dern part of the palace of Hampton Court, Chelfea College, 
one., of the wings of Greenwich Hofpital, and many other 
beautiful edifices. He was prefident of the Royal Society, 
one of the commiffioners of Chelfea College, and twice mem¬ 
ber of parliament; fird for Plymouth in Devonffiire, and 
then for Melcomb Regis in the fame county ; but in 1718 
was removed from his place of furveyor-general. He died 
in 1723, and was interred in the vault under St Paul’s. 

This great man alfo didinguifhed himfelf by many curious 
inventions and difeoveries in natural philofophy; and, among 
many others, contrived an inftrument for meafuring the 
quantity of rain that falls on any fpace of land for a year ; 
he invented many ways of making adronomical obfervations 
more accurate and eafy ; and was the fird author of the 
anatomical experiment of injecting liquors into the veins of 
animals, &c. He tranflated into Latin Mr Oughtred’s 
Horologiograpbica Geometrical and wrote a Survey of the 
cathedral church of Salifbury, and other pieces. After his 
death his podhumous works and draughts were publiffied 
by his fon. 

WRESTLING, a kind of combat or engagement be¬ 
tween two perfons unarmed, body to body, to prove their 
drength and dexterity, and try which can throw his oppo¬ 
nent to the ground. . 

Wredling is an exercife of very great antiquity and fame. 
It was in ufe in the heroic age; witnefs Hercules, who 
wreftled with Antaeus. 

It continued a long time in the highed repute, and had 


confiderable rewards and honours affignedtoit atthe Olympic Writ, 
games. It was the cudom for the Athlet* to anoint their ,_ Wri F 
bodies with oil, to give the lefs hold to their antagoniils. 

Lycurgus ordered the Spartan maids to wredle in public 
quite naked, in order, as it is obferved, to break them of their 
loo much delicacy and nicenefs, to make them appear more 
robuft, and to familiarize the people, &c. to fuch nudities. 

WRIST, in Anatomy, See there, n° 53. 

WRIT, in law, (ignifies, in general, the king’s precept 
in writing under feal, iffuing out of fome court, directed to 
the (heriff or other officer, and commanding fomething to 
be done in relation to a fuit or aCtion, or giving commiffion 
to have the fame done. And, according to Fitzherbert, a 
writ is faid to be a formal letter of the king in parchment, 
fealed with his feal, and diredted to fome judge, officer, or 
minifter, &c. at the fuit of a fubjedt, for the caufe briefly 
exprefled, which is to be determined in the proper eourt ac¬ 
cording to law. 

Writs, in civil addons, are either original or judicial:: 
original, are fuch as are iffued out of the court of chancery 
for the fummoDing of a defendant to appear, and are grant¬ 
ed before the fuit is commenced, in order to begin the fame;., 
and judicial writs iffiie out of the court where the original 
is returned, after the fuit is begun. See Process. 

The original writ is the foundation of the fuit. Sec. 

Suit. 

When a perfon hath received an injury, and thinks it. 
worth his while to demand a fatisfadtion for it, he is to con- 
fider with himfelf, or take advice, what redrefs the law ha* 
given for that injury j and thereupon is to make application 
or fuit to the crown, the fountain of all juftice, for that 
particular fpecific remedy which he is determined or advifed 
to purfue. As for money due on bond, an adlion of debt 
for goods detained without force, an adlion of detinue or tre* 
ver; or, if taken with force, an adlion of trefpafs ui el armist 
or, to try the title of lands, a writ of entry or adtion of 
trefpafs in ejedlment: or for any confequential injury re¬ 
ceived, a fpecial adtion on the cafe. To this end he is to 
fue out, or purchafe by paying the dated fees, an original or 
original writ, from the court of chancery,'which is the o^f- 
cina juJUtite, the (hop or mint of juftice, wherein all the king’s 
writs are framed. It is a mandatory letter from the king 
in parchment, fealed with his great feal, and diredted to the 
fheriff of the county wherein the injury is committed, or 
fuppofed fo to be, requiring him to command the wrong¬ 
doer or party accufed, either to do juftice to the complain¬ 
ant, or elfe to appear in court, and anfwer the accufation 
againft him. Whatever the (heriff does in purfuance of this 
writ, he mud return or certify to the court of common-pleas, 
together with the writ itfelf: which is the foundation o£ 
the jurifdidlion of that court, being the king’s warrant for 
the judges to proceed to the determination of the caufe.. 

For it was a m£xim introduced by the Normans, that there 
(hould be no proceedings in common-pleas before the king’s 
juftices without his original writ; becaufe they held it un¬ 
fit that thofe juftices, being only the fubftitutes of the crown, 
fhould talfe cognizance of any thing but what was thus ex- 
prefily referred to their judgment. However, in fmall ac¬ 
tions, below the value of forty (hillings, which are brought 
in the court-baron or county-court, no royal writ is necef- 
fary ; but the foundation of fuch fuits continue to be (as in 
the times of the Saxons), not by original writ, but by plaint; 
that is, by a private memorial tendered in open court to the 
judge, wherein the party injured fets forth his caufe of ac¬ 
tion : and the judge is bound of common right to admini- 
fter juftice therein, without any fpecial mandate from the 
king. Now indeed even the royal writs are. held to be de- 
mandable of common right, on paying the ufual feesfor 

any 
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■ Vrid, 

Writing. 


any delay In the granting them, or fetting an unufual or ex- dicule which Voltaire attempts to caft upon that part of Writing, 
orbitant price upon them, would be a breach of magna the book of Genefis, where the people are commanded to 
charta, c. 29. “nulli vendemus, nulli negabimus, aut diffe- write the law on Hones, is abfurd ; for what is there faid by 
remus juftitiam vel reftum.” no means implies, that other materials might not be ufed cn 

Original writs are either optional or peremptory ; or, in common occalions. The laws penal, civil, and ceremonial, 
the language of our law, they are either a pracipe, or a ft te among the Greeks, were engraven on tables of brais which 
fecerit fecurum. The pracipe is in the alternative, command- were called Cyrbes. 

ing the defendant to do the thing required, or Ihow the rea- We find that wood was alfo ufed for writing on in diffe- 
fon wherefore he hath not done it. The ufe of this writ is rent countries. In the Sloanian library (N° 4852.) are fix 
where femething certain is demanded by the plaintiff, which fpecimens of Kufic writing, on boards about two feet in 
is in the power of the defendant himfelf to perform ; as, to length, and fix inches in depth. The Chinefe, before the 
reftore the poffeflion of land, to pay a certain liquidated invention of paper, wrote or engraved with an iron tool up- 
debt, to perform a fpecific covenant, to render an accounr, on thin boards or on bamboo. Pliny fays, that tabic books 
and the like; in all which cafes the writ is drawn up in the of wood were in ufe before the time of Homer. Thefe 
form of a pracipe or command, to do thus, or Ihow caufe to table books were called by the Romans pugillarcs . The 
the contrary ; giving the defendant his choice to redrefsthe wood was cut into thin flices, and finely plained and polifh- 
injury or Hand the fait. The other fpecies of original writs ed. The writing was at firft. upon the bare wood, with an 
is calied a fi fecerit te fecurum, from the words of the writ; iron inftrument called a Jlyle. In later times thefe tables 
which directs the fheriff to caufe the defendant to appear were ufually waxed over, and written upon with that inftru- 
in court, without any option given him, provided the plain- ment. The matter written upon the tables which were 
tiff gives the fheriff fecurity effeftually to profecutehis claim, thus waxed over was eafily effaced, and by fmoothing the 
This writ is in ufe where nothing is fpecifically demanded, wax new matter might be fubftituted in the place of what 
but only a fatisfaftion in general; to obtain which, and mi- had been written before. The Greeks and Romans conti- 
nifter complete redrefs, the intervention of feme judicature nued the ufe of waxed table-books long after the ufe of pa¬ 
is neceffary. Such are writs of trefpafs, or on the cafe, pyrus, leaves, and Ikins, became common, becaufe they were 
wherein no debt or other fpecific thing is fued for in cer- fo convenient for correfting extemporary compofitions. 
tain, but only damages to be affeffed by a jury. For this Table books of ivory are ftill ufed for memorandums, but 
end the defendant is immediately called upon to appear in they are commonly written upon with black lead pencils, 
court, provided the plaintiff gives good fecurity of profecu- The praftice of writing on table-books covered with war 
ting his claim. Both fpecies of writs are tefted, or witnef- was not entirely laid afide till the commencement of the 
fed, in the king’s own name ; “ witnefs ourfelf at Weftmin- I4*h century. 

fter,” or wherever the chancery may be held. The bark of trees was alfo ufed for writing by the an- 

The fecurity here fpoken of, to be given by the plaintiff cients, and is fo ftill in feveral parts of Afia. The fame 
for profecuting his claim,, is common to both writs, though thing may be faid of the leaves of trees. It is needlefs to 
it gives denomination only to the latter. The whole of it is obferve the ufe of parchment and vellum, papyrus and pa- 
at prefent become a mere matter of form j and John Doe per, for writing ; it is too well known. The method of fa- 
and Richard Roe are always returned as the (landing bricating thefe fubftances has been already deferibed as they 
pledges for this purpofe.—The ancient ufe of them was to occurred in the order of the alphabet. 

anfwer for the plaintiff, who in cafe he brought an aftion It is obvious, that when men wrote, or rather engraved,, 
without caufe, or failed in the profecution of it when on hard fubftances, inftruments of metal were neceffary, 
brought, was liable to an amercement from the crown for fuch as the chifel and the ftylus ; but the latter was chiefly 
raifing a falfe accufation ; and fo the form of the judgment ufed for writing upon boards, waxed tablets, or on bark, 
ftill is. In like manner, as by the Gothic conftitutions no When the ancients wrote on fofter materials than wood 
perfon was permitted to lay a complaint againft another, or metal, other inftruments were ufed for writing with, of 
nifit fub feriptura aut [pecificatione trium tefiium, quod aSionem which reeds and canes feem to have been the firft. Reeds 
wl/st perfequi .• and, as by the laws of Sancho I. king of and canes are ftill ufed as inftruments for writing with by 
Portugal, damages were given againft a plaintiff who profe- the Tartars, the Indians, the Perfians, the Turks, and the 
cuted a groundlefs aftion. Greeks. Pencils made of hair are ufed by the Chinefe for 

The day on which the defendant is ordered to appear in their writing: they firft liquify their ink, and dip their pen- 
court, and on which the fheriff is to bring in the writ, and cils into it. Hair-pencils have likewife been ufed for writing in 
report how far be has obeyed it, is called the return of the Europe. Large capital letters were made with them fiom 
writ; it being then returned by him to the king’s judices the time of the Roman emperors till the 16th century. Af- 
at Weftminfter. And it is always made returnable at the ter the invention of printing they were draw n by the illumi- 
diftance of leaft 15 days from the date or teft, that the nators. Quills of geefe, fwans, peacocks, crows, and other 
defendant may have time to come up to Weftminfter, even birds, have ueen ufed in thefe wellern parts for writing with, 
from the moft remote parts of the kingdom ; and upon fome but how long is not eafy to afeertain. St Ifidore of Seville,, 
day in one of the four terms, in which the court fits for the who lived about the middle of the 7th century, deicribes a 
difpatch of bufmefs. pen made of a quill as ufed in his time. 

WRITING, the art or aft of fignifying and conveying Method of refloring decayed Writings, In the 77th vol. 
our ideas to others, by letters or charaftevs vifible to the eye. of the Phil. Tranf. there is a paper on this fubjeft by Sir 
See Composition, Grammar, and Language. Charles Blagden. One of the bed methods he found upon ex-- 

The moft ancient remains of writing, which have been periment to be, covering tire letters with phlogifticated or 
tranfmitted to us, are upon hard fubftances, inch as ftor.es pruffic alkali, with the addition of a diluted mineral acid s upon 
and metals, which were ufed by the ancients for edifts and the application of which, the letters changed very fpeedily to 
matters cf public notoriety ; the decalogue was written on a deep blue colour, of great beauty and intenfity. To pre- 
two tables of ftor.e ; but this jraftice was not peculiar to vent the fpreading of the colour, which, by blotting the 
the Jews, for it was ufed by moft of the eaftern nations, as parchment, detrafts greatly from the legibility, the alkali 
well as by the Greeks and Romans; and.therefore tire ri- lhould be put on firft, and.the diluted acid added upon it. 

The 
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The method found to anfwer befl; has been, to fpread the nate. There are alfo mines, and fait fprings, 'with plenty VTurtibw®, 

alkali thin with a feather over the traces of the letters, and of game and fiff. It contains 645 villages, 88 towns, and w y cfler ' e T- 

then to touch it gently, as nearly upon or over the letters 26 cities, of which Stutgard is the capital. ■ 

as can be done with the diluted acid, by means of a feather WURTSBURG, a large biffopric tn Germany, com- 

or a bit of flick cut to a blunt point. Though the alkali prehending the principal part 'of Franconia. It is bound- 

fhould occafion no fenfible change of colour, yet the mo- ed by the county of Herineburg, the duchy of Coburg, 

ment the acid comes upon it, every trace of a letter turns the abbey of Fuld, the archbifhopric -of Mentz, the mar- 

at once to a fine blue, which foon acquires its full intenfity, quifate of Anfpach, the biffopric of Bamberg, and the 

and is beyond companion ftronger than the colour of the county of Wertheim; being about 65 miles in length, 

original trace had been. If, then, the corner of a bit of and 50 in breadth, and divided into 50 bailiwicks. The 

blotting paper be carefully and dexteroufly applied near the foil is very fertile, and produces more corn and wine than 

letters, fo as to imbibe the fuperfluous liquor, the ftaining of the inhabitants confume. The territories of the bifhop 

the parchment may be in a,great meafure avoided j for it is comprehend above 400 towns and villages, of which he is 

this fuperfluous liquor which, abforbing part of the colour- fovereign, being one of the greateft ecclefiaftical princes of 

ing matter from the letters, becomes a dye to whatever it the empire. 

touches. Care rirnft be taken not to bring the_ blotting pa- WURTZBURGfa large and handfome city of Germa- 
per in contadl with the letters, becaufe the colouring mat- riy, and one of the principal in the circle of Franconia. It 
ter is foft whilft wet, and may eafily be rubbed off. The is defended with good fortifications, and has a magnificent 
acid chiefly employed was the marine ; but both the vitrio- palace. There is a handfome hofpital, in which are gene- 
lie and nitrous fucceed very well. They ffould be fo fat rally 460 poor ’men and women. The caftle is at a (mail 
diluted as not to be in danger of corroding the parchment, diftance frorii the city, and commands it, as it (lands upon 
after which the degree of flrength does mot feem to be a an eminence. It communicates with the city by a (lone- 
matter of much nicety. bridge, on which are 12 (latues, reprefenting as many faints. 

Method of Copying Writings . The ingenious Mr Waft, The arfenal and the cellars of the bifttop deferve the atten- 
about 16 years ago, invented a method of copying writings tion of the curious. There is alfo an univerfity, founded in 
very fpeedily, and without the poffibility of committing mi- 1403. It is feated on the river Maine, in E. Long. 10. 2. 
flakes. A piece of thin unfized paper is to be taken ex- N. Lat. 49. 4b. 

a&ly of the fizCof the paper to be copied ; it is to be moif- WYCHERLEY (William), an eminent Engliff comic 
tened with water, or, what is better, with the Following li- poet, was born about 1640. A little before the reftoration 
quid: Take of diftilled vinegar two pounds weight, of King Charles II. he became a gentleman commoner of 
diffolve it in one ounce of boracic acid; then take four Queen’s college Oxford, where he was reconciled by Hr 
dunces of oy fter-fliells calcined to whitenefs, and carefully Barlow to the Proteftant religion, which he had a little be- 
freed from their brown cruft; put them into the vinegar, fore abandoned in his travels. He afterward entered him- 
fhake the mixture frequently for 24 hours, then let it felf in the Middle-temple, but foon quitted the ftudy of the 
ftand until it depofits its fediment; filter the clear part law for purfuits more agreeable to his own genius, as well 
through unfized paper into a glafs veffel 5 then add two as to the tafte of the age. Upon writing his firft play, in¬ 
ounces of the bed blue A leppo galls bruifed, and place the titled, Love in a Wood, or St James’s Park, which was 
liquor in a warm place, ffaking it frequently for 24 hours ; ailed in 1672', he became acquainted with feveral of the 
then filter the liquor again through unfized paper, and add celebrated wits both of the court and town, and likewife 
to it after filtration one quart, ale meafure, of pure water, with the duchefs of Cleveland. Some time after appeared 
It muft then (land 24 hours, and be filtered again if it fhows his comedies, called The Gentleman-Dancing-Mafter, the : 
a difpofition to depofit any fediment, which it generally Plain Dealer, and the Country Wife; all which were ailed 
does. When the paper has been wet with this liquid, put with applaufe. George duke-of Buckingham had a very 
it between two thick unfized papers to abforb the fuperfiu- high efteem for him, and bellowed on him feveral advanta- 
ous moifture; then lay it over the writing to be copied, geous pods. King Charles alfo (Lowed him fignal marks 
and put a piece of clean writing paper above it. Put the of favour; and once gave him a proof of his efteem, which 
■whole on the board of a rolling-prefs, and prefs them thro’ perhaps never any fovereign prince before had given to a 
the rolls, as is done in printing copperplates, and a copy of private gentleman. Mr Wycherley being ill of a fever, at 
the writing (hall appear on both (ides of the th'in moiftened his lodgings in Bow-ftreet, the king did him the honour of 
paper ; on one fide in a reverfed order and direction, but on a vifit. Finding him extremely weakened, he commanded 
the other fide in the natural order and direction of the him to take a journey to the fouth of France, and aflured 
H nes . him, "at the fame time, that he would order him 500 1. to 

WRITTEN mountains. See Mountains. defray the charges of the journey. Mr Wycherley aecord- 

WRY-n eck, in ornithology. SeejYNx. ingly went into France ; and having fpent the winter*there» 

WURTEMBURG, or Wirtenburg, a fovereign duchy returned to England entirely reftored to his former vigour, 
of Germany, in Suabia ;• bounded on the north by Franco- The king, (hortly after his arrival, told him, that he had a 
nia the archbiftiopric of Mentz, and the palatinate of the fon, who he was refolved (hould be educated like the fon of 
E.hine ; on the eaft by the county of Oeting, the marqui- a king, and that he could not choofe a more proper man for 
fkte of Burgau, and the territory of Ulm ; on the fouth by his governor than Mr Wycherley ; for which fervice 1500 1 , 
the principality of Hoen Zollern, Furftenburg, and the mar- per annum (hould be fettled upon him. 

quifate of Hohenburg ; and on the weft by the palatinate of Immediately after this offer he. went down to Tunbridge, 
the Rhine, the marquifate of Baden, and the Black Foreft. where walking one day upon the WelPs-walk with his 
It is 65 miles in length, and as much in breadth, and the friend Mr Fairbeard of Gray’s-Inn, juft as he came up to 
river Neckar runs almoft through the middle of it from the bookfeller’s (hop, the countefs of Drogheda, a young 
fouth to north. Though there are many mountains and widow, rich, noble, and beautiful came" there to enquire 
woods, >et it is one of the mod populous and fertile coun- for the Plain Dealer; “Madam,” fays Mr Fairbeard, 
tries, in Germany, producing plenty of graft, corn, fruits, “ fince you are for the Plain Dealer, there he is for you 
arid a great deal of wine towards the confines of the palati- puffing Mr Wycherley towards her. “ Yes,” fays Mr 

Wycherley, 



X A N [ 919 ] X E B 


Wyekeriy. Wycherley, “ this lady can bear plain dealing; for (he 
appears to be fo accomplifhed, that what would be a com¬ 
pliment to others, would be plain dealing t > her.” “ No, 
truly, Sir,” faid the countefs, “ lam not without my faults, 
any more than the reft of my fex; and yet, notwithftanding, 
I love plain-dealing, and am never more fond of it than 
when it tells me of them.” “ Then, madam,” fays .Mr 
Fairbeard, “ you and the Plain-Dealer feem defigned by 
Heaven for each other.”—In (hort, Mr Wycherley walked 
a turn or two with the countefs, waited upon her home, 
vifited her daily while Ihe ftaid at Tunbridge, and married 
her foon after without acquainting the king. By this ftep> 
which was looked upon as a contempt of his majefty’s orders, 
he forfeited the royal favour. The countefs of Drogheda 
fettled her whole fortune upon him ; but his title being dis¬ 
puted after her death, he was fo reduced by the expences 
of the law and other incumbrances, as to be unable to fatisfy 
the impatience of his creditors, who threw him into prii'on ; 
and the bookfeller who printed his Plain-Dealer, by which 
he got almoft as much money as the other gained reputa¬ 
tion, was fo ungrateful as to re£ufe to lend him 20I. in his 
extreme neceffity. In that confinement he languiftied feven 
years ; but at length king James going to fee the above 
play, was fo charmed with it, that he gave immediate orders 
for the payment of his debts, and even granted him a pen- 
fion of 200I. per annum. But that prince’s bountiful inten¬ 
tions were in a great meafure defeated merely through Mr 
Wycherley’s modefty ; he being alhamed to tell the earl of 
Mulgrave, whom the king had fent to demand it, a true 
ftate of his debts. He laboured under the weight of thefe 
difficulties till his father died, who left him 6001. a year. 
But this eftate was under uneafy limitations, he being only 
a tenant for life, and not being allowed to raife any money 
for the payment of his debts. However, he took a me¬ 
thod of doing it which few fufpeded to be his choice; and 


this was making a jointure. He had often declared, that Wynd haw 
he was refolved to die married, though he could not bear i 
the thoughts of living in that ftate again: accordingly, juft 
at the eve of his death, he married a young gentlewoman 
with 1500I. fortune, part of which he applied to the ufes 
he wanted it for.. Eleven days after the celebration of thefe 
nuptials, in December 1715, he died, and was interred in 
the vault of Covent-garden church.. 

Befides his plays above-mentioned, hepublifhed a volume 
of poems in folio. In 1728 his pofthumous works in profe 
and verfe were publifhed by Mr Theobald. 

WYNDHAM (Sir William), defcended of an ancient 
family, was born about the year 1687, and fucceeded young 
to the title and eftate of his father. On his return from ■ 
his travels, he was chofen member for the.county of Somer- 
fet; in which ftation he ferved in the three laft parliaments 
of Queen Anne, and as long as he lived: after the change of 
the miniftry in 1710, he was appointed fecretary at war ; 
and in 1713 was raifed to be chancellor of the exchequer. 

Upon the breach between the earl of Oxford and lord Bo* 
lingbroke, he adhered to the interefts of the latter. He 
was removed from his employment on the accefllon of 
George I. and falling under fufpicion on the breaking out 
of the rebellion in 1715, was apprehended. He made his 
efcape ; a reward was publifhed for apprehending him ; he 
furrendered, was committed to the Tower, but never brought 
to a trial. After he regained his liberty, he continued in op- 
pofition to the feveral adminiftrations under which he lived} 
and died in 1740. 

WYKEHAM (William of). See Wiliam. 

WYE, a river of Wales, which rifing on the confines of 
Cardiganlhire, and running fouth-eaft, divides the counties 
of Radnor and Brecknock : then crofting Herefordfhire, it 
runs fouth and falls into the mouth of the Severn at Chep- 
ftow. 


X 




XantJiium. Y or x, is the 22d letter of our alphabet, and a double 
confonant. It was not ufed by the Hebrews or 
ancient Greeks j for as it is a compound letter, the an¬ 
cients, who ufed great fimplicity in their writings, ex- 
prefled this letter by its component letters c s. Neither 
have the Italians this letter, but exprefs it by flf. X begins 
no word in our language but fuch as are of Greek original; 
and is in few others but what are of Latin derivation; 
as perplex, reflexion, defluxion, isfc. We often exprefs this 
found by fingle letters, as cks, in backs, necks ; by is, in books, 
breaks ; by cc, in accefs, accident ; by 8 , in action, un 8 ion, &c. 
The Englifh and French pronounce it like cs or ks ; the 
Spaniards like c before a, viz. Alexandra, as if it were Ale- 
tamlro In numerals it expreffeth 10, whence in old Roman, 
manufcripts it is ufed for denarius ; and as fuch feems to be 
made of two V’s placed one over the other. When a dafh. 
is added over it, thus X, it lignifics io,ooQ. 

XANTHIUM, in botany ; a genus of plants of the clafs 
monacia, order pcntandi in, and arranged in the natural ciafli- 
fication under the 49th order, compfltasi The male flowers 
are compofite, common calyx imbricated ; ccro'lulse mono¬ 
pet. ilous, tubular, quinquefid. Female : calyx involucrum 
*f two leaves, containing two flowers; corolla c; drupa, 


dry, prickly ; nucleus bilocular. There are five fpecies, only Xanthosy*. 
one of which is a native of Britain, the flrumarluw. or lei's lum, 
burdock. The Item of this plant is a foot and a half high, Xtbec> 
thick, often fpotted 5 leaves heart-lhaped, lobed, on long foot- 
ftalks. Flowers, male and female, many together, in the 
alse of the leaves. The leaves are bitter and aftringent. A 
deco&ion of the whole plant affords a fhowy yellow colour, 
but it is better if only the flowers are ufed. Horfes and 
goats eat it; cows, ftieep, and fwine refufe it. 

XANTHOXYLUM. See Zan THOXVLUM. 

XEBEC, or Zebec afmall three-mafted veffel, navigated 
in the Mediterranean Sea, and on the coafls of Spain,"Por¬ 
tugal, and Barbary.. See Plate CCCCLII, fig. 10. 

The fails of the xebec are in general fnnilar to thofe cf 
the poleacre, but the hull is extremely, different from that 
and almoft every other veffel. It is furnifhed with a ftrong 
prowand the extremity of the ftern, which is nothing more 
than a fort of railed platform or gallery, projefts farther be¬ 
hind. the counter and-buttock than that of any European 
(hip. * 

Being generally equipped as a corfair, the xebec is con- 
ftrufled with a narrow floor, to be more fwift in purfidt of 
the enemy ; and of a great breadth, to enable her to carry 
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a great force of fail for this purpofe without danger of over¬ 
turning. As thefe veffels are ufually very low built, their 
decks are formed with a great convexity from the middle of 
their breadth towards the fides, in order to carry off the wa¬ 
ter which falls aboard more readily by their feuppers- But 
as this extreme convexity would render it very difficult to 
walk thereon at fea, particularly when the veffel roeks by 
the agitation of the waves, there is a platform of grating 
extending along the deck from the fides of the veffel to¬ 
wards the middle, whereon the crew may walk dry-footed 
whilft the water is conveyed through the grating to the 
feuppers. 

The xebecs, which are generally armed as veffels of war 
by the Algerines, mount from 16 to 24 cannon, and carry 
from 300 to 450 men, two-thirds of whom are generally 
foldiers. 

By the very complicated and inconvenient method of 
working thefe veffels, what one of their captains of Algiers 
told Mr Falconer wail be readily believed, viz. that every 
xebec requires at leaft the labour of three fquare-rigged 
Blips, wherein the Handing fails are calculated to anfwer 
every lituation of the wind. 

XENOCRATES, a celebrated ancient Grecian philo- 
fopher, was born at Chalcedon in the 95th Olympiad. At 
firft he attached himfelf to JEfchines, but afterwards be¬ 
came a difciple of Plato, who took much pain£ in cultiva¬ 
ting his genius, which was naturally heavy. His temper 
was gloomy, his afpedt fevere, and his manners little tinc¬ 
tured with urbanity. Thefe material defedts his mailer 
took great pains to corredt; frequently advifing him to 
facrifice to the Graces, and the pupil was patient of in- 
ftrudtion, and knew how to value the kindnefs of his precep¬ 
tor. As long as Plato lived, Xenocrates was one of his 
moft elleemed difciples ; after his death he clofely adhered 
to his dodlrine; and, in the fecond year of the noth 
Olympiad, he took the chair in the academy, as the fucceffor 
of Speufippus. 

Xenocrates was celebrated among the Athenians, not 
only for his wifdom, but for his virtues. So eminent was 
his reputation for integrity, that when he was called upon 
to give evidence in a judicial tranfadhon, in which an oath 
was ufually required, the judges unanimoufly agreed, that 
his fimple affeveration Ihould be taken, as a public teftimony 
to his merit. Even Philip of Macedon found it impoftible 
to corrupt him. So abftemious was he with refpefi to food, 
that his provifion was frequently fpoiled before it was con- 
fumed. His chaftity was invincible. Phryne, a cele¬ 
brated Athenian courtezan, attempted without fuccefs to 
feduce him. Of his humanity the following pathetic in¬ 
cident fe a fufficient proof: A fparrow, which was pur- 
fued by a hawk, flew in his bofom ; he afforded it pro- 
tedtion till its enemy was out of fight, and then let it go, 
faying, that he would never betray a fuppliant. He was 
fond of retirement, and was feldom feen in the city. He 
was difereet in the ufe of his time, and carefully allotted a 
Philofophy, certain portion of each day to its proper bufinefs. One of 
vol. ii. thefe he employed in filent meditation. He was an admi¬ 
rer of the mathematical fciences ; and was fo fully convinced 
of their utility, that when a young man, who was unac¬ 
quainted with geometry and aftronomy, defired admiffion 
into the academy, he refufed his requeft, faying, that he 
was not yet polTeffed of the handles of philofophy. In 
fine, Xenocrates was eminent both for the purity of his 
morals and for his acquaintance with fcience, and lupported 
the credit of the Platonic fchool, by his ledtures, his 
writings, and his condudh He lived to the firft year of 
the 116th Olympiad, or the 82 of his age, when he 
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loft his life by accidentally falling, in the dark, into a Xenophd 
refervoir of water. ne, > 

XENOPHANES, the founder of the Eleaic fedt of Xeno l j ^’ * « 
philofophy among the Greeks, was born at Colophon pro¬ 
bably about the 65th Olympiad. From fome caufe or 
other he left his country early, and took refuge in Sicily, 
where he fupported himfelf by reciting, in the court of 
Hiero, elegiac and iambic verfes, which he had written in 
reprehenfion of the theogonies of Hefiod and Homer. 

From Sicily he paffed over into Magna Grsecia, where lie 
took up the profeffion of philofophy, and became a cele¬ 
brated preceptor in the Pythagorean fchool. Indulging, 
however, a greater freedom of thought than was ufual 
among the difciples of Pythagoras, he ventured to introduce 
new opinions of his own, and in.many particulars to oppofe 
the dodlrines of Epimenides, Thales, and Pythagoras. 
Xenophanes polTeffed the Pythagorean chair of philofophy 
about feventy years, and lived to the extreme age of an 
hundred years, that is, according to Eufebius, till the 8ill 
Olympiad. The dodfrine of Xenophanes concerning na¬ 
ture is fo imperfedtly preferved, and obfeurely expreffed, 
that it is no wonder that it has been differently reprefented 
by different writers. Perhaps the truth is, that he held 
the univerfe to be one in nature and fubftance, but diftin- 
guilhed in his conception between the matter of which all 
things confift, and that latent divine force which, though 
not a diftindt fubftance but an attribute, is neceffarily in¬ 
herent in the univerfe, and is the caufe of all its perfedfion. 

XENOPHON, an illuftrious philofoplier, general, and 
hiftorian, was born at Athens in the 3d year of the 8sd 
Olympiad. When he was a youth, Socrates, ftruck with 
his external appearance, determined to admit him into the 
number of his pupils. Meeting him by accident in a 
narrow paffage, the philofopher put his llaff acrofs the 
path, and flopping him, alked, where thofe things were to 
be purchafed which are necelfary to human life ? Xeno¬ 
phon appearing at a lofs for a reply to this unexpedted fa- 
lutation, Socrates proceeded to alk him, where honeft and 
good men were to be found ? Xenophon ftill hefitating, So¬ 
crates faid to him, “ Follow me, and learn.” From that 
time Xenophon became a difciple of Socrates, and made a 
rapid progrefs in that moral wifdom for which his matter 
was fo eminent. Xenophon accompanied Socrates in the 
Peloponnefian war, and fought courageoufly in defence of 
his country. He afterwards entered into the army of Cy¬ 
rus as a private volunteer in his expedition againft hi* 
brother. This enterprize proving unfortunate, Xenophon, 
after the death of Cyrus, advifed his fellow foldiers to at¬ 
tempt a retreat into their own country. They lillened to 
his advice; and having had many proofs of his wifdom a* 
well as courage, they gave him the command of the; army, 
in the room of Proxenus who had fallen in battle. In this 
command he acquired great glory by' the prudence and 
firmnefs with which he conduced them back, through the 
midft of innumerable dangers, into their own country. The 
particulars of this memorable adventure are related by Xeno¬ 
phon himfelf in his Retreat of the Ten Thoufand. After 
his return into Greece, he joined Agefilaus, king of Sparta, 
and fought with him againft the Thebans in the celebrated 
battle of Chseronea. The Athenians, difpleafed at this al¬ 
liance, brought a public accufation againft him for his for¬ 
mer condudt in engaging in the fervice of Cyrus, and con¬ 
demned him to exile. The Spartans, upon this, took 
Xenophon, as an injured man, under their protedtion, and 
provided him a comfortable retreat at Scilluntes in Elea. 

Here, with his wife and two children, he remained feveral 
years, and paffed his time in the fociety of his friends, and 

in 
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Xenophon in writing thefe hiftorical works which have rendered his 
II name immortal. A war at length arofe between the Spar- 
tans and Eleans ; and Xenophon was obliged to retire to 
Lcpraus, where his eldeft fon had fettled. He afterwards 
removed, with his whole family, to Corinth, where, in the 
firft year of the hundred and fifth Olympiad, he finilhed 
his days. 

Xenophon the Tcutig;r, a Greek writer, fo called to di 
ftinguifh him from the celebrated Xenophon, was born a- 
Ephefits, and lived, according to fome authors, before Het 
liodorus, that is, about the beginning of the 4th century- 
He is only known by his Ephejiaca, a Greek romance in 
five books, which is elleemed, and contains the amours or 
•adventures of Abracomes and Anthia. This romance was 
printed at London, in Greek and Latin, in 1724, 4to. 

XERXES T. the fifth king of Perfia, memorable for the 
vaft army he is faid to have carried into the field againfl 
•Leonidas king of Sparta ; confiding, according to fome hi- 
ilorians, of 800,000 men, while others make it amount to 
g,000,000, exclufive of attendants. The fleet that attended 
this prodigious land force is likewife made to conftft of 2000 
fail ; and all the fuccefs they met with was the taking and 
burning the city of Athens ; for the army was fhamefuily 
repulfed near the Araks of Thermopylae by Leonidas, and 
the fleet was difperl'ed and partly defiroyed by Themiflocles 
at the Araks of Salamis, who had only 380 fail under 
his command. Xerxes was affaflinated by Artabanes, chief 
captain of his guards, and his diAinguifhed favourite. See 
Sl'ARTA. 

X 1 MENES (Francis), ajuAly celebrated cardinal, bi- 
fliop of Toledo, and prime miniAer of Spain, was born at 
Torrelaguna, in Old CaAile, in 1437, and Auaied at Alcala 
and Salamanca. He then went to Rome ; and being rob¬ 
bed on the road, brought nothing back but a bull for ob¬ 
taining the firft vacant prebend : but the archbifliop of To¬ 
ledo refufed it him, and threw him in prifon. Being at 
•length reAored to liberty, he obtained a benefice in the dio- 
cele of Siguenca, where cardinal Gonzales de Mendoza, 
who was the bifiiop, made him his grand vicar. Ximenes 
fome time after entered among the Francifcans of Toledo ; 
but being there troubled with vifits, he retired to a folitnde 
named Cajlanel, and applied himfelf to the Audy of divinity 
and the oriental tongues. At his return to Toledo, queen 
Ifabella of CaAile chofe him for her confelfor, and afterwards 
nominated him archbilhop of Toledo; which, next to the 
papacy, is the richeA dignity in the church of Rome. 
“ This honour (fays Dr Robertion) he declined with a firm- 
nefs which nothing but the authoritative injunction of the 
pope was able to overcome. Nor did this height of promotion 
change his manners. Though obliged to difplay in public that 
magnificence which became his fiation, he himfelf retained 
his monafiic feverity. Under his pontifical robes he con- 
fiantly wore the coarfe frock of St Francis, the rents of 
which he ufed to patch with his own hands. Ke at no time 
ufed linen, but was commonly clad in hair-cloth. He 
llept always in his habit ; mod frequently on the floor or 
on boards, and rarely in a bed. He did not taAe any of 
the delicacies which appeared at his table, but iatisfied him¬ 
felf with that Ample diet which the rule of his order pre- 
feribed. Notwitbftanding thefe peculiaikies, fo oppofite 
to the manners of the world, he polfefl'ed a thorough know¬ 
ledge of its affairs, and discovered talents for bufinefs 
which rendered the fame of his wifdom equal to that ofhis 
famSity.” His firA care was to provide for the neceAkies 
of the poor ; to vifit the churches and hofpitals ; to purge 
his diocefe of ufurers and places of debauchery ; to degrade 
corrupt judges, and place in their room perfons v/bom he 
knew to be diAinguiihed by their probity and difinterefted- 
Vjl. XVIII. putt II. 
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nefs. He erefted a famous univerfity at Alcala ; and in 
1499 founded the college of St lldephonio. Three years 
after he urdertook the Polyglot Bible; and for that pur- 
pofe lent for many learned men to come to him at Toledo, 
purchafed leven copies in Hebrew' for 4000 crowns, and 
gave a great price for Latin and Greek manuferipts. At 
this Bible they 1 .Loured above 12 years. It contains the 
Hebrew text of the Bible; the verlion of the Septuagint, 
with a literal tranflation ; that of St Jerom, and the Chaldee 
paraphrafes of Onkelos ; and Ximenes added to it a dic¬ 
tionary of the Hebrew and Chaldee words contained in the 
Bible. This work is called Ximencs's Polyglot. In 1507 
pope Julius II. gave him the cardinal’s hat, and king Fer¬ 
dinand the Catholic entruAed him with the adminiAration 
of affairs. Cardinal Ximenes was from this moment the 
foul of every thing that paffed in Spain. He diAinguiihed 
himfelf at the beginning of his miniAry by difeharging the 
people from the burdenfome tax called acavale, which had 
been continued on account of the war againft Granada ; 
and laboured with fuch zeal and fuccefs in the converfton of 
the Mahometans, that he made 3000 converts, among whom 
was a prince of the blood of the kings of Granada, lit 
1509 cardinal Ximenes extended the dominions of Ferdi¬ 
nand, by taking the city of Oran in the kingdom of Algiers, 
He undertook this conquefi at his own expence, and marched 
in perfon at the head of the Spanifh army cloathed in his pon¬ 
tifical ornaments, and accompanied by a great number of 
eccleliafiics and monks. Some time after, forefeeing an ex¬ 
traordinary fcarcity, he ereCted public granaries at Toledo, 
Alcala, and Torrelaguna, and had them filled with corn at 
his own expence ; which gained the people’s hearts to fitch 
a degree, that to preferve the memory of this noble aCtion 
they had an eulogium upon it cut on marble, in the hall of 
the fenate-houfe at Toledo, and in the market-place. King 
Ferdinand dying in 1516, left cardinal Ximenes regent of 
his dominions; and the archduke Charles, who was after¬ 
wards the emperor Charles V. confirmed that nomination. 
The cardinal immediately made a reform of the officers of 
the fupreme council and of the court, and put a flop to the 
oppreilion of the grandees. He vindicated the rights of 
the people againA the nobility ; and as by the feudal con- 
ftitution the military power was lodged in the hands of the 
nobles, and men of inferior condition were called into the 
field only as their valial-, a king with fcanty revenues de¬ 
pended on them in all his operations. From this ftate Xi¬ 
menes refolved to deliver the crown; and iffued a proclama¬ 
tion, commanding every city in CaAile to iurol a certain 
number of its burgeffes, and teach them military difcipline ; 
he himfelf engaging to provide officers to command them at 
the public expence. This was vigorouAy oppoied by the 
nobles; but by his intrepidity and fuperior addrefs he car¬ 
ried his point. He then endeavoured to diminifh the pnf- 
feffions of the nobility, by reclaiming all the crown-lands, 
and pntting a flop to the penfions granted by the late king 
Ferdinand. This addition m.ade to the revenues enabled 
him to difeharge all the debts of Ferdinand, and to eAabliih 
magazines of warlike itores. The nobles, alarmed at thefe 
repeated attacks, uttered loud complaints ; but before they 
proceeded to extremities, appointed fome grandees of the 
firft rank to examine the powers in confequence of which 
he exercifed aSs of fitch high authority. Ximenes received 
them with cold civility ; produced the teftament of Ferdi¬ 
nand, by which he was appointed regent, together with the 
ratification of that deed by Charles. To both thefe they 
objected ; and he endeavoured to eftablilh their validity. 
As the converfation.grew warm, he led them infenfibly to a 
balcony, from which they had a view of a large body of 
troops under arms, and of a formidable train of artillery. 

6 A “ Behold 
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» “ Behold (fays he, pointing to thefe, and railing his voice) anus , from Thurii, a town in the bay of Tarentum, where Xyto-aloei, 
the powers which I have received from his Catholic ma- it was taken and cured. 

jefty ! With thefe I govern Caftile ; and with thefe I will The fwcrd-fifh is faid to be very voracious, and that it is 
govern it, till the king, your mailer and mine, takes pof- a great enemy to the tunny, who (according to Belon) are 
feffionof his kingdom !” A declaration fo bold andhaugh- as much terrified at it as (heep are at the fight of a wolf, 
ty filenced them, and aftonilhed their alfociates. They It is a great enemy to the whales, and frequently deftroys 
faw that he was prepared for his defence, and laid afide all them. See Balasna.. 

thoughts of a general confederacy againll his adminiftration. XYLO-ALOES, or Aloe wood, in the materia medi- 
At length, from the repeated intreaties of Ximenes, and ca, is the produft of a tree growing in China and fome of 
the impatient murmurs of the Spanifh miniftry, Charles V. the Indian illands. See Exc-ecaria. 

embarked,andlandedinSpain,accompamedbyhisfavourites. This drug is diflinguifhed into three forts : the calam- 
Ximenes was advancing to the coaft to meet him, but at bac or tambac, the common lignum aloes, and calambour. 

Bos Equillos wasfeized with a violent diforder, which his The calamback, orfineftaloes-wood,calledbyauthors/(g-- 
followers confidered as the effefts of. poifon. This accident num aloesprteflanlijjimum, and by the Chinefe fukhiang, is the 
obliging Ximenes to flop, he wrote to the king, and with moll refinous of all the woods we are acquainted with : it is 
his ufiral boldnefs advifed him to difmifsall the ftrangers in of a light fpongy texture, very porous, and its pores fo fill- 
his train, whofe number and credit already gave offence to ed up with a foft and fragrant refin, that the whole may be 
the Spaniards, and earneltly defired to have an interview preffed and dented by the fingers like wax, or moulded 
with him, that he might inform him of the Hate of the na- about by chewing in the mouth, in the manner of maftich. 
tion, and the temper of his fubjedts. To prevent this, not This kind, laid on the fire, melts in great parts like refin, 
only the Flemings, but the Spanilh grandees, employed all and burns away in a few moments with a bright flame and 
their addrefsto keep Charles at a diftance from Aranda, the perfumed fmell. Its feent, while in the mafs, is very fra- 
place to which the cardinal had removed. His advice was grant and agreeable ; and its tafie acrid and bitterifh, but 
now flighted and defpifed. Ximenes, confcious of his own very aromatic and agreeable. It is fo variable in its colour, 
integrity and merit, expedted a more grateful return from a that fome have divided it into three kinds; the one varie- 
prince to whom he delivered a kingdom more flourilhing gated with black and purple ; the fecond, with the fame 
than it had been in any former age, and a more extenfive black, but with yellowifh inllead of purple ; and the third, 
authority than the moll illuftrious of his anceftors had ever yellow alone like the yolk of an egg ; this laft is the leali ' 
poffeffed ; and lamented the fate of his country, about to feented of the three. The variation, however, is owing to 
be ruined by the rapacioufnefs and infolence of foreign fa- the trunk of the tree being itfelf of three different colours; 
vourites. While his mind was agitated by thefe paffions, and the heart of it is the valuable fort firft deferibed. The 
he received a letter from the king ; in which, after a few two following are fuppofed to be the other parts of the 
cold and formal expreffions of regard, he was allowed to re- trunk ; though this feems doubtful, efpecially in regard to 
tire to his diocefe ; andhe expired a few hours after reading the laft fort, from the circumftances mentioned of its being 
it in 1517, in the 81 ft year of his age. found in large logs entire, and fometimes only the heart. 

This famous cardinal ought not to be confounded with which, as above noticed, conftitutes the calambac. 

Roderick Ximines, archbiihop of Toledo, in the 13th The lignum aloes vulgare is the fecond in value. This 
century, who wrote a Hiftory of Spain in nine books ; nor is of a more dc«fe and compadl texture, and consequently 
with feveral other Spanifh writers of the name of Ximenes. lefs refinous than the other; there is fome of it, however, 

XIPHIAS, in zoology, the Sword-fish ; a genus of that is fpongy, and has the holes filled up with the right 
fifhes belonging to the order of apodes. The upper jaw refinous matter ; and all of it, when good, has veins of the 
terminates in a long fwordfhaped roftrum, from which it is fame refin in it. We meet with it in fmall fragments, which 
called the fword-Ji/h: there are no teeth in the mouth ; the have been cut and fplit from larger : thefe are of a toler- 
gill-membrane has eight rays ; and the body is fomewhat ably denfe texture in the more folid pieces, and of a dufky 
cylindrical. There is but one fpecies, viz. the gladius, brown colour, variegated with refinous black veins. It is 
found in the European ocean. This fifh fometimes fre- in this (late very heavy, and lefs fragrant than in thofe 
quents our coafts, but is much more common in the Me- pieces which (how a multitude of little holes, filled up with 
diterranean Sea, efpecially in the part that feparates Italy the fame blackifh matter that forms the veins in others, 
from Sicily, which has been long celebrated for it : the The woody part of thefe laft pieces is fomewhat darker 
promontory Pelorus, now Capo di Faro, was a place noted than the other, and is not unfrequently purplifti, or even 
for the refort of the xiphias, and pofflbly the ftation of the blackifh. The fmell of the common aloe-wood is very 
fpeculatores, or the perfons who watched and gave notice of agreeable, but not fo ftrongly perfumed as the former. Its 
the approach of the fifh. tafte is fomewhat bitter and aci id, but very aromatic. 

The ancient method of taking them is particularly de- The calambour, called alfo agallochum fyfaejlrc, and lignum 
feribed by Strabo, and agrees exaftly with that praftifed aloes mescicanum, is light and friable, of a dufky and often 
by the moderns. A man afeends one of the cliffs that mottled colour, between a dufky green black and a deep 
overhangs the fea : as foon as he fpies the fifh, he gives no- brown. Its fmell is fragrant and agreeable, but much lefs 
tice, either by his voice or by figns, of the courfe it takes, fweet than that of either of the others ; and its tafte bit- 
Another, that is ftationed in a boat, climbs up the mail, terifh, but not fo much acrid or aromatic as either of the 
and on feeing the fword-nfh, direfis the rowers towards it. two former. This is faid to be met with very frequently, and 
As foon as he thinks they are got within reach, he defeends, in large logs : and thefe fometimes entire, fometimes only 
and taking a fpear in bis hand, ftrikes.it into the fifh; the heart of the tree. This is the alofe-wood ufed by the 
which, after wearying itfelf with its agitation, is feized and cabinet-makers and inlayers. 

drawn into the boat. It is much efteemed by the Sicilians, This drug is efteeroed a cordial taken inwardly ; and is 
who buy it up eagerly, and at its firft coming into feafon fometimes given in diforders of the ftomach and bowels, and 
give about fixpence Englifh per pound. The feafon lafts to deflroy the worms. A very fragrant oil may be procu- 
from May till Augr.ft. The ancients ufed to cut this fifh red from it by diftillation ; which is recommended in pa- 
into pieces and fait it ; whence it was called Tomus Thud- ralytic cafes from five to fifteen drops. It is at prefent, 

however. 
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Xynoecia, however, but little ufed ; and would fcarce be met with any* 
- Xyfta rcha. : n {hops, but that it is an ingredient in fome of 

the old compofitions. 

XYNOECIA, in Grecian antiquity, an anniverfary 
feaft obferved by the Athenians in honour of Minerva, upon 
the fixteenth of Hecatombaeon, to commemorate their 
leaving, by the perfuafion of Thefus, their country-feats, 
in which they lay difperfed here and there in Attica, and 
uniting together in one body. 

XYSTARCHA, in antiquity, the mafter or director of 


the xyftus. In the Greek gymnafium, the xyftarcha was Xyftut. 
the fecond officer, and the gymnafiarcha the firrt ; the for- 
mer was his lieutenant, and prefided over the two xyfti, and 
all the exercifes of the athletae therein. 

XYSTUS, among the Greeks, was a long portico, ojTen 
or covered at the top, where the athletse practifed wreftling 
and running: the gladiators, who pra&ified therein, were 
called xyftiti. Among the Romans, the xyftus was only an 
alley, or double row of trees, meeting like an arbour, and 
forming a {hade to walk under. 


Y 


Y V or y* *^ le 2 3 ^ ^ etter °f our alphabet: its found is 

(I A * formed by expreffing the breath with a fudden ex- 
ar< l. panfion of the lips from that configuration by which we ex- 
prefs the vowel u. It is one of the ambigenial letters, being 
a confonant in the beginning of words, and placed before all 
vowels, as in yard, yield,young, See. but before no confonant. 
At the end of words it is a vowel, and is fubftituted for the 
found of i, as in try, dejery, 8 e c. In the middle of words it 
is not ufed fo frequently as i is, unlefs in words derived from 
the Greek, as in chyle, empyreal. See. though it is admitted 
into the middle of fome pure Englifti words, as in dying, 
plying, See. The Romans had no capital of this letter, but 
ufed the final! one in the middie and laft fyilables of words, 
as in coryamhus, onyx, martyr, Y is alfo a numeral, fignify- 
ing 150, or according to Baronius 159 ; and with a dafh 
a-top, as Y, it fignified 150,000. 

YACHT, or vatch, a veffel of date, ufually employed 
to convey princes, ambaftadors, or other great perfonages, 
from one kingdom to another. 

As the principal defign of a yacht is to accommodate 
the paffengers, it is ufually fitted with a variety of conve¬ 
nient apartments, with fuitable furniture, according to the 
quality or_ number of the perfons contained therein. 

The royal yachts are commonly rigged as ketches, ex¬ 
cept the principal one referved for the fovereign, which is 
equipped with three malls like a fhip. They are in gene¬ 
ral elegantly furnilhed,and richly ornamented with fculpture; 
and always commanded by captains in his majefty’s navy. 

Befides thefe, there are many other yachts of a fmaller 
Lind, employed by the commiftioners of the excife, navy 
and cuftcms ; or ufed as pleafure boats by private gentle¬ 
men. 

YAMS. See Discorsa. 

YAMBOO. See Eugenia. 

YARD of a Ship, a long piece of timber fufpended 
upon the marts of a fhip, to extend the fails to the wind. 
See Mast and Sail. 

All yards are either fquare or lateen ; the former of which 
are fufpended acrofs the marts at right angles, and the lat¬ 
ter obliquely. See Plate CCCCXLIV, fig. 1. 

The fquare yards are nearly of a cylindrical furface. 
They taper from the middle, which is called the Jlings, to¬ 
wards the extremities, which are termed the yard arms ; and 
the ciiltance between the ilingc and the yard-arms on each 
hue is by the artificers divided into quarters, which are 
diitinguifhed into the f.irt, fecond, third quarters, and 
yard-arms. The middle quarters are formed into e : ght 
fquarcs, and each of the end parts is figured like the fra- 


ftum of a cone. All the yards of a (hip are fquare except 
that of the mizen. 

The proportions for the length of yards, according to 
the different claffes of {hips in the Britifh navy, are as fol¬ 
lows : 


1000 : gun-deck : 

1000 : main-yard : 


'560 

1 

559 

• 

57 ° 


j 576 


! 575 


I561 


J880 

l 

1874 

5 


main-yard fig. 1. 
PI. CCCLXIV.— 
Note, the figure 
reprefents the 
yard and fails of 
a fhip of 74 guns. 

fore-yard. 


Guns, 
f 100 
‘ 90 80 

70 
60 
5 ° 

L44 

100 90 80 

all the rpft. 


Yard. 


To apply this rule to praftice, fuppofe the gun-deck 144. 
feet. The proportion for this length is as iooo is to 575, 
fo is 144 to 83 ; which will be the length of the main-yard 
in feet, and fo of all the reft. 

Guns. 

f8:o : r r 100 90 80 60 44 

IOOO main-yard : : 5 847 : < mizen-yard < 70 

C. 840 : C C 24 

iooo : main-yard : ; topfail-yard £ al] # r[ft> 

C 719 1 C C 70 

iooo: fore-yard : : 4726 :< fore topfail-yard < 24 

C. 71 5 '•(. Call the reft, 

iooo: main topfail-yard : main top gail. yard all the rates. 

iooo fore topfail-yard :: ( 6 . 9 6 : ( fore , top-gallant- f 70 

1 <.690 : c. yard. i all the reft. 

iooo: fore topfail yard : : | mizen topfail-yard | a]J 7 ° e ^ 


Crofs-jack and fprit-fail yard equal to the fore topfail- 
yard. 

Sprit-topfail-yard equal to the fore top-gallant-yard. 

The diameters of yards are in the following proportions 
to their length. 

The main and fore yards five-fevenths of an inch to one 
yard. The topf.iil, crofs-jack, and fprit-fail yards, nine- 
fourteenths of an inch to one yard. The top-gallant, mizen 
top-fail, and fprit-fail topfail yards, eight-thirteenths of an 
inch to one yard. 

The mizen-yard five-ninths of an inch to one yard. 

All ftudding-fail booms and yards half an inch to one yard 
in length. 

The lifts of the main-yard are exhibited in the above 
figure by gg ; the horfes and their ftirrups by h, i; the reef- 
tackles and their pendents by i, l; and the braces and 
brace pendents by m, n. 

The lateen-yards evidently derive their names from ha- 
6 A 2 , ving 
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Yard v'ng been peculiar to the ancient Romans, They are ufual- 
H. ly compofed of feveral pieces faftened together by woold- 
ings, which alfo ferve as fteps whereby the failors climb to 
the peek or upper extremity, in order to furl or caft loofe 
the fail. 

The mizen-yard of a (hip, and the main-yard of a bilan¬ 
der, are hung obliquely on the mad, almolf in the fame man¬ 
ner as the lateen-yard of a xebec, fettee, or polacre. 

Yard, a meafure of length ufed in Britain and Spain, 
confiding of three feet, chiefly to meafure cloth, fluffs, &c. 

YARD-Arm is that half of the yard that is on either fide 
of the mad, when it lies athwart the fhip. 

Yards alfo denote places belonging to the navy, where 
the fhips of war, &c. are laid up in harbour.—There are 
belonging to his majefty’s navy fix great yards, viz. Cha¬ 
tham, Deptford, Woolwich, Portfmouth, Sheernefs, and Ply¬ 
mouth ; thefe yards are fitted with feveral docks, wharfs, 
lanches, and graving places, for the building, repairing,, 
and cleaning of his majefty’s fhips; and therein are lodged 
great quantities of timber, mads, planks, anchors, and other 
materials: there are alfo convenient ftore-houfes in each 
yard, in which are laid up vaft quantities of cables, rigging, 
fails, blocks, and all other forts of ftores needful for the 
royal navy. 

YARE, among failors, implies ready or quick : as, be 
yare at the helm; that is, be quick, ready, and expeditious 
at the helm. It is fometimes alfo ufed for bright by fea- 
men : as, to keep his arms yare; that is, to keep them 
clean and bright. 

Yare, a river of Norfolk, which runs from weft to eaft 
through that county, palling by Norwich, and falling into 
the German fea at Yarmouth. 

YARMOUTH, a fea-port town of Norfolk, with a 
market on Wednefdays and Saturdays,, and a fair on Fri¬ 
day and Saturday in Eafter-week for petty chapmen. It is 
feated on the river Yare, where it falls into the fea ; and is 
a place of great ftrengtb, both by art and nature, being al- 
moft furrounded with water ; and there is a draw-bridge over 
the river. It is efteemed the key of this coaft, and is a 
clean handfome place, whofe houfes are well built, it being 
a confiderable town for trade. It has one large church,\and 
a neat chapel, and the fteeple of St Nicholas’s is fo high 
that it ferves for a fea-mark. It is governed by a mayor. 
The harbour is a very fine one, though it is very dangerous 
xpr ftrangers in windy weather ; and it has for its fecurity 
a pretty ftrong fort. It is 27 miles eaft of Norwich, and 
112 north-eaft of London. E. Long. 1. 55. N. Lat. 
52. 45- 

Yarmouth, a town of the Ifle of Wight, in Hampfhire, 
with a market on Fridays, and one fair on July 25th for 
toys. It is feated on the weftern part of the illand, on the 
fea-fhore, and is encompafled with water; for, not many 
years ago a channel was cut through the peninfula, over 
which there is a draw-bridge, and it is defended by a ftrong 
caftle on the quay. It is a handfome place, whofe houfes 
are chiefly built with ftone, and covered with Hate ; and it 
fends two members to parliament. The market is now dif- 
ufed. W. Long. 1. 28. N. Lat. 50. 40. 

YARN, wool or flax fpun into thread, of which they 
weave cloth. See Cloth. 

YARROW, in botany. See Achillea: 

YAWNING, an involuntary opening of the mouth, ge¬ 
nerally produced by wearinefs or an inclination to fleep. 
Yawning, according to Boerhaave, is performed by expand¬ 
ing at one and the fame time all the mufcles capable of 
f; ontaneous motion; by greatly extending the lungs; by 
drawing in gradually and flowly a large quantity of air; 
and gradually and flowly breathing it out, after it has been 


retained for fome time and rarefied ; and then reftoring the Year, 
mufcles to their natural ftate. Hence the eff.ct of yawn- 
ing is to move, accelerate, and equally diftribute all the 
humours through all the veilels of the body, and confe- 
quently to qualify the mufcles and organs of fenlation for 
their various functions. 

Sandlorius obferves, that a great deal is infenfibly dis¬ 
charged, when nature endeavours to get rid of the retained 
perfpirable matter, by yawning and ftretching of the limbs. 

To thefe a perfon is mod inclined juft after fleep, becaufe 
a greater quantity going off by the pores of the fk»in than 
at other times, whenfoever a perfon wakes, tire increafing 
contraction that then happens clofes a great deal of the 
perfpirable matter in the cutaneous palfages, which will 
continually give fuch irritations as excite yawning and 
ftretching ; and fuch motions, by fhaking the membranes 
of the whole body, and fluffing the contacts of their fibres, 
and the inclofed matter, by degrees throw it off. Hence 
we fee the reafon why healthful ftrong people are molt 
inclined to fuch motions, becaufe they perfpire moft.in 
time of fleep, and therefore have more of the perfpirable 
matter to lodge in the pores, and. greater irritations there¬ 
unto. The advantages of fome little exercife juft after 
waking in a morning are confiderable, as it throws off all 
the perfpirable matter that is ready for its exit out of the 
body. When yawning is troublefome, Hippocrates fays 
that long deep refpiration or drawing in the air at long 
intervals cures it. 

YEAR, in aftronomy and chronology. See Astrono¬ 
my, n° 347. p. 520. and Kalendar. 

The ancient Roman year was the lunar year, which, as 
firft fettled by Romulus, confided only of'ten months; viz, 

1. March, containing 31 days. 2. April, 30. 3. May, 

31. 4. June, 30. 5. Quintilis, 31. 6. Sextilis, 30. 7. 

September, 30. 8. October, 31. 9. November, 30. 10. 

December, 30.—in all 304 days ; which came fliort of the - 
true lunar year by 50 days, and of the folar, by 61 days. 

Numa Pompilius corrected this irregular conftitution of 
the year, and compofed two new months, January and Fe¬ 
bruary, of the days that were ufed to be added to the for¬ 
mer year. 

The ancient Egyptian year, called alfo the year of Nabo~ 
naffar, on account of the epocha of Nabonaffar, is the folar 
year of 365 days, divided into 12 months, of 30 days each, 
befides five intercalary days added at the end. The names,. 

&c. of the months are as follows: 1. Thoth. 2. Paophi. 

3. Athyr. 4. Chojac. 5. Tybi. 6. Mecheir. 7. Phams- 
noth. 8. Pharmuthi. 9. Pachon. 10. Pauni. 11. Epi- 
phi. 12. Mefori ; befide the ifjtifott 

The ancient Greek year was lunar; confiding of 12 
months, which at firft had 30 days apiece, then alternately 
30 and 29 days, computed from the firft appearance of the 
new moon ; with the addition of an embolifmic month of 
30 days every 3d, 5th, 8th, nth, 14th, 16th, and 19th 
year of a cycle of 19 years ; in order to keep the new and 
full moons to the fame terms or feafons of the year. Their 
year commenced with that new moon, the full moon of 
which comes next after the fummer folftice. The order,. 

&c. of their months was thus : 1. ‘EK.«To^ffa<«v, containing 
29 days. 2. M»T*>£;Tv;av’ 30. 3- Boncfpo^/air, 29. 4. Mai/uaxrn- 
fim, 30. 5. nuan^iav, 29. 6. nsrufim, 30. 7. 29, 8. 

Av-Sscnp/cnv, 30. 9 - EX«4>»feX/siv, 30. 10 . Msv^/a>v, 30. ll.Qnf, 
yn\i<M 9 29. I 2 » Sa-zp-o^op/av* 30. 

The ancient. Jewifli year is a lunar year, confiding com¬ 
monly of 11 months, which alternately contain 30 and 29 
days. It was made to agree with the folar year, either by 
the adding of 11, and fometimes 12 days, it the end of the 
year,, or by an embolifmic month. The names and quanti¬ 
ties 
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ties of the months [land thus: 1. Nifan, or Abib, 30 days. 
2. Jiar, or Zius, 29. 3. Siban, or Siwan, 30. 4. Ti. immuz, 
or lammuz, 29. 5. Ab, 30. 6. Eiul, 29. 7. Tiiii, or 

Ethanim, 30. 8. Marcb-.fv-'.rr), or Bui, 29. 9. Gflcti, 30. 

10. Tebeth, 29. 11. Sabat, or Schcbeth, 30. 12. Adar, 

in the emboliiir.ic year, 30. Adar, in the common year, was 
but 20. Note, in the defective year, Cifleu was only 29 
days ; and in the redundant year, Marchefvam was 30. 

ThePerfia i year is a folaryear of about 365 days ; con- 
fift ng of 12 months of 30 days each, with 5 intercalary 
days added at the end. 

The Arabic, Mahometan, and Turkifh years, called alfo 
th z year of the Hegira, is a lunar year, equal to 354 days 8 
hours and 48 minutes, and confills of 12 months, which 
contain alternately 30 and 29 days. 

The Hindoo year differs from all thefe, and is indeed dif¬ 
ferent in different provinces of India. The beft account that 
we have of it is by Mr Cavendifn, in the Phil. Tranf. of the 
Royal Society of London for the year 1792. “ Before I 

fpeak of the civil year of the Hindoos (fays this eminent 
pbilofopher), it will be proper to fay a few words of the 
aftronomical year, by which it is regulated. 

“ The aftronomical year begins at the inftant when the 
fun comes to the firft point of the Hindoo zodiac. In the 
year 1792, it began on April 9th, at 22h. 14' after mid¬ 
night of their firft meridian, which is about 4P of time weft 
of Calcutta ; but, according to Mr Gentil’s account of the 
Indian aftronomy, it began 3 h. 24' earlier. As this year, 
however, is longer than ours, its commencement falls conti¬ 
nually later, in refpeff of the Julian year, by 50' 26" in four 
years. This year is divided into 12 months, each of which 
correfponds to the time of the fun’s flay in fome fign ; fo 
that they are of different lengths, and feldom begin at the 
beginning of a day. 

“ The civil day in all parts of India begins at funrife, and 
is divided into 60 parts called danclas, which are again di¬ 
vided into 60 palas. In thofe parts of India in which the 
Benaies almanac, or as it is there called patras, is ufed, the 
civil year is lunifolar, confifting of 1 2 lunar months, with an 
intercalary month inferted between them occaftonally. It 
begins at the day after the new moon next before the be¬ 
ginning of the folar year. The lunar month is divided into 
30 parts called teethees ; thefe are not ftriffly of the fame 
length, but are equal to the time in which the moon's true 
motion from the fun is 12 0 . From the new moon till the 
moon arrives at 12 0 diftance from the fun is called the firft 
teethee \ from thence till it comes to 24 0 , is called the fecond 
ieethee ; and fo on till the full moon, after which the teethees 
return in the fame order as before. 

“ The civil day is conftantly called by the number of that 
teethee which expires during the courie of the day ; and 
as the teethee is fometimes longer than one day, a day fome- 
times occurs in which no teethee ends. When this is the 
cafe, the day is called by the lame number as the following 
day ; fo that two fucceflive days go by the fame name. It 
oftener happens, however, that two teethees end on the fame 
day ; in which cafe the number of the firft of them gives 
name to the day, and there is no day called by the number 
of the laft, fo that a gap is made in the order of the days. 
In the latter part of the month the days are counted from 
the full moon, in the fame manner as in the former part they 
are counted from the new moon ; only the laft day, or that on 
which the new moon happens, is called the 30 th, inftead of 
the 15/16. It appears, the: efore, that each half of the month 
conftantly begins on the day after that on v.hich the new 
or full moon falls 5 only fometiu.es the half month begins 
with the fecond day, the firft bcir.g wanting. 


“ This manner of counting the days is fufficientl j intricate ; 
but that of counting the months is Hill more fo. 

“ The civil year, as was before faid, begins at the day after 
the new moon ; and, moreover, in the years which have an 
intercalary month, this month begins at the day after the 
new moon ; but notwithftanding this, the ordinary civil 
month begins at the day after the full moon. To make their 
method more intelligible, we will call the time from new 
moon to new moon the natural month. The civil month 
Vifakha, the firft in the Hindoo kalender, which extends 
from the 9th of our April to the 10th of May, begins at 
the day after that full moon which is neareft to the inftant 
at which the fun enters Mefha, the firft in order of the In¬ 
dian figns, whether before or after; however, it is not al¬ 
ways accurately the neareft. 

“ A confequence of this way of counting the months is, 
that the firft half of Chitra, the laft month in the Indian 
kalender, extending from March the toth to April the 9th, 
falls in one year, and the latter half in the following year ; 
and whenever the fun enters no fign during a natural month, 
this month is intercalary. The number of days in the 
month varies from 29 to 32. Indeed the Plindoo months, 
both folar and lunar, coniiit neither of a determinate num¬ 
ber of days, nor are regulated by any cycle, but depend 
folely on the motions of the fun and moon ; fo that a Hin¬ 
doo has no wav of knowing what day of the month it is 
but by confulting his almanac ; and what is more, the 
month ought fometimes to begin on different days, in diffe¬ 
rent places, on account of the difference in latitude and lon¬ 
gitude, not to mention the difference which may arife from 
errors in computation. This mode of computing time muft 
be attended with many inconvenicrces ; but in the tranfac- 
tions of civil life the Hindoos do net much regard it. A 
difagreement, however, in the computation of the teethee, 
which fometimes alfo happens, occafions no fmall perplexity; 
becaufe by the teethees or lunar days are regulated moft of 
their religious feftivals. Every Brahmin in charge of a 
temple, or whofe duty is to announce the times for the 
obfervance of religious ceremonies, is therefore furnifhed 
wiih one of their almanacs; and if he be an aftronomer, he 
makes fuch corredtions in it as the difference of latitude and 
longitude render neceffary.” 

New TTfar's Gift. See Gift. 

YEAST, or Yest, a head or feum rifing upon beer or 
ale while working or fermenting in the vat. See Brew¬ 
ing. 

It is ufed for a leaven or ferment in the baking of bread, 
as ferving to fwell or puff it up very confiderably in a little 
time, and to make it much lighter, fofter, and more deli¬ 
cate. See Baking, Barm, and Bread. 

Mr Henry has publifhed a method of preparing artificial 
yeajl, by which good bread may be made without the affift- 
ance of ar.y other ferment. The method is this: Boil flour 
and water together to the confidence of treacle, and when 
the mixture is cold faturate it with fixed air. Pour the 
mixture thus faturated into one or more large bottles or 
narrew-monthed jars : cover it over loofely with paper, and 
upon that lay a (late or board with a weight to keep it 
fteady. Place the veffel in a fituation where the thermo¬ 
meter will ftand from 70° to 8o°, and ftir up the mixture 
two or three times in 24 hours. In about two days fuch a 
degree of fermentation will have taken place, as to give the 
mixture the appearance of yeaft. With the yeaft in this 
ftate, and before it has acquired a thoroughly vinous fmell, 
mix the quantity of flour intended for bread, in the propor¬ 
tion cf fix pounds of flour to a quart of the yeaft, and a fuf- 
ficient portion of warm water. Knead them well together 

in 
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i raft m a proper veflel, and covering it with a cloth, let the dough 
Yellow ^ anc ^ f° r 12 hours, or till it appears to be fufficiently fer- 
rented in the fore-mentioned decree of warmth. It is then 
to be formed into loaves and ba!<ed. Mr Henry adds, that 
perhaps the yea ft would be more perfedt, if a decodlion of 
malt were ufed inftead of fimple water. 

It ha, lately been difeovered, that a decodlion of malt 
alone, without any addition, will produce a yeaft proper 
enough for the purpofe of brewing. This difeovery was 
made by Jofeph Senyor, fervant of the reverend Mr Mafon 
of Afton near Rotheram ; and he received for it a reward of 
L. 20 from the Society for promoting Arts, Manufadtures, 
and Commerce. The procefs is as follows : Procure three 
earthen or wooden veffels of different iizes and apertures, 
one capable of holding two quarts, the other three or four, 
and the third five or fix : boil a quarter of a peck of malt 
for about eight or ten minutes in three pints of water; and 
when a quart is poured off from the grains, let it ftand in the 
firft or fmaller veffel in a cool place till not quite cold, but 
retaining that degree of heat which the brewers ufually find 
to be proper when they begin to work their liquor. Then 
remove the veffel into fome warm fituation near a fire, where 
the thermometer (lands between 70 and 80 degrees Fahren¬ 
heit, and there let it Temain till the fermentation begins, 
which will be plainly perceived within 30 hours : add then 
two quarts more of a like decodlion of malt, when cool, as 
the firft was; and mix the whole in the fecond or larger 
veffel, and ftir it well in, which muft be repeated in the ufual 
way, as it riles in a common vat; then add a dill greater 
quantity of the fame decodlion, to be worked in the largeft 
veffel, which will produce yeaft enough for a brewing of 40 
gallons. 

Common ale yeaft may be kept frefh and fit for ufe feve- 
ral months by the following rqethod ; Put a quantity of it 
into’a dole canvas bag, and gently fqueeze out the moif- 
ture in a ferew-prefs till the remaining matter be as firm and 
ftiff as clay. In this Hate it may be clofe packed up in a 
tight cafk f or fecuring it from the air ; and will keep frefh, 
found, and fit for ufe, for a long time. This is a fecret that 
might be of great ufe to the brewers and diftillers, who, 
though they employ very large quantities of yeaft, feem to 
know no method of prel'erving it, or raffing nurferies of it; 
for want of which they fuftain a very confiderable Iofs ; 
whereas the brewers in Flanders make a very great advan¬ 
tage of fupplying the malt-diftillers of Holland with yeaft, 
which is rendered lading and fit for carriage by this eafy 
expedient. 

YELL, one of the iflands of Shetland, lying north-eaft 
item the main land, and divided from it by an arm of the 
lea, called Yell-Sound. By fome it is thought to have been 
the Thule of the ancients. In the old deferiptions it is faid 
to be 20 miles long and 8 broad. It is very mountainous 
and full of mofs ; but there are pretty confiderable paftures 
in which they feed a great many fheep ; and it alfo affords 
plenty of peat. It has eight large harbours, which would 
not be thought defpicable in other countries. Anciently 
it feems to have been pretty populous, fince there are in it 
three churches, twenty chapels, and many brughs or Pidhfh 
forts. 

YELLOW, one of the original colours of light. 

Yellow -Colour for Houfe-painting. See Chemistry, 
n° 699. 

Naples Yellow, a beautiful colour much ufed by painters, 
formerly thought to be prepared from arfenic, but now dif¬ 
eovered to have lead for its bafis. 

YELLOsr-Hammer, in ornithology. See Fringilla. 

Yellow-F ever. See Medicine, n° i 63 . 


YEMEN, a province of Arabia, ftretching along the 
Red Sea and Indian Ocean, and forming a part of the 
country once known by the name of Arabia Felix. 

YEOMAN, the firft or higheft degree among the ple¬ 
beians of England, next in order to the gentry. 

The yeomen are properly freeholders, who having land of 
their own, live on good hufbandry. 

Yeomen is alfo a title of office in the king’s houfehold, 
of a middle place or rank between an ufher and a groom. 

Yf.omen of the Guard were anciently 250 men of the bell 
rank under gentry, and of larger ftature than ordinary, each 
being required to be fix feet lffgh. At prefent there are 
but ico yeomen in conftant duty, and 70 more not in duty ; 
and as any of the 100 dies, his place is fupplied out of the 
70. They go dreffed after the manner of King Hen. VIII.’s 
time. They formerly had diet as well as wages when in 
waiting ; but this was taken off in the reign of Queen Anne. 

YEST, or Yeast. See Yeast. 

YEW, in botany. See Taxus. 

YNCA, an appellation ,anciently given to the kings of 
Peru, and the princes of their blood ; the tvord literally fig- 
nifying, lord, kfng, emperor, and royal blood. 

YOAK, or Yoke, in agriculture, a frame of wood fitted 
over the necks of oxen, whereby they are coupled together, 
and harneffed to the plough. 

Yoak of Land, in our ancient cuftoms, was the fpace 
which a yoke of oxen, that is, two oxen, may plow in one 
day. 

YOLK, the yellow part in the middle of an egg (fee 
Egg). It contains a lymphatic fubftance mixed with a cer¬ 
tain quantity of mild oil, which, on account of this mixture, 
is foluble in water. When expofed to heat, it affumes a con¬ 
fidence not fo hard as the white of the egg ; and when bruifed 
gives out the oil which it contains. This oil has been ufed 
externally as a liniment. 

YONNE, a river in France, which rifing in Burgundy, 
and running north through Nivernois and Champaign, falls 
into the Seyne at Monterau fur Yonne. 

YORK, in Latin Eboracum, the capital of Yorkfhire in 
England. This city is fo ancient that the origin of it is 
uncertain. In the time of the Romans a legion was Ration¬ 
ed here, it being then the capital of the Brigantes ; and here 
died the emperor Severus, and Flavius Valerius Conftantius 
Chlorus, father of Conftautine the Great. There was then 
alfo a temple of Bellona here, and no lefs than three milita¬ 
ry ways went from hence. In the time of the Saxons it 
was ere&ed into an archbifiiopric by Pope Honorius, to 
which are now fubjeff the bifhoprics of Cbefter, Durham, 
Carlifle, and the Ifle of Man; though anciently iz bifhop¬ 
rics in England, and all Scotland, were. A horn is ftill 
kept in the minifter, by which Ulpbius, one of the Saxon 
princes, bellowed all his lands and revenues upon the 
church. r 

This city fuffered very much during the ravages of the 
Danes ; but, after the conqueil, it began to flourffh again. 
The cathedral, which cofl a long time and a great deal of 
money in building, is a mod (lately Gothic pile. Its chap- 
ter-boufe is particularly admired for its painted glafs, its fine 
marble flails, its pillars of alabafter, and curious contrivance# 
In it is the following line id gold letters : 

UtRofa, Jlos forum, fic cf Domus if a Domorum. 

The choir is remarkable for its fine carvings, particularly 
the ftatues of ail the Englffn monarchs; and the windows 
are exquifitely painted with the hiftory of the Bible. The 
lanthorn fteeple is 70 feet fquare, and 188 high, and the 
windows are 45. At the fouth end is a circular light, call¬ 
ed 
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York, ed thi mango ',1 n.'b:Janii nom the colour of its (rial's; ana 
Tortlhire. a t the north end is a very large cue, whole painting repre- 
fents ernbrordery. 

This city is generally reckoned the fecond city in Eng¬ 
land ; but though it Hands upon more Ground, it is inferior 
in trade, wealth, and number of people, to Briltol. The 
inhabitants are reckoned at 12,784. It is fituate in a fine 
plain, in the middle of the fhtre, cn both tides the Oufe, 
walled and divided into four wards, containing 28 parilhes. 
It enjoys large privileges and immunities,conferred upon it 
by a fucceffinn of kings from Henry II. and its chief ma- 
giftrate has the title o t lord mayor, which is an honour pecu¬ 
liar to it and London. Richard II. made it a county of 
itfelf. The confervancy of moll: of the rivers of the county, 
within certain limits,belongs to the lord mayor and aldermen. 
The middle arch of the bridge here over the Oufe is thought 
to equal the Rialto at Venice in architecture, height, and 
breadth, the diameter being 81 feet, and the height 51. 
Though this city is 60 miles diflant from the fea, yet (hips 
of 7c tons burden come up the river to it. The town-houfe 
or Guild-hall Hands upon the bridge, and is fuperior in all 
refpefts to that of London. In the Popifli times there were 
nine abbeys here, and a vail number of churches; but of 
the latter there are only 17 now. The fleeple of that of 
Alihallows is reckoned the finefl in England. The archbi- 
Ihop has a fine palace ; and the affembly-room, defigned by 
the earl of Burlington, is very noble. Here are plays, af- 
femblies, concerts, and the like entertainments, at fome 
houfe or other, almofl every night in the week. In the 
old cattle, built originally by William the Conqueror, and 
repaired in 1701, the afilzes are kept. It ferves alfo for 
the-county-goal, which is the neatefl and pleafantefl in Eng¬ 
land, with an area larger than that of the King's-bench, 
and it has a handfome chapel in it, with a good allowance 
for a preacher. This city has long given the title of duke 
to fome branch of the royal family. 

The plenty and cheapnefs of provifions induces many per- 
fons of fmall fortune, or that would live frugally, to take 
up their abode here ; and the venerable remains of Roman 
antiquities, and thole of a later date, as abbeys, churches, 
and caflles, procure this city a vifit from every curious tra¬ 
veller. Many Roman altars, urns, coins, infcriptions, &c. 
have been found ; and Saxon coins are Hill extant that have 
been flruck here. The members for this city have prece¬ 
dence of all others, except thole of London, in the houfe of 
commons. An infirmary, after the manner of thofe of Bath, 
Briflol, &c. hath been eredled in it; and a cotton manufac¬ 
ture eflablilhed and brought to great perfe&ion. Befides 
four weekly markets, it has a great many fairs; one, in 
particular, every other Thurfday for cattle and flieep. W. 
Long. t. 1. N. Lat. 53. 59. 

YORKSHIRE, the largelt county of England, bound¬ 
ed on the fouth by Derbyfliire, Nottinghamlhire, and Lin- 
colnlhiie; on the north by Durham and Wefimoreland ; on 
the eaH by the German Ocean; and on the wefi by Lan- 
cafhire and a part of CheHiire.—It is upwards of 80 miles 
in length from eaH to well, nearly as much in breadth, and 
about 360 in circumference, containing, in the whole, 26 
hundreds or wapentakes, 49 market-towns, 563 parilhes, 
242 vicarages, with many chapels of eafe, and 2330 villa¬ 
ges. Its area is computed by fome at 4684 fquare miles, 
by others at 3,770,000 acres, and its inhabitants at up¬ 
wards of 530,000. It is divided into three parts or ridings, 
viz. the Wefl, EaH, and North ; fo denominated from their 
fituation, in refpefl ol the city of York. Each of thefe is 
as large, if not larger than any ordinary county. There 
are other divifions, as Richmondlhire, Allertonlhire, How- 


d-j.tfhi.e, Hail.-.it.liire, Craven, Cleveland, Marlhland, IL 1 - 
denielf, Sec. 

As the foil and face of the country vary greatly, fo does 
the air. In the hilly parts the air is good, but the foil very 
indiiLrent; of the lower fome are marfhv, others drier, and 
the foil if both rich ; but the air of the former is more 
foggy and unhealthy than that of the latter. The mtnu- 
factures of this country are cutlery and hard-wares ; parti¬ 
cularly knives, bits, and fpurs ; but the principal are dock¬ 
ings and woollen cloth, with which it fupplies in a great 
meafure Germany and the North. As to the produce, it 
abounds in corn, cattle, horles, lead, and iron, coal, wood, 
lime, liquorice, alum, jet, Sec. It lies wholly in the north¬ 
ern circuit, and much the greater part of it in the diocefe of 
York ; that only which is called Richmondjhire belonging to 
thedkcele of Chefter. The members it fends to parlia¬ 
ment are 30 ; of which two are for the fliire and 28 for the 
towns. 


New-ToR/e, one of the United States of America, is 
bounded towards the fouth-eaH b-y the Atlantic Ocean; 
eaH by Connedlicut, MaH'achufets, and Vermont; north by 
the 45th degree of latitude, which divides it from Canada; 
northweHwardly by the river Iroquois or St Lawrence, and 
the lakes Ontario and Eiie; fouth welt and fouth by Penn- 
fylvania and New Jerfey. The whole Hate contains about 
44,000 fquare miles, equal to 28,160,000 acres. 

The fettlements already made in this Hate are chiefly up¬ 
on two narrow oblongs, extending from the city of New 
York eaH and north. The one eaH is Long Ifland, which 
is 140 miles long, and narrow, and furrounded by the fea/ 
The one extending north is about 40 miles in breadth, and 
bifelted by Hudfon’s river. And fuch is the interfeftion 
of the whole Hate by the branches of the Hudfon, the De¬ 
laware, the Sufquehannah, and other large rivers, that there 
are few places throughout its whole extent which are more 
than 15 or 20 miles from fome navigable flream. There are 
few filh in the rivers, but in the brooks are plenty of trout; 
and on the lakes yellow perch, fun-fifh, falmon-trout, cat- 
fiih, and a variety of others. 

The State, to fpeak generally, abounds with lakes, fome 
of fait and others of frelh water. It is interfered by li.iges 
of mountains running in a north-eall and fouth-wefl direc¬ 
tion. Beyond the Allegany mountains, however, the coun¬ 
try is a dead level, of a fine rich foil, covered, in its natural 
Hate, with maple, beach, birch, cherry, black-walnut, loculi, 
hickory, and fome mulberry trees. On the banks of lake 
Erie are a few chefnut and oak ridges. Hemlock fwamps 
are interfperfed thinly through the country. All the creeks 
that empty into lake Erk have falls, which afford many 
excellent mill feats. EaH of the Allegany mountains, the 
country is broken into hills with rich intervening valleys. 
The hills are clothed thick with timber, and when cleared 
afford finepaffure; the valleys, when cultivated, produce 
wheat, hemp, flax, peafe, grafs, oats, Indian corn. Of the 
commodities produced from culture, wheat is the Itaple ; of 
which immenfe quantities are raifed and exported. Indian 
corn and peafe are likewife raifed for exportation ; and rye, 
oats, barley, &e. for home confumption. In fome parts of 
the State excellent dairies are kept, which furnifli for the 
market butter and cheefe. 

The fituation ofNew York, with refpeft to foreign mar¬ 
kets, has decidedly the preference to any other of the Uni¬ 
ted States. It has at all feafons of the year a Ihort and eafy 
accefs to the ocean. Its exports to the Well Indies are, 
bifeuit, peafe, Indian corn, apples, onions, boards, ftaves, 
horfes, Iheep, butter, cheefe, pickled oyflers, beef, and pork. 
But wheat is the ffaple commodity of the State, of which 

no 
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•Yori. no lefs than 677,700 bufliels were exported in the year 
*77 5 > befides 2555 tons of bread and 2828 tons of flour. 
Infpeblors of flour are appointed to prevent impofltions, and 
to fee that none is exported but that which is deemed by 
them merchantable. Befldes the above-mentioned articles, 
are exported flax-feed, cotton, wool, farfaparilla, coffee, in¬ 
digo, rice, pig-iron, bar-iron, pot-afh, pearl-afh, furs, deer- 
flcins, logwood, fuftick, mahogany, bees-wax, oil, Madeira 
wine, rum, tar, pitch, turpentine, whale-fins, filh, fugars, 
molaffes, fait, tobacco, lard, &c. but mod of thefe articles 
are imported for re-exportation. In the year 1774, there 
were employed, in the trade of this State, 1075 veffels, whofe 
tonnage amounted to 40,812. 

Since the revolution the literature of the State has enga¬ 
ged the attention of the legiflature. In one of their earlieft 
feflions an act paffed, conftituting 21 gentlemen (of whom 
the governor and lieutenant-governor for the time being are 
members ex officiis) a body corporate and politic, by the 
name and ftyle of “ The regents of the univerfity of the 
State of New-York.” They are intruded with the care of 
literature in general in the State, and have power to grant 
charters of incorporation for eredting colleges and academies 
throughout the ftate—are to viflt thefe inftitutions as often 
as they fha.ll think proper, and report their ftate to the le¬ 
giflature once a year. All degrees above that of mafter of 
arts are to be conferred by the regents. A. univerfal tole¬ 
ration is granted in religion. 

The fupreme legiflative powers of the State are veiled in 
two branches, a fenate and affembly. The members of the 
fenate are elebled by the freeholders of the State, who pof- 
fefs freehold eftates to the value of L. 100 clear of debts. 
For the purpofe of eledting fenators, the State is divided 
into four great diftridls, each of which choofes a certain 
number. 

The affembly of the State is compofed of reprefentatives 
from the feveral counties,.chofen annually in May. Every 
male inhabitant of full age, who has refided in the State fix 
months preceding the day of eledlion, and poffefling a free¬ 
hold to the value of L. 20, in the county where he is to 
give his vote ; or has rented a tenement therein of the year¬ 
ly value of forty fhillings, and has been rated and adtually 
paid taxes—is intitled to vote for reprefentatives in affembly. 
The number of reprefentatives is limited to 300. 

The fupreme executive power of the State is veiled in a 
governor chofen once in three years by the freemeri of the 
State. The lieutenant governor is, by his office, prefident 
of the fenate; and, upon an equal divifion of voices, has a 
calling vote; but has no voice on other occafions. The 
.governor has not a feat in the legiflature but as a member 
of the council of revifion and council of appointment, he 
has a vaft influence in the State. The council of revifion is 
compofed of the chancellor, the judges of the fupreme 
court, or any of them, and the governor. In the year 1790 
the number of inhabitants in this State was 340,120, of 
whom 21,324 were negroes. 

Ncvs-York, a city of North America, capital of the State 
of the fame name. It is fituated at the fouth-weft point of 
an ifland, at the confluence of Hudfon and Eaft rivers, and 
is about four miles in circumference. The fituation is both 
healthy and pleafant. Surrounded on all fides by water, it 
is refrelhed by cool breezes in fummer, and the air in win¬ 
ter is more temperate than in other places under the fame 
parallel. York Ifland is 15 miles in length, and hardly one 
in breadth. It is joined to the main by a bridge called 
King’s Bridge. The channels between Long and Staten 
Iflands, and between Long and York Hands, are fo narrow 
as to occafion an unufual rapidity of the tides, which is in- 


creafed by the confluence of the waters of Hudfon and Eaft Y< 
rivers. This rapidity, in general, prevents the obftrudtion w ’ 
of the channel by ice. There is no bafon or bay for the 
reception of fhips, but the road where they lie in Eaft river 
is defended from the violence of the fea by the iflands which 
interlock with each other; fo that, except that of Rhode 
Ifland, the harbour of New-York, which admits fhips of any 
burden, is the bed of the United States. The number of 
inhabitants in 1790 was 33,131. New-York is 97 miles 
nortb-eaft of Philadelphia. W. Long.. 74. 5. N. Lat. 40. 

43 - ' 

YOUNG (Dr Edward), was the fon of a clergyman of 
the fame name, and was born about the year 1679. Wheh 
fufficiently qualified, he was matriculated into All-Souls 
college, Oxford; and defigning to follow the civil law, he 
took a degree in that profeffion. In this fituation he wrote 
his poems called The Laji Day, publilhed in 1704; which 
coming from a layman gave univerfal fatisfadlipn : this was 
foon after followed by another, intitled The Force of Religion., 
or Vanquifhed Love. Thefe produdtions gained him a re- 
fpedlable acquaintance ; he was intimate with Addifon, and 
thus became one of the writers of the Spectator: but the 
turn of his mind leading him to the church, he took orders, 
was made one of the-king’s chaplains, and obtained the liv¬ 
ing of Welwyn in Hartfordlhire, worth about L.500 per 
annum, but he never rofe to higher preferment. For fome 
years before the death of the late prince of Wales, Dr 
Young attended his court pretty conftantlyj but upon his 
deceafe all his hopes of church preferment vaniftied; how¬ 
ever, upon the death of Dr Hales, he was taken into the 
fervice of the princefs-dowager of Wales, and fucceeded him 
as her privy chaplain. When pretty far advanced in life, he 
married the lady Elizabeth Lee, daughter of the late earl 
of Litchfield. This lady was a widow, and had an amiable 
fon and daughter, wild both died young. What he felt for ■ 
their lofs, as well as for that of his wife, is finely expreffed 
in his Night Thoughts, in which the young lady is charac* 
terifed under the name of Narciffa ; her brother by that of 
Philander; and his wife, though namelefs, is frequently 
mentioned; and he thus, in an apoftrophe to death, deplores 
the lofs of all the three. 

Infatiate archer, could not once fuffice ! 

Thy (haft flew thrice, and thrice my peace was (lain, 

And thrice ere thrice yon moon renew’d her horn. 

He wrote three tragedies, The Revenge, Bujiris, and The 
Brothers. His fatires, called Love of Fame the univerfal 
Pqjfton, are by many efteemed bis principal performance; 
though Swift faid the poet Iliould have been either more 
angry or more merry: they have been charadterifed as a 
firing of epigrams written on one fubjedt, that tire the read¬ 
er before he gets through them. His Complaint, or Night 
Thoughts, exhibit him as a moral and melancholy poet, and 
are efteemed his mafterpiece. They form a fpecies of poe¬ 
try peculiarly his own, and in which he has been unrival¬ 
led by all-thofe who attempted to write in this manner. 
They were written under the recent preffure of his forrow 
for the lofs of his wife, daughter, and fon-in-law; they 
are addreffed to Lorenzo, a man of pleafure and the 
world, and who, as it is infmuated by fome, is his own 
fon, but then labouring under his father’s difpleafure. As 
a prole-writer, he arraigned the prevailing manners of his 
time, in a work called The Centaur not Fabulous-, and when 
lie was above 80 years of age, publifhed ConjeBures on Origi¬ 
nal Compoftion. He publifhed fome other pieces; and the 
whole of his works are colledted in 4 and 5 vols 12010. Dr 
Young’s turn of mind was naturally lblemn; and he ufmlly, 
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Soung. w] ie n at home in the country, fpent many hours of the day 
walking in his own church-yard among the tombs. His 
converfation, his writings, had all a reference to the life af¬ 
ter this ; and this turn of difpofition mixed itfelf even with 
his improvements in gardening. He had, for inftance, an al¬ 
cove with a bench, fo painted near his houfe, that at a dif- 
tance it looked as a real one which the fpe£tator J was then 
approaching. Upon coming up near it, however, the de¬ 
ception was perceived, and this motto appeared, Invi/ibilia non 
deeiplunt, “ The things unfeen do not deceive us.” Yet, 
notwithftanding this gloominefs of temper, he was fond of 
innocent fports and amufement; he inftituted an alTembly 
and a bowling-green in the parifh of which he was re£tor, 
and often promoted the gaiety of the company in perfon. 
His wit was generally poignant, and ever levelled at thofe 
who teftified any contempt for decency and religion. His 
epigram, fpoken extempore upon Voltaire, is well known ; 
who happening in his company to ridicule Milton, and the 
allegorical perfonages of Death and Sin, Young thus ad- 
drelfed him : 

Thou art fo witty, profligate, and thin, 

You feem a Milton with his Death and Sin. 

One Sunday preaching in office at St James’s, he found, 
that though he ftrove to make his audience attentive he 
could not prevail. Upon which his pity for their folly got 
the better of all decorums, and he fat back in the pulpit 
and hurt! into a flood of tears. Towards the latter part of 
his life he knew his own infirmities, and fuffered himfelf to be 
in pupilage to his houfe-keeper ; for he confidered that, at 
a certain time of life, the fecond childhood of age demand¬ 
ed its wonted prote&ion. His fon, whole boyifh follies were 


long obnoxious to paternal feverity, was at lafl forgiven in 
his will; and our poet died regretted by all, having per- H 
formed all that man could do to fill his ooft with dignity- 
H is death happened in 1765. 

YOUTH, that ftate of man in vhichhe approaches to¬ 
wards his greateff perfeflion of body. 

YPRES, a handfome, large, and populous town of the 
Auftrian Netherlands, with a bifhop’s fee. It has a confi- 
derable manufactory in cloth and ferges, and every year in 
Lent there is a confiderable fair. It is one of the barrier 
towns, but was befieged and taken by the French in 1744. 

It is feated on a fertile plain on the river Ypre, in E. Long. 

2. 48. N. Lat. 50. 51. 

YUCCA, Adam’s Needle, in botany ; a genus of plants 
of the clafs hexandria and order monogynia. ffhe corolla is 
campanulate and patent, there is no ftyle, the capfule is tri- 
locular. There are four fpecies, none of which are natives 
of Britain. All of them are exceedingly curious in their 
growth, and are therefore much cultivated in gardens. The 
Indians make a kind of bread from the roots of this 
plant. 

YULE, Yool, or Iul. See Iul. 

YUNX, in zoology, a genus of birds of the order plat. 

The bill is fhoft, roundifh, and pointed ; the nofirils con¬ 
cave and naked ; the tongue very long and cylindrical j 
there are two fore and two hind claws. There is only one 
fpecies, the torquilla, wry-neck, which is a native of Europe, 

Afia, and Africa, and is often feen in Britain. It is afh- 
coloured above, with light black and brown (trokes. Be¬ 
neath light brown, with black fpots. Tail afh-colour, with 
four black bars. Weight i^oz. Irides hazel. Lengthy 
inches. Migrates. 



Z, *7 or z, the 24th and laft letter, and the 19th confonant 
Zaara. of our alphabet ; the found of which is formed by a 

motion of the tongue from the palate downwards and up¬ 
wards to it again, with a (hutting and opening of the teeth 
at the lame time. This letter has been reputed a double 
confonant, having the found ds ; but fome think with very 
little reafon : and, as if we thought otherwife, we often 
double it, as in puzzle, muzzle, 8cc. Among the ancients, 
Z was a numeral letter, lignifying 2000 ; and with a dalh 
added a-top.'z lignified 2000 times 2000, or 4,000,000. 

In abbreviation this letter formerly flood as a mark for 
feveral forts of weights; fometimes it fignified an ounce and 
a half; and very frequently it flood for half an ounce ; 
fometimes for the eighth part of an ounce, or a dram Troy 
weight: and it has in earlier times been ufed to exprefs the 
third part of an ounce or eight fcruples. ZZ were ufed by 
fome of the ancient phylicians to exprefs myrrh, and at pre- 
fent they are often uled to fignify zinziher or ginger. 

ZAARA, zapara, sahara, or the Dcjcrt , a vaft coun¬ 
try ot Africa, bounded on the north by Barbary, on the 
eaft by Fezzan and Caftma, on the fouth by Tombu&oo, 
and 0:1 the well by the Atlantic Ocean. Zaara contains a 
variety of wandering nations, all proceeding from Arabs, 
Moots, and fugitive Portugue.e, who took refuge there 
when the iamily of the Sherds made then-delves mafters of 
the three kingdoms of Barbary. All thefe people bear in- 
diicriminateiy the names of Kars, Moors, ox Arabs. They 
Vol. XVIII. Part II. 


are fubdivided into various nations, of which the moll con- 
fiderable are the Mongearts, Trafars, and Bracnars. The 
Mongearts lead a wandering life, and live chiefly on the 
milk of their flocks, with a little barley-meal, and fome 
dates. The poorer fort go naked, except the females, who 
commonly wrap a clout about their middle, and wear a kind 
of bonnet on their head ; bat the wealthier fort have a kind 
of loofe gown, made of blue callicoe, with large fleeves, that 
is brought them from Negro-land. When they move from 
one place to another for frefh pafture, water, or prey, moll 
of them ride on camels, which have generally a fort of fad- 
dle between the bunch and the neck, with a firing or (trap 
run through their noftrils, which ferves for a bridle; and 
inftead of fpurs they ufe a fharp bodkin. Their tents or 
huts are covered with a coarfe fluff, made of, camel’s hair, 
and a kind of wool or mofs that grows on the palm trees. 
Thefe Arabs live hereunder the government of their fheiks 
or cheyks ; as in Arabia, Egypt, and other places. The 
other two tribes are rather more civilised. They are all 
Mahometans. 

ZABULON (anc. geog.), one of the twelve tribes ; 
bounded on the north by the tribes of Afher and Naph- 
thali ; on the eaft by the fea of Galilee ; on the fouth by the 
tribe of Iffachar or the brook Cifon, which ran between 
both ; on the weft by the Mediterranean; fo that it touched 
two feas, or was bimarous. 

Zabulon (anc. geog.), a very ftrong town in the tribe 
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Za.yri±*» of that name, on the Mediterranean, firnamcd of men, near 
I Pcolemais : its vicinity to which makes it probable that it 
was alfo Chabulon, unlds either name is a faulty reading in 
Jofephus ; diftant about 60 ftadia from Ptolemais. 

ZACYNTHUS (anc. geog.), an iflandto the fouth of 
Cn halonia 60 ftadia, but nearer to Peloponnefus, in the I- 
onian Sea, formerly fubjeff to Ulyffes, in compafs above 
160 ftadia, wooJy and fruitful, with a confiderable cogno- 
minal town and port. The ifland lies over againft Elis, 
having a colony of Achteans from Peloponnefus, over againft 
the Corinthian Gulf. Both ifland and town are now called 
Zar.te. 

ZAFFRE, is the oxyd of cobalt, employed for painting 
pottery ware and porcelain of a blue colour. The method 
of preparing it is as follows : The cobalt taken out of the 
mine is broken with hammers into pieces about the fize of 
an hen’s egg ; and the ftony involucrum, with fuch other 
heterogeneous matters as are diftin^iifliable by the eye, are 
„ .. , feparated as much as pofiible. The chofen mineral is then 

Cronftedt’* P oun Aed in (lamping mills, and fifted through brafs wire 
Mineralo- fieves, The lighter parts are waftied off by water, and it is 
jy. afterwards put into a large flat-bottomed archedfurnace, re- 

fembling a baking oven, where the flame of the wood rever¬ 
berates upon the ore ; which is occafionally ftirred and 
turned with long handled iron hooks or rakes ; and the 
procefs is continued till it ceafes to emit any fumes. The 
oven or furnace is terminated by a long horizontal gallery, 
which ferves for a chimney; in which the arfenic, naturally 
mixed with the ore, fublimes. If the ore contains a little 
bifmuth, as this femimetal is very fufible, it is colledledat the 
bottom of the furnace The cobalt remains in the (late of a 
dark grey oxyd, and is called %afffre. One hundred pounds of 
the cobalt ore lofe 20 and even 30 per cent, during this ope¬ 
ration, which is continued 4 or even 9 hours, according.to 
the quality of the ore. The roafted ore being taken out 
from the furnace, fuch parts as are concreted into lumps 
are pounded and fifted afrefh. ZafFre, in commerce, is 
never pure, being mixed with two or rather three parts of 
powdered flints. A proper quantity of the bed fort of 
thefe, after being ignited in a furnace, -are thrown into wa¬ 
ter to render them friable, and more eafily reduced to pow¬ 
der ; which, being fifted, is mixed with the zaffre, .accord¬ 
ing to the before mentioned dofe ; and the mixture is put 
into calks, after being moiftened with water. This oxyd, 
fufed with three parts of fand and one of pot-a(b, forms a 
blue glafs ; which, when pounded, fifted, and afterwards 
ground in mills, included in large caiks, forms fmalt. 

The blue of zaffre is the moft ’ folid and fixed of all the 
colours that can be employed in vitrification. Itfuffers no 
change from the moft violent fire. It is fuecefsfully em¬ 
ployed to give (hades of blue to enamels, and to the cryftal- 
glaffes made in imitation of forne opaque and tranfparent 
precious (tones, as the lapis lazuli, the turquois, the fap- 
phire, and others of this kind. 

ZALEUCUS, a famous legiflator of the Locrians, and 
the difciple of Pythagoras, flourilhed 500 years B; C. He 
made a law, by which he puni(hed adulterers with the lofs 
of both their eyes ; and his fon offending, was not ablolved 
from this punifhment: yet, to (how the father as well as the 
juft lawgiver, he put out his own right, and his fon’s left 
eye. This example of juftice and feverity made fo ftrong 
an impreflion on the minds of his fubje&s, that no inftance 
was found of the commifilon of that vice during the - reign 
of that legiflator. It is added, that Za'leucus forbad any 
wine being given to the fick on pain of death, unlefs it was 
preferibed by the phyficians ; and that he was fo jealous of 
his laws, that he ordered, that whoever was defirous of 
changing them, (hould be obliged, wheft he made the pro- 


pofal, to have a cord about his neck, in order that he might 
be immediately ftrangled, if thofe alterations were efteemed 
no better than the laws already eftablfthed. Diodorus Si¬ 
culus attributes the fame thing to Charondas legiflator of 
the Sybarites. 

ZAMA (anc. geog.), a town of Ghamane, a diftrift of. 

Cappadocia, of unknown fituation_Another Zama, of 

Mefopotamia, on the Saocoras, to the fouth of Niftbis.—A 
third, of Numidia, diftant five days journey to the weft of 
Carthage ; it was the other royal refiaence of the Kings of 
Numidia, hence called Zama Regia. It ftood in a plain 
was ftronger by art than nature ; richly fupplied with every, 
neceffary ; and abounding in men, and every weapon both 
of defence and annoyance. 

The laft of thefe is remarkable for the decifive battle- 
fought between the two greateft commanders in the world,, 
Hannibal the Carthaginian and Scipio Africanus. Of this 
engagement, the moft important perhaps that ever was 
fought, Mr Hooke gives us the following account. 

“ Scipio drew up his army after the Roman manner, exr 
cept that he placed the cohorts of the Principes dire&ly be¬ 
hind thofe of the Haftati, fo as- to leave fufficient fpace for 
the enemy’s elephants to pafs through from front to rear. 
C. Lselius was pofted.on the left wing with the Italian horfe, 
and Maftnifla with his Numidians on the right. The in-r 
tervals of the firft line Scipio filled up with his Velites, or 
light armed troops, ordering them, upon a fignal given, to 
begin the battle ; and in.cafe they were repulfed, or broke 
by the elephants, to run back through the lanes before men¬ 
tioned, and continue on their flight till they were got be¬ 
hind the Triarii.. Thofe that were wounded, or in danger, 
of being overtaken, were to turn off to the right and left 
through the fpaces between the lines, and that way efcape 
to the rear. 

“ The army thus drawn up, Scipio went from rank to. 
rank, urging his foldiers to confider the confequences of a, 
defeat and the rewards of vidtory : on the one hand, cer¬ 
tain death or flavery (for.they had no town in Africa ftrong 
enough to prot-edl them) ; on the other, not only a lading 
fuperiority over Carthage, but the empire of the reft of the 
world. 

“ Hannibal ranged all his elephants, to the number of 
above 80, in one front. Behind thefe he placed his merce¬ 
naries, confiding of fz,ooomen, Ligurians, Gauls, Baleares, 
and Mauritanians.' 

“ The-new levies of-Carthaginians and other Africans, 
together with 400P Macedonians, under a general named - - 
Sopaier, compofed the fecond line. And in the rear of all, 
at the diftance of about a furlong, he ported his Italian 
troops,, in whom he chiefly confided. The Carthaginian 
horfe formed his right wing, the Numidians his left. 

“ He ordered their feveral leaders to exhort their troops- 
not to be difeouraged by their own weaknefs, but to place 
the hope of viftory in him and his Italian army; and parti¬ 
cularly difefted the captains of the Carthaginians to repre- 
fent to them what would be the fate of their wives .and chili 
Aten if the event of this battle (hould not prove fuccefsfuh 
The general himfelf, walking through the ranks of his Ita¬ 
lian, troops, called upon-them-to be mindful of the 17 cam¬ 
paigns in which they had been fellow-foldiers with him ; and" 
of that conftant feries of victories by which they had extin- 
guifhed in the Romans all hope of ever being conquerors. 
He urged them to remember, above all, the battles of Tre- 
bia, Thrafymenus, and Cannae ; with any of which the ap¬ 
proaching battle was in no wife to be compared, either 
with refpedt- to the bravery or the number of the enemy.' 
‘ The Romans were yet unfoiled, and in the height of their 
ftrength, when y ou firft met them in the field ; neverthelel* 
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Z»m». yon vanquiflied them. The foldiers now before us are ei- 
ther the children of the vanquifhed, or the remains of thofe 
whom you have often put to flight in Italy. Maintain 
therefore your general’s glory and your own, and efta' lilh 
to ycurfelves the name of invincible, by which you are be¬ 
come famous throughout the world.’ 

“ When the Numidians of the two armies had fkirmifli- 
ed a while, Hannibal ordered the managers of tire elephants 
to drive them upon the enemy. Some of the beads, fright¬ 
ened at the noife of the trumpets and other inftruments 
of war which founded on all fides, immediately ran back 
among the Numidians of the Carthaginian left wing, and 
put them into confufion ; which Mafiniffa taking advantage 
of, entirely routed them. Great deftrudion was made of 
the Velites by the red of the elephants, till thefe alfo being 
terrified, fome of them ran through the void fpaces of the 
Roman army which Scipio had left for that purpofe ; others 
falling in among the cavalry of the enemy’s right wing, gave 
Rxlius the fame opportunity againd the Carthaginian horfe 
as had been given to Mafinilfa againd the Numidian, and of 
which the Roman did not fail to make the fame ufe. Af¬ 
ter this the infantry of the foremod lines joined battle. 
Hannibal’s mercenaries had the advantage in the beginning 
of the conflict; but the Roman Haflati, followed and en¬ 
couraged by the principes, who exhorted them to fight 
manfully, and fhowed themfelves ready to affifl them, brave¬ 
ly fuftained the attack, and at length gained ground upon 
the enemy. The mercenaries not being feafonably fupport- 
ed by their fecond line, and therefore thinking themfelves 
betrayed, they in their retreat fell furioufly upon the Afri¬ 
cans; fo thatthefe, the Haflati coming up, were obliged to 
fight for fome time both againd their own mercenaries and 
the enemy. When the two Carthaginian lines had ceafed 
their mutual rage, they joined their flrength ; and though 
now but a mere throng of men,, broke the Haflati: but 
then the Principes advancing to the'afliftance of the latter, 
reftored the battle; and mod of the Africans and mercena¬ 
ries were here cut off. Hannibal did not advance to their 
relief, the Roman Trial ii not having yet engaged, and the 
Principes being ftill in good order; and left the routed A- 
frleans and mercenaries Ihould break the ranks of his Italian 
Ibldieis, he commanded thefe to prefent their fpears at thofe 
who fled to them for protedion, which obliged the runa¬ 
ways to move off to the right-and left. 

“ The ground over which the Romans muft march be¬ 
fore they could attack Hannibal being ftrewed with heaps 
of dead bodies and weapons, and being flippery with blood, 
Scipio feared that the order of his battalions would be 
broke, Ihould lie pafs it haftily. To avoid this mifehief, he 
commanded the Haflati to give over the purfuit, and halt 
where they were, oppodte to the enemy’s centre: after 
which, having lent all his wounded to the rear, he advanced 
leifurely with the Principes and Triarii, and placed them 
on the wings of the Haflati. Then followed a fharp en¬ 
gagement, in -which victory was long and eagerly difputed. 
It would leem that the Romans, though fuperior in num¬ 
ber, were once upon the point of lofing the day; for Poly¬ 
bius tells us, that Mafinilfa and Lxiius came very feafon¬ 
ably, and as if lent fioni heaven, to their afliflance. Thefe 
generals being returned from the purfuit of the cavalry, fell 
fuddenly upon the rear of Hannibal’s men, moft of whom 
were cut off in their ranks; and of thofe that fled, vuy 
few efcaped the horfe, the country all around being a 
plain. 

“ There died of the Carthaginians in the fight above 
30,000, and almoft the like nunibei were taken prilbners. 
The lefts on the fide of 1 lie Romans amounted to about 
2000 men. Hannibal efcaped with a few imne to Ad; u- 


metum, having performed every thing in the engagement Zingnebar 
which could be expeded from a great general. His army I 
(fays Polybius) could not have been more fkilfully drawn Z * ,M - 

up. For as the order of the Roman battalions makes it 
extremely difficult to break them, ;he Carthaginian wifely 
placed his elephants in the front, that they might put the 
enemy in confufion before the armies Ihould engage. In 
his firft line he placed the mercenaries ; men bold and ac¬ 
tive, but not well difeiplined, that by their impetuofity he 
might give a check to the ardour of the Romans. The 
Africans and Carthaginians, whofe courage he doubted, 
he polled in the middle between the mercenaries and his 
Italian foldiers, that they might be forced to fight, or at 
lead that the Romans, by flaughtering them, might fatigue 
themfelves and blunt their weapons. Laft of all, he drew 
up the troops he had difeiplined himfelf, and in whom he 
chiefly confided, at a good diftance from the fecond line, 
that they might not be broken by the route of the Africans 
and mercenaries, and kept them in referve for a vigorous at¬ 
tack upon a tired and weakened enemy.” 

ZANGUEBAR, a country in Africa, lying on the 
eaftern coaft, between three degrees of north latitude, and 
18 fouth. It includes feveral petty kingdoms, in which 
the Portuguefe have various fettlements. The inhabitant;, 
except thofe converted by the Portuguefe, are all Mahome¬ 
tans or idolaters ; and the latter much the more numerous. 

The names of the principal territories are Momlaza, La- 
mon, Melinda, Qjiio/a, and Mofambique. The Portuguefe 
have built feveral torts in Momb.tza and Mofambique, and 
have fettled feveral colonies there. They Li ade with the 
negroes for Haves, ivory, gold, oftrich-feathers, wax, and 
drugs. The produdions are much the fame as in other 
parts of Africa between the tropics. 

ZANONIA, in botany ; the name of a genus of plants, 
of the order dicccia, clafs pentandria. The charaders arc 
thefe : it produces feparate male and female flowers ; in Lie 
male flower the cup is a pemnthium, compofed of three 
leaves of an oval figure, expanding every way, and Ihorter 
than the flower ; the flower is monopetalous, but divided 
into five fegments, and has an open mouth ; the fegrnent* 
are jagged, and are equal in fize, and bend backwards j the 
ftamina are five filaments of the length of the cup, Handing 
open at their ends, and terminated by Ample apices; the fe¬ 
male flowers grow on feparate plants, and have the cup and 
flower the fame as in the male, only that the cup flands 
upon the germen of the piftil; this germen is oblong, and 
from it are propagated three reflex conic ftyles; the ftig- 
mata are bifid and curied ; the fruit is a long and very large 
berry, truncated at the end, and very fmall at the bafe; it 
contains three cells, and has a curled future near the apex ; 
the feeds are two ; they are of an oblong figure, and flat. 

There is one fpecies, the indica. 

ZANTE, an ifland of the Mediterranean, near the coaft 
of the Morea, 19 miles fouth-eaft of the ifland of Cephalouia, 
belonging to the Venetians. It is about 24 miles in length 
and 12 in breadth, and very pleafant and fertile ; but its 
principal riches confift in currants, with which it greatly 
abounds. They are cultivated in a very large plain, under 
the fhelter of mountains on the fhore of this ifland ; for 
which reafon the fun has greater power to bring them to 
perfed maturity. The town called Zante may contain near 
20;ooo inhabitants; the whole ifland contains about 40,000. 

The houfes are low, on account of the frequent earthquakes, 
for fcarce a year paffes without one ; however, they do no 
great damage. The natives fpeak both Greek and Italian. 

There are very .few Roman Catholics among them ; but 
they have a bifaop as veil as the Greeks. This place has 
no fortifications, but there is a lortrds upon an eminece 

6 B 2 planteA 
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/.<■ :hoxy« plan’ed with einr.on. In one part of till? ifland is a place 
“j 11 which lhakes when trod upon like a quagmiie ; and a ipring 

Zea. w liich throws out a great deal of bitumen, efpecially at the 

w'-nt-'w time of an earthquake. It ferves inftead of pitch to pay 
the bottoms of the feips, and about 100 barrel, in a year 
are ufed for this purpofe. There are about 50 villages in, 
the ifland ; but no other large lown belide Z.intc. It is 
feated on' the eaftern fide of the ifland, and has a good har¬ 
bour. The Englifli and Dutch have each a fadtory and 
conful here. E. Long. 21. 3. N. Lat. 37. 53. 

ZANTHOXYLUM, the toothach-trle, in botany ; 
a genus of plants of the clafs of dicecia, and order of pea- 
tandria; and in the natural fyftem arranged under the 46th 
order, Hederacca. The calyx is quinquepartite, there is 
no corolla ; the female flower has five piltils and as many 
monofpermous capfules. There are two fpecies, the clava 
her edits, and the trifoliatum ; neither of which are natives 
of Britain. 

ZAPATA, a kind of feail or ceremony held in Italy, 
in the courts of certain princes, on St Nicholas’s day 
wherein people hide prefents in the Ihoes or flippers of 
thofe they would do honour to, in fuch a manner as may 
furprife them on the morrow when they come to drefs; 
being done in imitation of the pradlice of St Nicholas,, who 
ufed in the night-time to throw purfes of money in at the 
windows to marry poor maids withal. 

ZEA, Indian Corn, in botany j a genus of plants of 
the clafs montecia, order triandria. The male-flowers are 
placed on diftindt fpikes ; the calyx is a biflorous, beardlefs 
glume ; the corolla a beardlefs glume ; the female calyx is 
a bivalve glume, as is the corolla. There is one filiform, 
pendulous ftyle ; the feeds are folitary and buried in an 
oblong receptacle. There is only one fpecies, the Mays, 
maize. . The Indians, in New England, and many other 
parts of America, had no other vegetable but maize or In¬ 
dian corn for making their bread. They call it vseachin.; 
and in the United States of America there is much of the 
bread of the country made of this grain, not of the Eu¬ 
ropean corn. In Italy and Germany alfo there is a fpecies 
of maize which is the food of the poor inhabitants. 

The ear of the maize yields a much greater quantity of 
grain than any of our corn ears. There are commonly 
about eight rows of grain in the ear, often more, if the 
ground be good. Each of thefe rows contains at lead 30, 
grains, and each of thefe gives much more flour than a 
grain of any of our corn. The grains are ufualiy either 
white or yellowife; but fometimes they are red; bluife, green- 
iflt, or olive-coloured, and fometimes ftriped and variega- 
tied. This fort of grain, though fo elfentially neceifary to- 
the natives of the place, is yet liable to many accidents. 
It does not ripen till the end of September; fo that the 
rains often fall heavy upon it while on the ftalk, and the 
birds in general peck it when it is fbft and unripe. Na¬ 
ture has, to defend it from thefe accidents, covered it with 
a thick hulk, which keeps off flight rains very well; but 
the birds, if not frighted away, often, eat through it, and 
devour great quantity of the grain. 

There are three or four varieties of maize in different 
parts of America. That of Virginia is very tall and robuft, 
growing to feven or eight feet high; that of. New England 
is Ihorter and lower. And the Indians farther- up in the 
country have a yet fmaller kind in common ufe. The 
ftalk of the maize is joined like the fugar-cane ; it is very 
foft and juicy-, and the juice is fo fweet and faccbarine, that 
a-fyrup, as fweet as that of fugar, has been often made of. it; 
and things fweetened with it have been found not di-ftin- 
guifliable from thofe done with fugar. It - has not been 


tried yet whether it will cryftallize into fugar; but In all Ze«» 

probability it will. 

The Americans plant this corn any time from the be¬ 
ginning of March to the beginning of June; but the belt 
feafon is the middle of April. The favage Indians, who 
knew nothing of our account of months, ufed to guide 
themfelves in the feed-time of this ufeful plant by the bud¬ 
ding of fome particular trees of that country, and by the 
coming up of a fort of fife into their rivers which they calk 
the aloofe. Thefe things were both fo regular, that they 
were in no danger of miltaking the time. 

The manner of planting maize is in rows,, at equal dis¬ 
tances, every way about five or fix feet. They open the 
earth with a hoe,, taking away the fnrface to three or four 
inches deep, and of the breadth of the hoe ; they then throw 
in a little of the finer earth, fo as to leave the hole-four 
inches deep or thereabout, and in each of thefe holes they 
place four or five grains at a little diftance from one ano¬ 
ther. If two or three of thefe grow up, it is very well}_ 
fome of them are ufualiy deftroyed either by the birds or 
other animals. 

When the young plants appear, they hoe up the weeds 
from time to time ; and when the ftalk gathers fome ftrength> 
they raife the earth a little about it, and continue this at 
every hoeing till it begins to put forth the ears; then they 
enlarge the hill of earth, round the root, to the fize of a 
hop-hill, and after this they leave it till the time of harveft, 
without any farther care.. When they gather the ears, they 
either immediately ftrip off the corn, or elfe hang up the 
ears, tied in traces at diftances from one another-; for if 
they are laid near together, they will heat and rot or elfe 
fprout and grow ; but kept cool and feparate, they will re¬ 
main good all the winter. The beft method is to threfe 
out the corn as foon as the harveft is over, to dry it well, 
on mats in the fun, and then lay it up in holes of the 
ground, well lined with mats, grafs, or the like, and after¬ 
wards covered at top with more earth. The moft careful 
among the Indians ufe this method, and this fort of fubter-. 
ranean granary always- proves good. 

The ufes of this plant among the Indians are very many. 

The great article is the making their bread of it; but be- 
fides this, the ftalks, when cut up before-they are too much 
dried,, are an excellent winter food for cattle; but they 
ufualiy leave them on the ground for- the cattle to feed 
on. The hulks about the ear are ufualiy feparated from 
the reft, and make a particular fort of fodder, not inferior 
to our hay. The Indian women have a way of flitting them 
into narrow parts, and they then weave them artificially 
into balkets and many other toys.. The original way of 
eating the grain among die Indians was this: they boiled 
it whole in water, till it fwelled and became tender, and then 
they fed on it either alone or- eat it-with their fife- and ve-. 
nifon inftead of bread. After this, they found the way of 
boiling it into a fort of, pudding, after bruifing it in a mor¬ 
tar ; but the way of reducing it to flour is the beft of all. 

They, do this by parching it carefully in the fire; without 
burning, and then beating it in mortars and fifting it. This 
flour they lay up in bags as their conftant.provifion, and. 
take it out with them when they go to war, eating it either 
dry or with water.. The Englife have contrived, by mix¬ 
ing it into a ftiff pafte* either by itfelf or with rye or 
wheat-meal;, fermenting it with leaven or yeaft, and baking 
it in a hot oven, to make good bread of it. They have 
likewife found out a method of making good beer, either 
of the bread or b-y malting the grain. 

ZEAL,, paflionate ardour for any perfon or caufe It is 
moft frequently ufed to denote a ftrong and warm attach¬ 
ment 
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Z«a)au<l rnent to the aiftinguifiiing dodrines or worfhip of fome par- 
1 ^ ticular fed of Chriftians. Thus we fay, a zealous Calvinijl, 

-drminian , or Papijl; though we may likewife with the great- 
eft propriety fay of an upright and benevolent man, that he 
is zealous of guod works. 

ZEALAND, the chief of the Danifti iflands, is fituated 
at the entrance of the Baltic Sea, bounded by the Schag- 
gerrac Sea on the north; by the Sound, which feparates it 
from Schonen, on the eaft; by the Baltic Sea on the fouth ; 
and by the ftrait called the Great Belt, which feparates it 
from the illand of Funen, on the weft ; being of a round 
figure, near 200 miles in circumference : the chief town is 
Copenhagen. 

Zealand, is alfo a province of the United Netherlands, 
confilting of eight iflands, which lie in the mouth of the 
river Scheld, bounded by the province of Holland, from 
which they are feparated by a narrow channel on-the north ; 
by Brabant on the eaft ; by Flanders, from which they are 
feparated by one of the branches of the Scheld, on the 
iouth ; and by the German Oc’ean on the weft. 

New Zealand, a country of Afia, in the South Pacific 
Ocean, firft difeovered by Tafman, the Dutch navigator, 
in the year 1642, who gave it the name of Staten Land, 
though it has been generally diftinguifhed in our maps and 
charts by the name of New Zealand, and was fuppofed to 
be part of a fouthern continent: but it is now known, from 
the late difci veries of Captain Cook who failed round it, 
to confift of two large iflands, divided from each other by 
a ftrait four or five leagues broad. They are fituated be¬ 
tween the latitudes of 34 and 48 degrees fouth, and be¬ 
tween the longitudes of 166 and 180 degrees eaft from 
Greenwich. One of thefe iflands is for the mod part 
mountainous, rather barren, and but thinly inhabited ; but 
the other is much more fertile, and of a better appearance. 
In the opinion of Sir Jofeph Banks and Dr Solander, 
every kind of European fruits, grain, and plants, would 
flourifh here in the utmoft luxuriance. From the vegeta¬ 
bles found here, it is fuppofed that the winters are milder 
than thofe in England, and the fummers not hotter, though 
more equally warm ; fo that it is imagined, that if this 
country were fettled by people from Europe, they would, 
with moderate induftry, be foon fupplied, not only with 
the neceffaries, but the luxuries of life, in great abundance. 
Here are forefts of vaft extent, filled with very large tim¬ 
ber trees; and near 400 plants were found here that had 
not been deferibed by the naturalifts. The inhabitants of 
New Zealand are ftout and robuft, and equal in ftature to 
the largeft Europeans. Their colour in general is brown, 
hut in few deeper than that of the Spaniard who has been 
expofed to the fun, and in many not fo deep j and both 
fexes have good features. Their drefs is very uncouth, 
and they mark their bodies in a manner fimilar to the inha¬ 
bitants of Otaheite, and which is called ta/towing. Their 
principal weapons are lances, darts, and a kind of battle- 
axes ; and they have generally fhown themfelves very hoftile 
to the Europeans who have vifited them. 

ZEALOTS, an ancient fed of the Jews, fo called from 
their pretended zeal for God’s law and the. honour of re¬ 
ligion. 

ZEBRA, in zoology. See Equus. 

ZEBU, in zoology ; a name given by M. de Buffon to 
the bos indicus of Linnaeus. See Bos, vi. 

ZECHARIAH, a canonical book of the Old Teftament.. 
See Scripture, n° 80. 

ZECHIN, or Zecchinoi See Sequin. 

ZEDOARY, in the materia medica. See K/tmpferia. 

ZELL, a city of Germany in the circle of Lower Sa¬ 


xony, capital of the duchies of Zed and Lunenburg, fituited Zemb*. 
at the confluence of the rivers After and Fuhl'e, 30 miles H 
north of Hanover, arid 40 fouth of Lunenburg. E. Long. 

10. 12. N. Lot. 52. 49. 

ZEMBLA Nova, a very large ifland, lying in the 
Northern Ocean, to the north of Ruffia, firm which it i? 
feparated by the ftrait ofWaigats. It has no inhabitants 
except wild beads, particularly whhe foxes and bears. In 
1595 a Dutch veffel vras eaft away on the co ift, and the 
(hip’s company were obliged to winter here ; but they did 
not fee the fun from the fourth of November to the begin¬ 
ning of February, and had great difficulty to keep themfelves 
from being frozen to death. 

ZEMINDAR. See Hindostan, Vol. VIII. pagst 
585. 

ZEND, or Zendavesta, a book aferibed to Zoroafter, 
and containing his pretended revelations ; which the ancient 
Magicians and modern Perfees, called alfo Gaurs, obferve and 
reverence in the fame manner as the Chriftians do the 
Bible, and the Mahometans the Koran, making it the foie 
rule both of their faith and manners. The word, it is faid,. 
originally fignifies any inftrument for kindling fire, and is ap¬ 
plied to this book to denote its aptitude for kindling the 
flame of religion in the hearts of thofe who read it. 

The Zend contains a reformed (yftem of Magianifm ; 
teaching that there is a Supreme Being, eternal, felf-exift- 
ent, and independent, who created both light and daTknefs, 
out of which he made aft other things ; that thefe are in a 
ftate of conflid, which will continue till the end of the 
world ; that then there (hall be a general refurredion and 
judgment; and that juft retribution (hall be rendered unto 
men according to their works ; that the angel of darknefs- 
with his followers (hall be configned to a place of everlafting 
darknefs and puniftiment, and the angel of light with his 
difciples introduced into a ftate of everlafting light and hap- 
pinefs; after which light and darknefs (hall no more interfere 
with each other. The Zend alfo enjoins the conftant main¬ 
tenance of facred fires and fire-temples for religious worftiip ; 
the diftin&ion of clean and unclean beads ; the payment of 
tithes to priefts, which are to be of one family or tribe ; a 
multitude of wafiiings and purifications, refembling thofe of 
the Jewifh law ; and a variety of rules and exhortations for 
the exercife of benevolence and charity. 

In this book there are many paffages evidently taken out 
of the Scriptures of the Old Teftament, particularly out of 
the Pfalms of David : The author reprefents Adam and Eve 
as the firft parents of aft mankind, gives in fubftance the 
fame account of the creation and deluge with Mofes, differ¬ 
ing indeed with regard to the former, by converting the fix. 
days of the Mofaic account into fix times, comprehending 
in the whole 365 days; and fpeaks alfo of Abraham, Jo¬ 
feph, Mofes, and Solomon. Moreover, Dr Baumgarteu 
afferts, that this work contains doctrines, opinions, and fads, 
adually borrowed from the Jews, Chriftians, and Mahome¬ 
tans ; whence, and from other circumftances, he concludes 
that both the biftoryand writings of this prophet were pro-- 
bably invented in the later ages, when the fire-worlhippers 
under the Mahometan government thought fit to vindicate 
their refigion from the fufpicion of idolatry. 

At whatever period the Zend may have been written, 
we are affured by Dr Hyde that it is in the pure old Per- 
fian language, and in the ebarader called Pep’avi. Some 
parts of it contain the original text, and others Zoroafter’s 
fecond thoughts fubjoined, for explaining more fully his. 
dodrine. Thefe were occalioned by the oppofition of ad- 
verfaries, and unforefeen circumftances which occurred du¬ 
ring the fabrication of the impefture. About 300 years 

ago. 
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7 ci'>th, ago, w’ entire old Pei fian language had become antiquated and took up a volume of the commentaries of Xenophon ; and Zcn». 

•_ y _ httle underftood, one of the deftoura or high-priciis among after reading a few paffages, was fo much delighted with 

the Perfees compofed the Sadda, which is a compendium in the work, and formed fo high an idea of the author, that 

the vulgar or modern Perfic tongue, of thofe parts of the Zend he afked the bookfeller where he might meet with l'uch men. 

that relate to religion, or a kind of code of canons and pre- Crates the Cynic philofopher happening at that irritant to 
cept--, di awn from the theological writings of Zoroafter, be palling by, the bookfeller pointed to him, and faid, “ Fol- 
ferving as an authoritative rule of faith and pradtice f r his low that man.” Zeno attended upon the imtructions of 
followers. This Sadda is written in a low kind of Perfic Crates, and was fo well pleafed with his dodtrine that he 
verfe, and, as Dr Hyde informs us, it is bonorum & malo- became one of his difciples. But though he admired the 
rum farrago , having many good and pious things, and others general principles of the Cynic fchc ol, he could not eafily 
very fuperftitious and trifling. See Persees and Zoroas- reconcile himlelf to their peculiar manners. Befides, his 
ter. inquifitive turn of mind would not allow him to adopt that 

ZENITH, in aftronomy, the vertical point, or a point indifference to every fcientific enquiry which was one of the 
in the heavens diredtly over our heads. charadteriftic diftindtions of the fedt. He therefore attended 

ZENO Eleates, an eminent Grecian philofopher, was upon other mailers, who profeffed to inftrudl their difciples 
born at Elea about 504 years before Chrift. He was a in the nature and caufes of things. When Crates, difplea- 
zealous friend of civil liberty, and is celebrated for his cou- fed at his following other philofophers, attempted to drag 
rageous and fuccefsful oppofition to tyrants ; but the incon- him by force out of the fchool of Stilpo, Zeno laid to him, 
fiffency of the llories related by different writers concerning “ You mayfeizemy body, but Stilpo has laid hold of my 
Enfield’s ' n a g reat meafure deftroys their credit. He chofe to mind.” After continuing to attend upon the ledtures of 

Hiftory of refide in his fmall native city of Elea rather than at Athens, Stilpo feveral years, he palfed over to other fchools, parti- 
Philofophy. becaufe it afforded freer fcope to his independent and gene- cularly to thofe of Xenocrates and Diodorus Cronus. By the 
1 rous fpirit, which could not eafily fubmit to the reftraints latter he was inftrudted in dialedtics. He was fo much de- 
of authority. It is related, that he vindicated the warmth lighted with this branch of ftudy, that he prefented to his 
with which he refented reproach, by faying, “ If I were mailer a large pecuniary gratuity, in return for his free coin- 
indifferent to cenfure, I fhould alfo be indifferent to praife.” tnunication of fome of his ingenious fubtleties. At laft, af- 
The invention of the dialedtic art has been improperly ter attending almoft every other mailer, he offered himfelf 
afcribed to Zeno ; but there can be no doubt that this phi- as a difciple of Polemo. This philofopher appears to have 
lofopher, and other metaphyfical difputants in the Eleatic been aware,' that Zeno’s intention in thus removing from 
fedt, employed much ingenuity and fubtlety in exhibiting one fchool to another, was to colledt materials from vari- 
examples of moll of the logical arts, which were afterwards ous quarters for anew fyftem of his own; for, when he 
reduced to rule by Ariftotle and others. came into Polemo’s fchool, he faid to him, “ I am no ftran- 

According to Ariftotle, he taught, that nothing can be ger, Zeno, to your Pheenician arts; I perceive that your 
produced either from that which is flmilar or diffimilar ; that defign is to creep flyly into my garden, and Heal away my 
there is only one being, God; who is eternal, homogene- fruit.” Polemo was not miftaken in his opinion.' Having 
ous, and fpherical, neither finite nor infinite, neither quief- made himfelf mailer of the tenets of others, Zeno determi- 
cent nor moveable ; that there are many worlds ; that there ned to become the founder of a new fedt. The place which 
is in nature no vacuum; that all bodies are compofed of he made choice of for his fchool was a public portico, 
four elements, heat and moilture, cold and drynefs; and that adorned with the pidtures of Polygnotus, and other eminent 
the body of man is from the earth, and his foul an equal painters. It was the mo.l famous portico in Athens, and 
mixture of thefe four elements. He .argued with great fub- called, by way of eminence, 2™*, “the Porch.” It was 
tlety a.gainlt the poffibility of motion. If Seneca’s account from this circumftance that the followers of Zeno were called 
of this philofopher deferves credit, he reached the higheft Stoics. 

point of fcepticiim, and denied the real exiftence of external In his perfon Zeno was tall and llender ; his afpedt was 
objedts. The truth is, that after all that has been advanced fevere, and his brow contradled. His conllitution was 
by different writers, it is impoffible to determine whether feeble, but he preferved his health by great abfteraiouf- 
Zeno underftood the term One, metaphyfically, logically, or nefs. The fupplies of his table confided of figs, bread, and 
phyucally ; or whether he admitted or denied a nature pro- honey ; notwithftanding which, he was frequently honoured 
perly divine. with the company of great men. In public company, to 

Zeno, the founder of the fedt of the Stoics, was born avoid every appearance of an affuming temper, he commonly 
about 300 years before Chrift, at Citium in the ifland of took the lowed place. Indeed fo great was his modefty, 

Cyprus. This place having been originally peopled by a that he feldom chofe to mingle with a crowd, or wiihed for 
colony of Phoenicians, Zeno is fometimes called a Pboeni- the company of more than two or three friends at once 
eian. His father was by profeftion a merchant, but 'difco- He paid more attention to neatnefs and decorum in external 
vering in the youth a ftrong propenfity towards learning, appearance than the Cynic philofophers. In his drefs in- 
he early devoted him to philofophy. In his mercantile ca- deed he was plain, and in all his expences frugal; but this 
pacity he hod frequent occafion to vifit Athens, where he is not to be imputed to avarice, but a contempt of external 
purchafed i 01 his fon feveral of the writings of the mod; emi- magnificence. He Ihowed as much refpedt to the poor as 
nent Sccratic philofophers. Thefe he read with great avidity ; to the rich ; and converfed freely with perfons of the meaneft 
tnd when he was about 30 years of age, he determined to take occupations. He had only one fervant, or, according to 
a voyage to a city which was fo celebrated both as a mart of Seneca, none. ’ ° 

trade and of fcieuce. If it be true, as fome writers relate, Zeno lived to the extreme age of 98 ; and at laff in con- 
that he brought with him a valuable cargo of Pheenician fequence of an accident, voluntarily put an end toVis life* 
purple, which was loft by ftiipwreck upon the coaft of Pi- As he was walking otlt of his fchool he fell down and in 
iteus, this circumftance will account for the facility with the fall broke one of his fingers ; upon which he was fo af- 
which he at firft attached himfelf to a fedt whofe leading prin- fedted with the confcioufnefs of infirmity, that, ftrikino- the 
cipk was the contempt of riches. Upon his firft arrival in A- earth, he faid, “ Why am I thus importuned > Y obey thy 
the ns, .goh.-£ accidentally into the (hop of a bookfeller, he fummons;” and immediately went home and ftrano-kd him¬ 
lelf. 
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Zeno (elf. He died in the firft year of the 129th Olympiad. 

Zeus, ^ le ‘ f ^^ len ' ans » at therequeftof Antigonus, erected a mo- 
nument to his memory in the Ceramicum. 

We ought not to confound the two Zenos already men¬ 
tioned with 

Zeno, a celebrated Epicurean pbilofopher, born at Si- 
don, who had Cicero and Pomponius Atticus for his difci- 
ples, and who wrote a book againft the mathematics, which, 
as well as that of Poffidonius’s refutation of it, is loft ; nor 
with feveral other Zenos mentioned in hiftory. 

ZENOBIA, queen of Palmyra. See Palmyra. 

ZEOLITE. See Clay, Vol. V. page 49. and Mine¬ 
ralogy, Vol. XII. page 88. 

ZEPHANIAH, a canonical book of the Old Tefta- 
ment. See Scripture, n° 79. 

ZEPHYR, the WEsr-Wind, or that which blows from 
the cardinal point of the horizon oppofite to the eaft. 

ZEPHYRUS, one of the Pagan deities, was reprefent- 
ed as the fon of Aurora, and the lover of the nymph Chlo- 
ris, according to the Greeks, or of Flora according to the 
Romans; and as prefiding over the growth of fruits and 
flowers. He is defcribed as giving a refrefhing coolnefs to 
the air by his fofc and agreeable breath, and as moderating 
the heat of fummer by fanning the air with his filken wings. 
He is depictured under the form of a youth, with a very 
tender air, with wings refembling thofe of the butterfly, 
and with his head crowned with a variety of flowers. As 
the poets of Greece and Rome lived in a warm climate, 
they are lavifti in their praife of this beneficent deity, and 
under his name defcribe the pleafure and advantage they re¬ 
ceived from the weftern breezes. 

ZERDA. See Canis, Sp. xiv. 

ZERTA, the Zerte, a fifh caught in the rivers of Ita¬ 
ly and fome other places, of the figure of the chub, and 
called by authors capito anodromus, and the Hike. It feldom 
grows to more than two pounds weight, and at times lives 
ip rivers, at times in the lea ; and is efteemed a very well 
tailed fifh, efpecially a little before the feafon of its {pawn¬ 
ing. The zerte is that fpecies of cyprinus defcribed by 
Gefner, and others under the name of capita anodromus . 

ZEST, the woody thick Ikin quartet ing the kernel of a 
walnut; prefcribed by fome phyficians, when dried and taken 
with white-wine, as a remedy againft the gravel. 

Zeft is alfo ufed for a chip of orange or lemon peel; fuch 
as is ufually fqueezed into ale, wine, &c. to give it a flavour ; 
or the fine oil which fpurts cut of that peel on fquee- 
zing it. 

ZEUGMA., a-figure in grammar, whereby an adjective 
or verb which agrees with a nearer word, is alfo, by way of 
1’upplement, referred to another more remote. 

ZEUS, in ichthyology, a genus of fifties of the order of 
thoracicii The head is compreffed, and declines, the up¬ 
per lip being vaulted over by a tranfverfe membrane ; the 
tongue is Tubulated ; there are fever, rays in the gill mem¬ 
brane ; and the body is compre/Ted.—The fpecies are eight; 
of which the moft remarkable is the fabir or dorse. It is 
of a hideous form, its body is oval, and greatly compreffed 
on the (ides; the head large; the l'nout vaftly- projecting; 
the mouth very wide; the teeth very fmall; the eyes great, 
the irides yellow ; the lateral line oddly diftorted, finking at 
each end, and riling near the back in the middle; beneath 
it on each fide is a round black fpot, The tail is round at 
the end, and conliils of 15 yellow rays. The colour of the 
fides is olive, varied with light blue and white, and while li¬ 
ving is very refplendent, and as if gilt ; for which reafon it 
is called the dotee. The largeft filh we have heard of weigh¬ 
ed 12 pounds. 

Superftition hath made the doree rival to the haddock,. 


for the honour of having been the fifh out of whofe mouth £ 
St Peter took ti e tribute-money, leaving on its fides thofe 
inconteftible proofs of the identity of the fifh, the marks of 
his finger and thumb. It is rather difficult at this time to 
determine on which part to decide the difpute ; for the do¬ 
ree likewife afferts an origin of its fpots of a fimilar na¬ 
ture, but of a later date than the former. St Chrifto- 
pher, in wading through an arm of the fea, having caught 
a fifh of this kind en pajfant, as an eternal memorial of the 
faCt, left the impreffions on its fides to be tranfmitted to all 
pofterity. In our own country it was very long before this 
fifh attracted our notice, at leaft as an edible one. We are 
indebted to the late Mr Quin for adding a moft delicious 
fifh to our table, who, overcoming all the vulgar prejudices 
on account of its deformity, has effectually eftablifhed its le- 
putation. This fifh was fuppofed to be found only in the 
fouthern feas of this kingdom, but it has been difeovered like- 
wife on the coaft of Anglefey. Thofe of the greateft fize 
are taken in the Bay of Bifcay, off the French coafts; they 
are alfo very common in the Mediterranean : Ovid mull 
therefore have ftyled it rarus faber, on account of its excel¬ 
lency, not its fcarcity. 

ZEUXIS, a celebrated painter of antiquity, flourifhed 
about 400 years before Chrift. He was born at Heraclea ; 
but as there have been many cities of that name, it cannot 
be certainly determined which of them had the honour of 
his birth. Some learned men, however, conje&ure, that it 
was the Heraclea near Crotona in Italy. He carried paint* 
ing to a much higher degree of perfedion than Apollodo- 
rus had left it; difeovered the art of properly difpofing of 
lights and ftiades, and particularly excelled in colouring. 

He amaffed immenfe riches ; and then refolved to fell no 
more of his pictures, but gave them away ; faying very 
frankly, “ That he could not fet a price on them equal to 
their value.” Before this time he made people pay for fee¬ 
ing them ; and nobody was admitted to fee his Helena with¬ 
out ready money, which occafioned the wags calling his 
picture Helen the Courtesan. It is not known whether this 
Helen of Zeuxis was the fame with that which was at 
Rome in Pliny’s time, or that which he painted for the in¬ 
habitants of Crotona to be hung up in the temple of Juno : 
this l ift he painted from five beautiful girls of that citv, 
copying from each her greateft excellencies. Pliny obferves, 
that this admirable painter, difputingfor the prize of plant¬ 
ing with Parrhafius, painted fome grapes fo naturally, that 
the birds flew down to peck them. Parrhafius, on the 
other hand, painted a curtain fo very artfully, that Zeuxis 
miftaking it for a real one that hid his rival’., work, ordered 
the curtain to be drawn afide, to Ihow what Parrhafius had 
done ; but having found his miftake, he ingenuoufly con- 
feffed himfelf vanquilhed,'fince he had only impeded u'-oa 
birds, while Parrhafius had deceived even a mafter of the 
art. Another time he painted a boy loaded with grapes; 
when the birds alfo flew to this picture, at which be w is 
vexed; and confeffed, that this work was not fufficicntly 
finilhed, fince had he painted the boy as perfectly as the 
grapes, the birds would have been afraid of him. Atche- 
laus, king of Maced- n, made ufe of Zeuxis’s pencil for the 
embelliffiment of his palace. One 01' thii painter’s find! 
pieces was a Hercules ftrangling fome ferpents in hi. cradle, 
in the prefence of his affrighted mother: but he himklf 
chiefly efteemed his Athieta, or Champion, under which he 
placed a Greek verfe that afterwards became very famous,, 
and in which he fays, “ That it was eafier to crlticifc than 
to imitate the picture.” He made a prefent of Iris Alcme- 
na to the Agrigentines. Zeuxis did n-.t value hirnE-ii' on 
fpeedily finilhing his pictures; but knowing that Aq.i'h.u- 
chus gloried in his being able to paint with ca.e and in a 
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little ti me, ' e (aid, “ That for his part he, on the contrary, 
gloried in his flown eL; and if he was long.in painting, it 
was becaufe he painted for eternity, Verrius Flaccus fays, 
that Zeuxis having painted an old woman, he laughed fo 
very heartily at the fight of this pidture, that he died : but 
as no other of the ancients have mentioned this particular, 
there is the greateft reafon to believe it fabulous. Carlo 
Dati has compofed in Italian the Life of Zeuxis, with thofe 
of Parrhafius, Apelles, and Protogenes. This work was 
printed at Florence in 1667. 

ZICLA.G, or Ziklag (anc. geog.), a town of the tribe 
of Simeon, on the borders of the PhiliUines (Jolhua xv. and 
xix.), but in the hands of the Philiftines till David’s time. 
(1 Sam. xxvii, and xxx.) 

Z 1 MB, in natural hiftory. See Ethiopia, n° 11 . 

ZIMENT-water, Copper-water, in natural hiftory, 
the name by which fome have called water found in places 
where there are copper-mines, and lightly impregnated with 
particles of that metal. 

The mod famous fpring of this kind is about a mile dif- 
tant from Newfol in Hungary, in the great copper-mine 
called by the Germans herrn-grundt. The water in this 
mine is found at different depths, and is received into ba- 
fons, for the purpofe of feparating the copper from it: in 
fome of thefe it is much more fated with this metal than in 
others, and will make the fuppofed change of iron into that 
metal much fooner. The moll common pieces of iron ufed 
in the experiments are horfe-fhoes, nails, and the like ; and 
they are found very little altered in fhape, after the opera¬ 
tion, except that their furfaces are more ra-ifed. The water 
appears greenifh in the bafon, where it ftands; but if a 
glafs of it be taken up, it looks clear as cryftal: it has no 
fmell, but a ftrong vitriolic aftringent, tafte, infomuch that 
the lips and tongue are bliftered and fcorched upon tailing 
it. 

ZIN (anc. geog.), a wildernefs emcompaHing Idumea, 
at leaft on the fouth and weft, as far as Palestine or Canaan; 
but according to Wells, on the eaft of -Edom, to the north 
of Ezion-gaber. 

ZINC, a femimetal. For a defcription of the ores of 
this metal, the method of extradfing it from thefe ores, and 
for its properties, fee Calamine; Chemistry-/«<&*; Mine¬ 
ralogy, Vol. XII. page 128; Metallurgy, Part II. 
fed. xii. 

Zinc, befides its medical qualities (for which fee Phar- 
viACY-Indtx), is of great ufe in the arts : united with copper 
in different proportions, it forms brafs and pinchbeck ; and 
united with tin, it forms a kind of pewter. 

Brafs is formed by mixing two parts of copper with one 
of zinc ; pinchbeck by mixing three or four parts of copper 
to one of zinc: when the metals are mixed in equal quantities 
they form a very exadt imitation of gold. Its inflammable 
property renders zinc a ufeful ingredient in fire-works. 

It has been propofed to fubflitute this femimetal inftead 
of tin in the lining of copper veffels; the latter being thought 
infufficient to prevent the dangerous effedts of the copper. 
Mr Malouin, who has made many experiments on the lining 
of veffels in this manner, afferts that it fpreads more evenly 
on the copper than tin itfelf; that it is much harder and 
lefs fufible, and confequently more durable than tin. Mr 
Macquer owns thefe advantages; but thinks it dangerous to 
be ufed in culinary veffels, as it is foluble in vegetable acids, 
and the combination of it with the vitriolic acid is known 
to be a ftrong emetic. Gaubius alfo mentions a celebrated 
remedy for convulfive diforders, named luna jixeta lude- 
mcunic which Macquer affirms to be ftrongly emetic in very 
ihiall dofes. “ But, may it not be prefilmed (fays Foucroy), 
that properties which are applicable only to the vitriol and 


flower zinc,cannot be applied to the femimetal itfelf, nor even, Zinnia 
without farther expeiiments, to the falts formed by its combi- .11 
nation with the vegetable acids.” Mr de la Plandie; dodtor in 
medicine of the faculty of Paris,has changed this prefumption 
into certainty by experiments made with great care on him- 
felf. He took the falts of zinc, formed by its combination 
with vegetable acids, in a much ftronger dofe than the ali¬ 
ments prepared in copper covered' with zinc can pofiibly 
contain them, and found no dangerous efftdls to follow. 
However, fince objedls which relate to the health ard lives 
of mankind cannot be treated with too much cireumfpedtion, 
it appears to be prudent, and even neceffary, not to decide 
on the fubjedt till after a great number of experiments, and 
that the adtion of zinc combined with the vegetable acids 
ufed in cookery have been fully afeertained. The flower* 
of zinc have been ufed as an antifpafmodic, and are an ar¬ 
ticle of our prefent materia medica; but it does not clearly 
appear what fuccefs may be expedted from them. 

ZINNIA, in botany; a genus of plants of the claf* 
fyngenefla, order pslygamia fuperflua ; and in the natural 
l'yflem arranged under the 49th order, Compofita. The re¬ 
ceptacle is paleaceous, the pappus conflfts of two eredt awns, 
the calyx is ovato-cylindrical and imbricated ; the rays con- 
fift of five perfifting entire florets. There are two fpecies, 
the pauciflora and multiflora , neither of which is a native of 
Britain. 

ZINZENDORFF (Nicholas Lewis), count, was the 
noted founder of the German religious fed! called Moravians, 
or Herrnhuters, or, as they pretend, the redorer of that 
fociety. From his own narrative it appears, that when 
he came of age in 1721, his thoughts were wholly bent 
on gathering together a little focieiy ,.f believers, a- 
mong whom he might live, and who ihould entirely em¬ 
ploy themfelves in exercifes of devotion under him. He 
accordingly purchafed an eftate at Bertholldorff in Upper 
Lufatia, where being joined by fome followers, he gave the 
curacy of the village to a man of his own complexion; and 
Bertholfdorff foon became talked of for a new mode of piety. 

One Chiiftian David, a carpenter, brought a few profelytes 
from Moravia : they began a new town about half a league 
from the village, where count Zinzendorff fixed his refidence 
among them, and where great numbers of Moravians flock¬ 
ed and eftablifhed themfelves under his protedfion : fo that 
in 1732 their number amounted to 600. An adjacent hill, 
called the Huthberg, gave occafion to thefe colonifls to call 
their new fettlement Huth des Herrn, and afterward Horn- 
hut h ; which may be interpreted “ The guard or protec¬ 
tion of the Lord and from this the whole iedt have taken 
their name. The count fpared neither pains nor art to pro¬ 
pagate his opinions ; he went himfelf all over Europe, and 
at leaft twice to America ; and fent his miffionaries through¬ 
out the world. Count Zinzendorff died in 1760. Thofe 
who wifti ’to know more of the Moravian tenets may confult 
Rimius’s account of them, tFanflated in 1753. See Uni¬ 
ted Brethren. 

ZINZIBER, or Zingiber, in botany. See Amomum 
and Ginger. 

ZION, or Sion (anc. geog.), a very famous mountain, 

(landing on the north fide of the city of Jerufalem, (Pfal; 
xlvii. 2.) ; containing the upper city, built by King David ; 
and where flood the royal palace, (Jofephus). A part of 
Zion, fituate i at its extien.ity, was called IVLtilo , of, or in the 
city of David (2 Chron. xxxii. 5.) Modern travellers, who 
have been upon the fpot, fay, that Zion is the whole of the 
mountain, on which Jerufalem (lands at this day, though not 
to the extent in which it anciently ftood on the fame moun¬ 
tain, as appears Pfal. ix. 12. 15. lxv. 1. hcxxvii' 2. 3. If. 

lxii. 1, It is fwelled into feveral eminences or tops; as Moriah" 
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-Zion Acra, Bezetna, and Zion a particular eminence of mount 
ij and Zion Proper, &c. encompaifed on three fides, eaft, weft, 
zer-fcc * an ^ lou 'h> v i’-h i ne continued very deep and fteep valley ; by 
means of which it wa i impregnable on thefe three fides, and 
always attacked and taken, according to Jofephus, by the 
enemy on the north fide, where mount Zion becomes level, 
and the vales of Gihon and Jehofophat gradually lofe them- 
felves. This deep and fteep valley inconteftibly conftitutes 
the compafs of the old Jerufalem on -thofe three fides, as 
plainly appears to any perfon who has been upon the fpot. 
On that particular top of the mount called Zion flood the 
fortrefs of the Jebulites ; which being afterwards taken 
by David, came to be called the City of David, where he 
had his royal reftdence and kept his court. That part of 
the valley which lay to the eaft was called Jehofophal’s, ha¬ 
ving mount Olivet lying beyond it; that to the fouth, Ge- 
hinnon; and that to the weft, Gihon, from cognominal 
mountains lying beyond them. At the weft end of Gihon, 
without the city, flood Golgotha or Calvary. The pretend¬ 
ed Golgotha, fhovvn at this day within the walls, is the 
fpurious brat of interefted and fraudulent monks, (Korte). 
There is another Zion, the fame with Hermon. 

Zion, or Sion College. See London, n° 76. 

ZIPH, orSiPH (anc. geog.), the name of a wildernefs 
or deiert in the tribe of Judah, where David was a fugitive ; 
lying to the fouth-eaft of Hebron ; fo called Bom Ziph or 
Siph, a twofold town in this tribe; the one more to the 
fouth towards Idumea, on the confines of Eleutheropolis, 
(Jerome) ; the other eight miles to the eaft of Hebron, to¬ 
wards the Dead Sea, inclining fouthwards, becaufe hear 
mount Carmel. Here was a mountain, mentioned 1 Sam. 
xxiii. 14. in which David abode, faid by Jerome to be rug¬ 
ged, difmal, and always overcaft. Ziphirn, Ziphai, or Ziphen- > 
fei, the inhabitants of Ziph, ver. 19. 

ZIRCHNITZF.R-see, otherwife called the Lake of 
Czirir.itzfn Cainiola, is about one German or four Englifh 
miles in length, and half as much in breadth, contains three 
beautiful iflands, and is encompaffed at fome diftance with 
mountains and forefls. But what is moll remarkable is, 
that it difappears generally once a-year, about St John’s or 
St James’s day, running off through holes or pits in the 
bottom ; fometimes it will difappear twice or thrice a-year, 
and fometimes even in winter if the weather be dry. On 
the other hand, it has been known to continue two or three 
years v/ithout running oft. Of the holes or pits, there are 
five much larger than the reft, each of which fucceftively, 
when the water runs off, (lands empty five days; fo that 
the whole lake becomes diy in 25. As foon as the begin¬ 
ning of the ebb is obferved, the fifhing in the pits begins, 
which belongs to five feigniories. The filh^ which are carp, 
tench, pile, eels, and two other forts called fchleien and 
ru-'en, arc caught by laying nets over the holes. Mr Keyfier 
ulls us, that upon the ringing of a bell at Zirknitz, when 
the waters begin to fall, the peafants, both men and women, 
mn to the pools quite naked, notwitbftanding both the 
clergy and magittrates have ufed their utmeft endeavours to 
fupprefs fo indecent a cuflom, When the water runs off 
-early in the year, in'about three weeks after it is gone there 
is good grafs on the bottom, which is mowed down, and 
the bottom afterwards ploughed and fowed with millet. If 
the water runs not off early, nothing can be fown; and if 
it returns loon, the feed is loft. With refpedl to its return, 
ihe water at finl burfts out of fome pits on the fouth fide 
with gieat violence, a little rain always falling at the fame 
• time ; but afterwards (when the rain falls heavier, and it 

thunders at the fame time fo loud as to (hake the earth) it 
breaks out through all the apertures with great force, info- 
nmch that the hike is filled in 18 or 24 hours, at which 
Voi . XVIII. Part. II. 


time it is in a manner covered with wild fowl; fuch as "eefe, 
ducks, &c. After the millst harveft, all manner of game is 1 !. 
hunted, caught, or killed in it. On the fouth fide are two 
caverns, out of which, when it thunders, water hiues with 
aftonifhing violence; and if it happens in harveft, a great 
many naked, black, and blind, but fat ducklings, are brought 
up with the water, which in 14 days receive their fio-fit, 
and are covered with feathers. 

ZISCA (John), a famous general of the forces of the 
Huflites, in the 15th century, was a gentleman educated at 
the court of Bohemia, in the reign of Wenceflau-;. He 
entered very young into the army, and after diftinguifhing 
himfelf on feveral occafions, loft an eye in a battle, whence 
he was called Zifca or One-eyed. At length the Reforma¬ 
tion, begun by John Hufs, fpreading through almoft all 
Bohemia, Zifca placed himfelf at the head of the Huflites, 
and had foon under his command a body of 40,000 men. 

With this army he gained feveral vidtories over thofe of the 
Romifh religion, who carried on a kind of crufade againll 
them, and built a town in an advantageous fituation, to 
which he gave the name of Labor ; whence the Huflites 
were afterwards called Taborites. Zifca loft his other eye 
by an arrow at the fiege of the city of Rubi; but this did 
not prevent his continuing the war, his fighting battles, and 
gaining feveral great victories, among which was that of 
Aufig on the Elbe, in which 9000 of the enemy were left 
dead on the field. The emperor Sigifmund, alarmed at his 
progrefs, caufed very advantageous propofals to be offered 
to him; which he readily accepted, and fet out to meet 
Sigifmund, but died on the road. He ordered that his body 
fhould be left a prey to the birds and wild be.ifts ; and that 
a drum fhould be made of his fkin, being perfuaded that 
the enemy would fly as foon as they heard the found. It 
is added, that the Huflites executed his will; and that the 
news of this order made fuch an impreffion on the diftur- 
bed imaginations of the German P.ipifls, that in many battles 
they actually fled at the beat of the drum with the utmoft 
precipitation,leaving theirbaggage andartillerybehind them. 

ZIZANIA, in botany ; a genus of plants of the clafs mo- 
notcia, order hexandria ; and in the natural fyftem arranged 
under the 4th order, Gramina. There is no inale calyx ; the 
corolla is a’bivalved, beardlefs glume, intermixed with the 
female flowers; there is no female calyx, the corolla is an 
univalved, cucullated, and ariftated glume; the flyle is bipar¬ 
tite, and there is one feed covered with the plaited corolla. 

There are three fpecies ; the aquatica, the paluflris, and 
terreftris, none of which are natives of Britain. 

ZODIAC, in aftronomy, a broad circle, whofe middle is 
the ecliptic, and its extremes two circles parallel thereto, at 
fuch a diftance from it as to bound or comprehend the ex- 
curfions of the fun and planets, (fee Astronomy). It is a 
curious enough fail, that the folar divifion of the Indian 
zodiac is the lame in fubftance with that of the Greeks 
and yet that it has not been borrowed either from the 
Greeks or the Arabians. The identity, or at leaft ftriking 
fimiiarity, of the divifion, is univerfally known; and M. 
Montucla has endeavoured to prove, that the Bramins re¬ 
ceived it from the Arabs. His opinion, we believe, has been 
very generally admitted; but in the feepnd volume of the 
Afiatic Refearches, the accomplifited prefident Sir William 
Jones has proved unanfwerably, that neither of thofe nations 
borrowed that divifion from the other; that it has been 
known among the Hindoos from time immemorial; and that 
it was probably invented by the firft progenitors of that 
race, whom he confiders as the null ancient of mankind 
before their dilperfion. The queftion is not of importance 
fufficiently general, ftraitened as we are by the limits preferi- 
bed us, for our entering into the difpute ; but we think it 


our 
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ZoegM, our duty to mention It, that our aftronomical readers, if 
_ Zone _ they think it worth their while, may have recourfe to the 
original writers for further information. 

ZOEGEA, in botany; a genus of plants of the clafs 
fyngenefta, and order polygamiafrujiranea. The receptacle is 
briftly ; the pappus fetaceous ; the corollulse of the radius 
ligulated; the calyx imbricated. There are two fpecies, 
the capenfis and the leptaurea, neither of which are natives 
of Britain. 

ZONE, in geography and aflronomy, a divifion of the 
terraqueous globe with refped to the different degrees of 
heat found in the different parts thereof. The zones are 


denominated torrid, frigid, and temperate. The torrid zone Zone* 
is a band, furrounding the terraqueous globe, and termina- v -^ rv ^* 
ted by the two tropics. Its breadth is 46°. 58'. The equa¬ 
tor, running through the middle of it, divides it into two 
equal parts, each containing 23 0 . 29'. The ancients imagin¬ 
ed the torrid zone uninhabitable. The temperate zones are 
contained between the tropics and the polar circles. The 
breadth of each is 43. 2. The frigid zones are fegments 
of the furface of the earth, terminated, one by the antardic, 
and the other by the ardic circle. The breadth of each is 
46. 58. 


ZOOLOGY. 


Mammalia T S that part of Natural Hiftory which relates to Am- 
v ' w X malt. 

In order to abridge the ftudy of zoology, many methods 
of reducing animals toclaffes, genera, and fpecies, have been 
invented: But as that of Linnaeus is undoubtedly the beft, 
the moll extenfive, and the moil generally adopted, we fhall 
give a brief account of it. 

Linnaeus divides the whole animal kingdom into fix claffes. 
The charaders of thefe* fix claffes are taken from the inter¬ 
nal ftrudure of animals, in the following manner: 

Class I. MAMMALIA, includes all animals that 
fuckle their young. The charaders of this clafs 
are thefe :— The heart has two ventricles and two 
auricles ; the blood is red and warm ; and the ani¬ 
mals belonging to it are viviparous. 

Class II. AVES, or Birds. The charaders are 
the fame with thofe of Clafs I. excepting that the 
animals belonging to it are oviparous. See Bird, 
and Ornithology. 

Class III. AMPHIBIA, or Amphibious Ani¬ 
mals. Th & heart has but one ventricle and one au¬ 
ricle ; the blood is red and cold; and the animals 
belonging to this clafs have the command of their 
lungs, fo that the intervals between infpiration and 
expiration are in fome meafure voluntary. See Am¬ 
phibious. 

Class IV. PISCES, or Fishes. The heart has 
the fame ftrudure, and the blood the fame qualities, 
with thofe of the Amphibia ; but the animals belong¬ 
ing to this clafs are ealily diftinguifhed from the 
Amphibia, by having no fuch voluntary command 
of their lungs, and by having external bronchia or 
gills. See Fish, and Ichthyology. 

Class V. INSECTA, or Insects. The heart has 
one ventricle, but no auricle; the blood is cold and 
white ; and the animals are furnifhed with antenna 
ox feelers. See Insect. 

Class VI. VERMES, or Worms. The charac¬ 
ters are the fame with thofe of Clafs V. only the 
animals have no. antenna;, and are furnifhed with. 
tentacula. 

The Firjl Clafs, MAMMALIA, is fubdivided into 
feven Orders ; the charaders of which are taken from the 
number, ftrudure, and fituation of the Teeth. 

Order 1 . The Primates have four incifores, or 
fore-teeth, in each jaw, and one dog-tooth. N. B. 
By one dog-tooth, Linnaeus means one on each fide 
of the fore teeth in both jaws.—This order includes 
four genera, viz. Homo, Simia, Lemur, Vefpertilio. 


Order 11 . - The Bruta have no fore-teeth in either Mammalia 
jaw. This order includes feven genera, viz. Rhino- Avos. 
ceros, Elephas, Tricheclius, Bradypus, Myrmeco- 
phaga, Manis, Dafypus. 

Order III. The Ferae have, for the molt part, fix 
conical fore-teeth in each jaw. This order includes 
10 genera, viz. Phoca, Canis, Felis, Viverra, Mu- 
flela, Urfus, Didelphis, Talpa, Sorex, Erinaceus. 

Order IV. The Glires have two fore-teeth in 
each jaw, and no dog-teeth. —This order includes 10 
genera, viz. Hyftrix, Lepus, Caftor, Mus, Sciurus, 

Myoxus, Cavia, Arotomys, Dypus, Hyrox. 

Order V. The Pecora, have no fore-teeth in the up¬ 
per jaw, but 6 or 8 in the under-jaw.—This order 
includes 8 genera, viz. Camelus, Mofchus, Giraffa, 

CerVus, Antilope, Capra, Ovis, Bos. 

Order VI. The Bei.lute, have obtufe-fore-teeth in 
each jaw.—This order includes 4 genera, viz. Equus, * 
Hippopotamus, Sus, Tapir. 

Order VII. The Cete, or whale hind, have no 
uniform charader in their teeth, being very diffe¬ 
rent in the different genera; but are fufficiently- 
diftinguifhed from the other orders of Mammalia, by 
living in the ocean, having pedoral fins, and a Mu- 
la or fpiraculum upon the head.—This order in¬ 
cludes 4 genera, viz. Monodon, Balsena, Phyfeter, 
Delphinus. See Cetaceous. 

The generic charaders of the Mammalia are, like thofe of 
the orders, almoft entirely taken from the Teeth, except¬ 
ing the Vefpertilio, which, befides the charader of the 
order derived from the teeth, has this farther mark, that 
there is a membrane attached to the feet and fides, by 
means of which the creature is enabled to fly :—the Hyftrix 
whofe body is covered with fharp fpines :—and the whole 
order of Pecora, whofe genera, befides the charaders taken 
from the teeth, are diftinguifhed into thofe which have horns , 
thofe which have no horns, and by peculiarities in the horns 
themfelves. 

'Yhzfpecific charaders are very various, being taken from 
any part of the body which poffeffes a peculiar uniform 
mark of diflindion. As examples of thefe charaders are 
to be found under the proper name of each genus, it is 
unneceffary to fay any thing further concerning them in 
this place. 0 

Th t Second Clafs, AVES, is fubdivided into fix Orders ; 
the charaders of which are taken chiefly from the ftrudure* 
of the bill. 

Order I. The Accipitres, have a hooked bill, 
the fuperior mandible, ne.irjj the bale, being extended 
on each, fide beyond the inferior; and. in fome it is, 

armed. 
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Avea, armed with teeth _This order includes four fpecies, 

Amph ibia. Vultur, Falco, Strix, Lanius. 

Order II. The Pic.®, have a convex, compreffed 
bill, refembling a knife.—This order contains 23 
genera, viz. Trochilus, Certhia, Upupa, Glaucopis, 
Buphaga, Sitta, Oriolus, Coracias, Gracula, Corvus, 
Paradifea, Ramphaflos, Trogon, Pfittacus, Croto- 
phaga, Picus, Yunx, Cuculus, Bucco, Boceros, Al- 
cedo, Merops, Todus. 

Order III. The Anseres, have a fmooth bill, 
broadefl at the point, covered with a fmooth fkin, 
and furnifhed with teeth : The tongue is flefhy ; and 
the toes are palmated or webbed.—This order in¬ 
cludes 13 genera, viz. Anas, Mergus, Phaeton, Plo- 
tus, Rhyncops, Diomedea, Aptenodyta, Aka, Pro- 
cellaria, Pelecanus, Larus, Sterna, Colymbus. 

Order IV. The Grall®, have a fomewhat cylin¬ 
drical bill : The tail is Ihort, and the thighs are 
naked. This order contains 20 genera, viz. Phoe- 
nicopterus, Platalea, Palamedea, MyCleria, Tanta¬ 
lus, Ardea, Corrira, Recurviroftra, Scolopax, Trin- 
ga, Fulica, Parra, llallus, Vaginalis, Pfophia, Can- 
croma, Scopus, Glareola, Hzmatopus, Charadrius. 

Order V. The Gallin®, have a convex bill ; the 
fuperior mandible is vaulted over the inferior : The 
nojlrils are half covered with a convex cartilaginous 
membrane ; and the feet are divided, but connected, 
at the inmoll joint.—This order contains 10 gene¬ 
ra, viz. Otis, Struthio, Didus, Pavo, Meleagris, Pe¬ 
nelope, Crax, Phafianus, Numida, Tetrao. 

Order VI. The Passeres, have a conical fharp- 
pointed bill ; and the nojlrils are oval, wide, and 
naked.—This order contains 17 genera, was. Loxia, 
Colius, Fringilla, Phytotoma, Emberiza, Caprimul- 
gus, Hirundo, Pipra, Turdus, Ampelis, Tanagra, 
Mucicapa, Parus, Motacilla, Alauda, Sturnus, Co- 
lumba. 

The generic characters of this clafs are taken from pecu¬ 
liarities in the bill, the nojlrils, the tongue, the feet, the fea¬ 
thers, the face, th t figure of the body, &c. 

The characters which ferve to dillinguifh the fpecies are 
very various: For example, the colour of the particular 
feathers or parts of feathers ; crejls of feathers on the head, 
difpofed in different manners ; the colour of the cere or 
wax ; the colour of the feet ; the fhape and length of the 
tail ; the number, fituation, &c. of the toes ; the colour and 
figure of the bill, See. 

The Third Clafs, AMPHIBIA, is divided into two 
• Orders. 

Order 1 . The Reptiles, have four feet, andbreathe 
by the mouth. —This order contains four genera, 
viz. Tefludo, Draco, Lacerta, Rana. 

Order II. The SeRpentes, have no legs, andbreathe 
by the mouth. —This order contains fix genera, viz. 
Crotalus, Boa, Coluber, Anguis, Amphifbsena, Cce- 
cilia. 

The generic charaClers of this clafs are taken from the 
general figure of the body ; from their having tails or no 
■tails ; being covered with a Jhcll ; having teeth or no teeth, 
in the mouth ; being furnifhed with lungs ; having covered or 
naked bodies ; from the number, fituation, and figure of the 
feu 'a and feales ; from the number and fituation of the fpi~ 
•racula : from the fituation of the mouth, &c. 

The fpecife charaClers are fo very various, that it would 
be fuperfiuous to enumerate them. 

The Fourth Clafs, PISCES, is fubdivided into fix Or.- 
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ders, the charaClers of which are taken from the fituation Pifce«, 
of the belly Jins. 

Order I. The Apodes, have no lelly-fns. —This 
order contains eight genera, viz. Mur®na, Gymno- 
tus, Trichiurus, Anarchiehas, Ammodytes, Ophi- 
dium, Stromateus, Xiphias, Sternoptyx, Leptoce- 
phalus. 

Order II. The Jugulares, have the belly-fins pla¬ 
ced before the peSoral Jins. —This order includes 
five genera, viz. Callionymus, Uranofcopus, Tra. 
chinus, Gadus, Blennius, Kurtus. 

Order III. The Thoracici, have the belly fins 
placed under the peSoral fins. —This order compre¬ 
hends. 19 genera, viz. Cepola, Echeneis, Coryphx- 
na, Gobius, Cottus, Scorphiena, Zeus, Pleuronec- 
tes, Chsetodon, Sparus, Scarus, Labrus, Scisena, 

Perea, Gafterofteus, Scomber, Centrogafter, Mullus, 

Trlgla. 

Order IV. The Abdominales, have the belly-fins 
placed behind the pebtoral Jins. —This order contains 
16 genera, viz. Cobitis, Amia, Silurus, Teuthis, 

Loricaria, Salmo, Fillularia, Efox, Elops, Argen¬ 
tina, Atherina, Mugil, Exocsetus, Polynemus, Clu- 
pea, Cyprinus. 

Order V. The Branchiostegi, have the gills def- 
tittite of bony rays.—This order contains 10 gene¬ 
ra, viz. Mormyrus, Oflracion, Tetrodon, Diodon, 
Syngnathus, Pegafus, Centricus, Baliftes, Cyclopte- 
rus, Lophius. 

Order VI. The Chondropterygii, have cartila¬ 
ginous gills —This order contains five genera, viz. 

Acipenfer, Chim&ra, Squalus, Raia, Petromyzon. 

The generic charaClers of this clafs are- taken from pecu¬ 
liarities in the head, the mouth, the teeth, the nojlrils, the 
rays in the membrane of the gills, the eyes, the general fgure 
of the body, the figure of the tail, the fituation of the fpira- 
cula, &c. 

The fpecijic charaClers are taken from peculiarities in all 
the parts above enumerated, and many others. 

See further the articles Fish and Ichthyology. 

The Fifth Clafs, INSECTA, is fubdivided into feven 
Orders, the charaClers of which are taken from the wings- 
See the article Insect. 

Order I. The Coleoptera, have four wings, the 
two fuperior ones being cruftaceous, and furnifhed 
with a Jlraight future. —This order comprehends 47 
genera, viz. Scarabteus, Lncanns, Dermeftes, Mely- 
ris, Byrrhus, Silpha, Tritoma, Hydrophilus, Hiller, 

Paufus, Boftrichus, Anthrenus, Nitidula, Coccinella, 

Curculio, Brentus, Attelabus, Erodius, Staphylinus, 

Scaurus, Zygia, Meloe, Tenebrio, Caffida, Opa- 
trum, Mordella, Chryfomela, Horia, Apalus, Man- 
ticora, Pimelia* Gyrinus, Cucujus, Cryptocephalus, 

Bruchus, Ptinus, Hifpa, Bupreltis, Necydalis, Lam- 
pyris, Cantharis, Notoxus, Elater, Calopus, Alur- 
nus, Carabus, Lytta, Serropalpus, Cerambyx, Lep. 
tura, Rhinomacer, Zonitis, Cicindela, Dyticus, For- 
ficula. 

Order II. The Hemiptera, have four wings, the 
two fuperior ones being femicruftaceous , and incum¬ 
bent, i. e. the interior edges lie above one another.— 

This order includes 14 genera, viz. Blatta, Pneu- 
mora, Mantis, Grylius, Fulgora, Cicada, Notonec- 
ta, Nepa, Cimex, Macrocephalus, Aphis, Chermes, 

Coccus, Thrips. 

Or- 
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Infeifta, Order III. The Lepidoptera, have four wings, 
y v 5 5 me3 _. all of them imbricated with fcales. —This order con¬ 

tains three genera, viz. Papilio, Sphinx, Phalasna. 

'Order IV. The Neuroptera, have four wings, in¬ 
terwoven with veins, like a peice of network, and no 

.fling in the anus. —This order includes feven genera, 
viz. Libella, Ephemera, Hemerobius, Myrmelion, 
Phryganea, Panorpa, Rophidia. 

Order V. The Hymenoptera, have the fame cha¬ 
racters with the former, only the anus is armed with 
a fling. But this mark is peculiar to the females and 
neuters ; for the males have no fling. —This order 
comprehends 15 genera, viz. Cynips, Tentredo, Si- 
rex, Ichneumon, Sphex, Scolia, Thynnus, Leucof- 
pis, Tiphia, Chalcis, Chryfis, Vefpa, Apis, Formi¬ 
ca, Mutilla. 

Order VI. The Diptera, have two wings, .and two 
clavated balteres or balances behind each wing.— 
This order contains 12 genera, viz. Diopfis, Tipu- 
la, Mufca, Tabanus, Empis, Conops, Oeftrus, Afi- 
lus, Stomoxys, Culex, Bombylius, Hippobofca. 

Order VII. The Aptera, have no wings. —This 
order contains 15 fpecies, viz. Lepifma, Podura, 
Termes, Pediculus, Pulex, Acarus, Hydrachna, A- 
ranea, Phalangium, Scorpio, Cancer, Monoculus, 
Onifcus, ScAopendra, Julus. See farther the ar¬ 
ticles Entomology and Insect. 

The Sixth Clafs, VERMES, is divided into five Orders. 

Order I. The Intestina, are the moft flmple ani¬ 
mals, being perfeflly naked, and without limbs of any 
hind.—This order contains 21 genera, viz, Afcaris, 
Trichocephalus, Uncinaria, Tilaria, Scolex, Ligula, 
Linguatula, Strongylus, Echinorhynchus, Hasruca, 
Cucullanus, Caryophyllseus, Fafciola, Tasnia, Futia, 
Mvxine, Gordius, Hirudo, Lumbricus, Sipunculus, 
Planaria. 

Order II. The Mollusca, are likewife flmple na- 
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.. ZOOPHYTE, in natural hiftory, the 4th order of the 
P ,| clafs of Vermes. See Zoology. 

Zoroafter. ZOOTOMY, the art of differing animals or living crea- 
tures, being the fame with anatomy. See Anatomy, and 
Comparative Anatomy. 

ZORILLE, in zoology, a fpecies of weafel, having the 
back and Tides marked with fhort ftripes of black and white, 
the laft tinged with yellow ; the tail long and bulhy, partly 
white and partly black ; the legs and belly black. This 
animal inhabits Peru, and other parts of South America : 
its peftilential vapour overcomes even the panther of Ame¬ 
rica, and ftupefies that formidable enemy. 

ZOROASTER, or Zerdusht, a celebrated ancient 
Philofopher, faid to have been the reformer or the founder 
of the religon of the magi. It is wholly uncertain to how 
many emii ent men the name of Zoroafter belonged. Some 
have maintained that there was but one Zoroafter, and that 
he was a Perfian ; others have faid that there were fix 
eminent founders of philofophy of this name. Ham the 
fon of Noah, Mofes, Oliris, Mithras, and others, both gods 
and men, have by different writers been afferted to have 
fceei; the fame with Zoroafter. Many different opinions 
have alfo been advanced concerning the time in which he 
fiouriihed. Ariftotle and Pliny fix his date at fo remote a 
period as 6000 ' ears before the death of Plato. Accord¬ 
ing to Laertius, he flourilhed Cco years before the Trojan 
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led animals, without any flnll ; but they are brack's- Verms* 
ated, or furnilhed with a kind of limbs. —-This order 
comprehends 31 genera, viz. Adliania, Clava, Mam- 
maria, Pedicellaria, Afcidia, Salpa, Dagyfa, Ptero- 
trachea, Limax, Aplyfia, Doris, Tethis, Holothu- 
ria, Terebella, Triton, Sepia, Clio, Lobaria, Ler- 
nsea, Scyllaea, Glaucus, Aphrodita, Amphitrite, 

Spio, Nereis, Nais, Phyffophora, Medufa, Lucer- 
naria, Afterias, Echinus. 

Order III. The Testacea, have the fame charac¬ 
ters with thofe of Order II. but are covered with 
a Jhell. —This order includes 36 genera, viz. Chiton, 

Lepas, Pholas, Mya, Solen, Tellina, Cardium, Mac- 
tra, Donax, Venus, Spondylus, Chama, Area, Of- 
trea, Anomia, Mytilus, Pinna, Argonauta, Nauti¬ 
lus, Conus, Cyprssa, Bulla, Voluta, Buccinum, 
Strombus, Murex, Trocbus, Turbo, Helix, Nerita, 

Haliotis, Patella, Dentalium, Serpula, Teredo, Sa- 
bella. 

Order IV. The Zoophyta, are compound animals, 
furnifhed with a kind of flowers, and having a vege¬ 
tating root and flem. —This order contains 15 gene¬ 
ra, viz, Tubipora, Madrepora, Millepora, Cellepo- 
ra, Ifis, Antipathes, Gorgonia, Alcyonium, Spon- 
gia, Fluftra, Tubularia, Corralina, Sertularia, Pen- 
natula, Hydra. See Animal Flower. 

Order V. The Infusoria, coniifts of very fmall 
flmple animals —This order contains 15 genera, viz. 
Brachionus, Vorticella, Tricboda, Cercaiia, Leuco- 
pera, Gonium, Colpoda, Paramecium, Cyclidium, 

Burfaria, Vibrio, Enchelis, Bacillaria, Volvox, Mo¬ 
nas. 

For more particular information concerning the feveral 
branches and fubjeds of zoology, the reader may confult 
the various articles above referred to, and he will find moft 
of the genera deferibed in their order ip the alphabet. 
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war ; according to Suidas, 500. If, in the midft of fo Zoroifter,, 
much uncertainty, any thing can be advanced with the ap- Zoftera. 
pearanceof probability, it feems to be this ; that there was 
a Zoroafter, a Perfo-Median, who fiouriihed about the time 
of Darius Hyftafpes; and that befides him there was ano¬ 
ther Zoroafter, who lived in a much more remote period 
among the Babylonians, and taught them aftronomy. The 
Greek and Arabian writers are agreed concerning the ex- 
iftence of the Perfian Zoroafter ; and the ancients unani-. 
moufly aferibe to a philofopher, whom they call Zoroafler, 
the origin of the Chaldean aftronomy, which is certainly of 
much earlier date than the time of Hyftafpes: it feems, 
therefore, neceffary to fuppofe a Chaldean Zoroafter diftinft 
from the Perfian. Concerning this Zoroafter, however, 
nothing more is known, than that he fiouriihed towards the 
beginning of the Babyloniih empire, and was the father 
of the Chaldean aftrology and magic. All the writings, 
that have been aferibed to Zoroafter are unqueftionably fpu- 
rious. r 

ZOSTERA, in botany ; a genus of plants of the clafs 
gynandria, order polyandria; and in the natural fyftem ar- 
ranged under the fecond order, Piperita. The fpadix is li- 
near, and fertile only on one fide; there is no calyx nor 
corolla ; the ftamina are alternate ; the feeds lolicary and 
alternate. There are two fpecies, the marina and ocear.ica ; 
neither of which is a native of Britain. 

Zo*. 
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Zofimut ZOSIMUS, an ancient biftorian who lived at the end of 
.11 , the fourth and beginning of the fifth centuries. There are 
ZiuDglmt. j- lx b 00 ks of his hiftcry extant; in the firft of which he 
runs over the Roman affairs in a very fuccindt manner from 
Auguftus to Dioclefian ; the other five are written more 
diffufely.- Zofimus was a zealous Pagan; whence we find 
him frequently inveighing with great bitternefs againft the 
Chriftian princes, particularly againft Confiantine the Great, 
and the elder Theodofius. His hiftory has been publifhed 
with the Latin verfion of Leunclavius at Frankfort, 1590, 
with the other minor hiftorians of Rome, in folio ; and at 
Oxford in 8vo, 1679. 

ZUG, a canton of Switzerland, bounded on the eaft and 
north by that of Zurich, on the fouth by Schweiz and Lu- 
cern, and on the weft by the canton of Lucern and the Freye- 
Amt or Free Provinces. It is not above 12 miles either 
way ; but very populous and fruitful, yielding wine, wheat, 
chefnuts, and other fruits, in its vales, and excellent pafture 
on its mountains. The inhabitants of this canton are 
{launch Roman Catholics. It lies in the diocefe of Con- 
ftance, and its government is democratical. There are two 
lakes in it abounding in filli, particularly large carps, pikes, 
and a fpecies of trouts called rotels ; as well as feveral woods 
full of game. Zug, which gives name to it, and is its ca¬ 
pital, Itands on the eaft fide of a lake of the fame name, 
about feven miles long, and is a ftrong neat town, contain¬ 
ing a priory and two convents. 

ZUINGLIUS (Ulricus), an able and zealous reformer, 
who laid the foundation of a feparation from Rome in Swit¬ 
zerland, at the fame time that Luther did the like in Saxo¬ 
ny, was born at Wildehaufen in 1487. While he officiated 
as preacher at Zurich, a Francifcun fent by Leo X. came 
to publilh indulgences there ; againft which Zuinglius after 
the example ot Luther, declaimed powerfully. In the 
courfe of this oppofition he ftarted a new do&rine, which 
he called Evangelical Truth ; and from the beginning of 
1519, to 1523, he preached not only againft indulgences, 
but againft other articles of the Romilh church. But 
though Zuinglius made no lefs progrels than Luther, he 
yet conducted himfelf with more moderation and prudence ; 
and wifhing to have the concurrence of the civil powers, 
procured two affemblies to be called at Zurich : by the firft, 
be was authorifed to proceed as he had begun ; and by the 
fecond, the outward worlhip and ceremonies of the church 
of Rome were aboliihed. During thefe tranfadlions, Zuin¬ 
glius publifhed feveral books in defence of his dodtrines ; but 
treating of the eucharifl, and prefcribing a form of cele¬ 
brating the Lord’s Supper different from Luther, he was 
involved in violent dilputes with the reft of his reforming 
brethren. Interpreting the words hoc ejl corpus meutn, by 
hoc Jigmficat corpus meum, he maintained, that the body and 
blood of Chrilt are not /o;//y ,prefent in the eucharift ; and 
that the bread and wine are nothing more than external 
Jigns or fymbols, defigned to excite in the minds of Chrifti- 
ans the remembrance of the fufferir.gs of the Divine Savi¬ 
our, and of the benefits which arife from them. This 
opinion, which was afterwards fo plaufibly fupported by 
the celebrated Ploadley (fee Supper of the Lord), gave of¬ 
fence to Calvin as well as to Luther; but the clocftrir.es of 
Zuinglius, which were molt obnoxious to that eminent re¬ 
former, were ihofe whiJ) deny aecl'nn and reprobation, and 
make the church as a f •ciely wholly dependent on the f: ite. 
Relpebting the divine decref.s, the opinion of Zutrghu.; 
and his followers differed very little ironr that or the 1 ,;la- 
gians : for he maintained that hear en is open to ill who 
live according to the dictates cl right re den ; and he items 
to have denied the doarine of original fin. Lineal or de¬ 


claring with Calvin, that the church is a feparate indepen- Zurich, 
dent body, yelled with the right of legiflation for itfelf, 
Zuinglius afcribeJ to the civil magiflrate an abfolute and 
unbounded power in religious matters, allowing at the fame 
time a certain fubordination among the miniflers of the 
church. This w r as abundantly agreeable to the magiilrates 
of Zurich ; but the reft ol the S vifs cantons difallowing of 
their proceedings, other affemblies were called, and things 
tending to tumult, both fides had recourfe to arms; when 
Zuinglius, who began as a preacher, died in arms as a foldier, 
in 1531. His works amount to four vols folio. 

ZURICH, a canton of Switzerland, bounded to the 
north by Swabia and the canton of Schaffhaufen ; to the 
fouth by the town and territory of Rapperfchweil and the 
cantons of Switz and Zug; to the eaft by the Thurgau, 
Toggenburg, and Utznach ; and to the weft by the free 
bailiages and county of Bade.-). It is about 60 miles from 
north to fouth, and 48 from eaft to weft. With refpedt to 
its face, air, and foil, it is faid to be an epitome of all Swit¬ 
zerland, as containing in it hills, valleys, plains, corn- 
lands, vineyards, lakes, and rivers. Their wines have a 
tartnefs at firft, but the longer they are kept the more 
agreeable they are. The other produdts are excellent fruits, 
corn, paftqre, fine clay, chalk, feveral coloured earths, pit- 
coal, turf, and fulphur. There are alfo fome mineral fprings 
in the canton ; and of the lakes, that of Zurich is the moll 
confiderable. The reformation was introduced here by 
Zuinglius in the year 1517. This canton is the firft in 
rank, and inferior only to that of Bern in extent, power, 
and wealth ; in confequence of which, its reprefentatives 
prefuie in the general diets, when held in any place belong¬ 
ing in common to the cantons ; and the affairs relating to 
the whole confederacy are tranfadled in its offices. Its 
quota, for the defence of the feveral members of the confe¬ 
deracy, is 1400 men. Of one of the two armies raifed on 
thefe oCcafions, it nominates one of the commanders in 
chief, as Lucern does the other. Its revenue is faid to be 
about 150,000 crowns a-year; of which, one year with 
another, two-thirds are expended in the charges of govern¬ 
ment, and the reft laid up in the treafury. It can bring 
50,000 fighting men into the field at a very ftiort warning. 

Zurich, the capital of a canton of the fame name in 
Switzerland, Hands in a pleafant country, near where the 
river Aa ilfues from the lake that takes its name from the 
town, 23 miles from Schaffhaufen, and 114 from Geneva. 

After having been ruined by Attila the Hun, it is faid to 
have been rellored by Thuricus, fon of Theodoric king of 
the Goths, from whom it took the name of Thuricum , cor¬ 
rupted afterwards into that of Zurich. It is fortified in the 
modern way, and has wide ditches, faced with free Hone. 

There are five arfenals in it, w 7 ell ftored with arms and ar¬ 
tillery; an academy or college, having 15 profeffors; a mu- 
feum, or chamber of rarities; a (lately town-houfe, the pil¬ 
lars in the front of which are of black marble, ftreaked 
with white ; and a town library. The fovereignty and ad- 
miniftration of all affairs are lodged in the greater and leffer 
council, out of which are chofen the city-officer^, as the 
councils are out of the 13 companies of burghers. There 
are feveral other councils or colleges, each of which has its 
particular department. Here are a great variety of {ilk, 
woollen, linen, cotton, and other manufactures; this being 
the place of the greateft trade in all Switzerland. The 
town is well fupplied with provilions by and from its lake. 

The ftreets are neat, and houfss well built, but not magni¬ 
ficent. In the town libiary are feveral letters to Bullinger 
from lady June Gray daughter to tire duke of Suffolk. In 
one of the arfenals is the figure of William Tell, drelied and 
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armed in the ancient Swifs manner, with the crofs-bow 
whence he (hot the arrow that ftruck the apple off his 
child’s head. 

Both men and women are fo fond of mufic, that there 
are few of them that cannot play on fome inftrument. If 
a burgher goes out of town, or a psafant enters it, without 
a i'word, they are liable to be fined. No perfons, whatever 
their rank or office may be, are exempted from the fump- 
tuary laws. The burgomafters, who are the fame as the 
advoyers at Bern, have the title of excellence. The hofpi- 
tals here are very neat and well endowed ; but they do not 
affedt the ridiculous vanity of lodging the poor in palaces. 
Not only in this town and canton, and other parts of Swit¬ 
zerland, but alio among the Grifons, the minifters all preach 
covered. The country about the town is very pleafant and 
fruitful; for both which it is not a little indebted to the 
lake, that extends 24 miles in length, and about two or 
three in breadth. The water is of a green colour, fuppof- 
ed to be owing to the melted fnow that falls into it from 
the adjacent mountains. That part of it next Zurich is 
called the Lower Lake, and the other end the Upper . 
The cathedral, or great church here, is collegiate. The 
prefent city is faid to owe its origin to a nunnery, founded 
by the emperor Lewis 1. near where the ancient Tigurum 
flood. E. Long. 8. 30. N. Lat. 47. 20. 

What may be reckoned one of the greateft curiofities of 
Zurich is the pump invented and erefted here by H. An¬ 
dreas Wirtz, a tinplate worker of this place. The inven¬ 
tion fbows him to be a perfon of very uncommon mechani- 
cal knowledge and fagacity. As it is a machine which ope¬ 
rates on a principle widely different from all other hydrau¬ 
lic machines, and is really excellent in its kind, we prefume 
that our readers will not be difpleafed with fome account 
of it, although it be rather out of place here, and fhould 
have appeared in the article Water Works. 

Fig. 16. is a (ketch of the fedtion of the machine, as it 
Was firft erefted by Wirtz at a dye-houfe in Limmat, in the 
fuburbs or vicinity of Zurich. It confifts of a hollow cy¬ 
linder, like a very large grindltone, turning on a horizontal 
axis, and partly plunged in a ciftern of water. The axis is 
hollow at one end, and communicates with a perpendicular 
pipe CBZ', part of which is hid by the cylinder. This 
cylinder or drum is formed into a fpiral canal by a plate 
coiled up within it like the main fpring of a watch in its 
box ; only the fpires are at a diftance from each other, fo 
as to form a conduit for the water of uniform width. This 
fpiral partition is well joined to the two ends of the cylin¬ 
der, and no water efcapes between them. The outermoll 
turn of the fpiral begins to widen about |ths of a circum¬ 
ference from the end, and this gradual enlargement conti¬ 
nues from Q_to S nearly a femicircle: this part may be 
called the Horn. It then widens fuddenly, forming a 
Scoop or (hovel SS'. The cylinder is fupported fo as to 
dip feveral inches into the water, whofe furface is reprefent- 
ed by VV'. 

When this cylinder is turned round its axis in the direc¬ 
tion ABEO, as expreffed by the two darts, the fcoop SS' 
dips at V', and takes up a certain quantity of water before 
it emerges again at V. This quantity is fufficient to fill the 
taper part SQ^ which we have called the Horn ; and this 
is nearly equal in capacity to the outermoft uniform fpi¬ 
ral round. 

After the fcoop has emerged, the water paffes along the 
fpiral by the motion of it round the axis, and drives the air 
before it into the rifing-pipe, where it efcapes.—In the mean 
time, air comes in at the mouth of the fcoop; and when the 
fcoop again dips into the water, it again takes in fome. 
Thus there is now a part filled with water and a part fil¬ 


led with air. Continuing this motion, we (hall receive a 
fecond round of water and another of air. The water in 
any turn of the fpiral will have its two ends on.^a level ; and 
the air between the fucceffive columns of water will be in 
its natural date ; for fince the paffage info the rifing-pipe 
or Main is open, there is nothing to force the water and 
air into any other pofition. But fince the fpires gradually 
dimtnifh in their length, it is plain that the column of water 
will gradually occupy more and more of the circumference 
of each. At laff it will occupy a complete turn of fome 
fpiral that is near the centre ; and when fent farther in, 
by the continuance of the motion, fome of it will run back 
over the top of the fucceeding fpiral. Thus it will run 
over at K 4 into the right hand fide of the third fpiral. 
Therefore it will pufti the water of this fpire backwards, 
and raife its other end, fo that it alfo will run over back¬ 
wards 1 before the next turn be completed. And this change 
of difpofition will at laft reach the firft or outermoft fpiral, 
and fome water will run over into the horn and fcoop, and 
finally into the ciftern. 

But as foon as water gets into the rifing-pipe, and rifes 
a little in it, it (tops the efcape of the air when the next 
fcoop of water is taken in. Here are now two columns of 
water adfing againft each other by hydroftatic preflhre and 
the intervening column of air. They muft comprefs the 
air between them, and the water and air columns will now 
be unequal. This will have a general tendency to keep 
the whole water back, and caufe it to be higher on the left 
or rifing fide of each fpire than on the right defending 
fide. The excefs of height will be juft fuch as produces 
the compreffion of the air between that and the preceding 
column of water. This will go on increafing as the wa¬ 
ter mounts in the rifing-pipe ; for the air next to the rifing- 
pipe is compreffed at its inner end with the weight of the 
whole column in the main. It muft be as much compreffed 
at its outer end. This muft be done by the water column 
without it; and this column exerts this preffure partly by 
reafon that its outer end is higher than its inner end, and 
party by the tranfmiffion of the preffure on its outer end 
by air, which is fimilarly compreffed from without. And 
thus it will happen that each column of water, being high¬ 
er at its outer than at its inner end, compreffes the air on 
the water-column beyond or within it, which tranfmits this 
preffure to the air beyond it, adding to it the preffure 
arifing from its own want of level at the ends. Therefore 
the greateft compreffion, viz. that of the air next the main, 
is produced by the fum of ail the tranfi/iitted prejfures ; and 
thefe are the fum of all the differences between the eleva¬ 
tions of the inner ends of the water columns above their outer 
ends: and the height to which the water will rife in the 
main will be juft equal to this fum. 

Draw the horizontal lines K'Ki, K/K2, K/K3, &c. and 
m-n, m n, m n, &c. Suppofe the left hand fpaces to be filled 
with water, and the right hand fpaces to be filled with air. 
There is a certain gradation of compreffion which will keep 
things in this pofition. The fpaces evidently decreafe in 
arithmetical progreffion; fo do the hydroftatic heights and 
preffures of the water columns. If therefore the air be 
denfe in the faxne progreffion, all will be in liydroftatical 
equilibrium. Now this is evidently producible by the mere 
motion of the machine ; for fince the denfity and com¬ 
preffion in each air column is fuppofed inverfely as the bulk 
of the column, the abfolute quantity of air is the fame in all; 
therefore the column firft taken in will pais gradually in¬ 
wards, and the increafing compreffion will caufe it to occu¬ 
py precifely the whole right hand fide of every fpire. The 
gradual diminution of the water columns will be produced 
during the motion by the water running over backwards at 
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Zurich, the top, from fpire to fpire, and at lalt coming out by the 
“fcoop. 

It is evident that this difpofition of the air and water 
will raife the water to the greatefl height, becaufe the hy- 
droltatic height of each water column is the greatell poffible, 
•viz. the diameter of the fpire. This difpofition may be 
obtained in the following manner : Take CL to CB as the 
denlity of the external air to its denfuy in the lalt column 
next the rifing-pipe or main ; that is, make CL to CB as 33 
feet (the height of the column of water which balances the 
atmcfphere), to the fum of 33 feet and the height of the 
rifing-pipe. Then divide BL into fuch a number of turns, 
that the fum of their diameters fhall be equal to the height 
of the main ; then bring a pipe ftraight from L to the cen¬ 
tre C. The realon of all this is very evident. 

But when the main is very high, this conllrudtion will 
require a very great diameter of the drum, or many turns of 
a very narrow pipe. In fuch cafes it will be much better to 
make the fpiral in the form of a cork-fcrew, as in fig. 17. 
inftead of this flat form like a watch-fpring. The pipe 
which forms the fpiral may be lapped round the frullrum of 
a cone, whofe greatefl; diameter is to the lead (which is 
next to the rifing pipe) in the fame proportion that we 
affigned to CB and CL. By this conllrudlion the water 
will Hand in every round fo as to have its upper and lower 
furfaces tangents to the top and bottom of the fpiral, and 
the water columns will occupy the whole afcending fide 
of the machine, while the air occupies the defcending fide. 

This form is vaftly preferable to the flat: it will allow 
us to employ many turns ol a large pipe, and therefore pro¬ 
duce a great elevati- n of a large quantity of water. 

The fame thing will be ftill better done by lapping the 
pipe on a cylinder, and making it taper to the end, in fuch 
a proportion that the contents of each round may be the 
fame as when it is lapped round the cone. It will raife the 
water to a greater height (but with an increafe of the im¬ 
pelling power) by the fame number of turns, becaufe the 
vertical or preiiing height of each column is greater. 

Nay, the fame thing may be done in a more Ample man- 
' ner, by lapping a pipe of uniform bore round a cylinder. 
But this will require more turns, becaufe the water columns 
will have lefs differences between the heights of their two 
ends. It requires a very minute inveftigacion to fhow the 
progrefs of the columns of air and water in this conitmdiion, 
and the various changes of their arrangement, before one is 
attained which will continue during the working of the ma¬ 
chine. 

We have chofen for the defcription of the machine that 
conltrudion whicn nude its principles and manner of work¬ 
ing nioft evident, namely, which contained the lame material 
quantity of air in each turn of the fpiral, more and more 
compelled as it approaches to the riling-pipe. We fhould 
otherwile have been obliged to inveltigate in great detail 
the gradual pi ogre is 1 f the water, and the frequent changes 
of its ariangement, bclore we could fee that one arrange¬ 
ment would be produced which would remain conifant du¬ 
ring the working of the machine. But this is not the belt 
con ft ruction. We fee that, in order to raife wat.r to the 
height of a column of 34 feet, which balances the atmo- 
fphore, the air in the la.t fpiie is comprelled into half its 
bulk ; and the quantity of water delivered into the main at 
each turn is but half of what was received into the firlt 
fpire, the reft flowing back from fpire to fpire, and being 
dilcharged at the fpout. 

But it may be cuiftrudled fo as that the quantity of w i- 
ter in each fpire may be the fame that was received in :> the 
firft ; by which means a greater quantity (double in the in- 
flailce now given) will be delivered iuto the main, and rai- 


fed to the fame height by very nearly the lame fcrcc.— 
This may be done by another proportion of the capacity of 
the fpires, whether by a change of their caliber or of their 
diameters. Suppole the bore to be the fame, the diameter 
mull be made fuch that the conifant column of water, and 
the column of air, comprefiedto the proper degree, may oc¬ 
cupy the whole circumference. Let A be the column of 
water which balances the atmofphere, and h the height to 
which the water is to be railed. Let A be to A + h as x 
to m. 

It is plain that m will reprefent the denfity of the air in 
the lull lpire, if its natural denfity be 1, becaufe it isprelfed 
by the column A 4 ■ b, while the common air is preifed by 
A. Let 1 reprefent the conftant water column, and there¬ 
fore nearly equal to the air column in the firft fpire. The 

whole circumference of the lalt fpire mull be 1 -(—in 

HI 

order to hold the water 1, and the air comprelled into the 

c 1 A 

Ipace — or- 

m A -j- h 

The circumference of the firll fpire is 1 1 or 2. Let 

D and d be the diameters of the firft and lalt fpires ; we 

have 2 : 1 -f- — = D : cl, or 2 in : in -f 1 = D : cL There- 

m 

fore if a pipe of uniform bore be lapped round a cone, of 
which D and d are the end diameters, the fpirals will be ve¬ 
ry nearly fuch as will anfwer the purpofe. It will not be 
quite exadt, for the intermediate lpirals will be fomewhat 
too large. The conoidal fruilurn Ihould be formed by the 
revolution of a curve of the logarithmic kind. But the 
error is very trifling. 

With fuch a fpiral, the full quantity of water which was 
confined in the firft fpiral will find room in the laft, and will 
be lent into the main at every turn. This is a very great 
advantage, eipecially when the water is to be much raifed, 
The faving ot power by this change of conltruction is al¬ 
ways in proportion of the greatell compreiiion of the air. 

The great difficulty in the conllrudtion of any of thefe forms 
is in determining the form and pofition of the horn and the 
fcoop ; and on this greatly depends the performance of the 
machine. The following inltrudtions will make it pretty 
eafy. 

Let ABEO (fig. 18.) reprefent the firft or outermofl: 
round of the fpiral, of which the axis is C. Suppole it im- 
merged up to the axis in the water VV', we have feen that 
the machine is moll effedtive when the furfaces KB and O », 
of the water columns are dillant the whole diameter BO of 
the lpiral. Therefore let the pipe be firft luppofed of equal 
caliber 10 the very mouth E r, which we fuppoie to be jutl 
about to dip into the water. The furface O n is kept there, 
in oppofition to the preifure of the water column BAO, by 
the comprelled air contained in the quadrant OE, and in 
the quadrant which lies behind £B. And this compreiiion 
is fupported by the columns behind, between this lpire and 
the riling pipe. But the air in the outermoll quadrant EB 
is in its natural Hate, communicating as yet with the exter¬ 
nal air. When, however, the mouth Ee has come round 
to A, it will not have the water Handing in it in the fame 
manner, leaving the half fpace BEO filled with comprelled 
air; for it took in and confined only what filled the qua¬ 
drant BE. It is plain, therefore, that the quadrant BE 
mult be io lhaped as to take in and confine a much greater 
quantity of air ; lb that when it has come to A, the ipace 
BEO may contain air fufficiently denie to fupport the co¬ 
lumn AO. But this is not enough : For when the w ide 
mout.i, now at A a, riles up to tiie top, the lurfacc of the 
water in it riles alf, becaufe the part AO oa is more capa¬ 
cious 
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/.urlc'i. clous than the cylinJric part OE e o which fucceeds ir, and 
which cannot contain all the water that it does. Since, 
then, the water in the fpire rifes above A, it will prefs the 
water back from Onto fome other pofition m' n , and the 
prefiing height of the water-column will be diminilhed by 
this riling on the other fide of O. In fhort, the horn mull 
begin to widen, not from B, but from A, and muft occupy 
the whole fr mi circle ABE ; and its capacity mutt be to the 
capacity of the oppofite cylindrical fide as the fum of BO, 
and the height of a column of water which balances the at- 
mofpheie to the height of that column. For then the air 
which filled it, when of the common aenfity, will fill the 
uniform fifle BEO, when comprefied fo as to balance the 
vertical column BO. But even this is not enough; for 
it has not taken in enough of water. When it dipped into 
the ciftern at E, it carried air down with it, and the pref- 
fure of the water in the ciftern caufed the water to rife into 
it a little way and fome water muft have come over at 
B from the other fidg, which was drawing narrower. There¬ 
fore when the horn is in the pofition EOA, it is not full 
of water. Therefore when it comes into the fituation 
OAB, it cannot be full nor balance the air on the oppofite 
fide. Some will therefore come out at O, and rife up thro’ 
the water. The horn muft therefore iji, Extend at lead 
from O to B, or occupy half the circumference ; and, 2 dly. 
It muft contain at leaft twice as much water as would fill 
the fide BEO. It will do little harm though it be much 
larger ; becaufe the furplus of air which it takes in at E will 
be difcharged, as the end E e of the horn rifes from O to B, 
and it will leave the precife quantity that is wanted. The 
overplus water will be difcharged as the horn comes round 
to dip again into the ciftern. It is poffible, but requires 
a difcufllon too intricate for this place, to make it of fuch a 
fize and fhape, that while the mouth moves from E to B, 
palling through O and A, the furface of the water in it 
lhall advance from E e to O n, and be exactly at O when the 
beginning or narrow end of the horn arrives there. 

We muft alfo fecure the proper quantity of water. When 
> the machine is fo much immerfed as to be up to the axis in 
water, the capacity which thus fecures the proper quantity 
of air will alfo take in the proper quantity of water. But 
it may be erefled fo as that the fpirals (hall not even reach 
the water. In this cafe it will anfwer our purpofe if we 
join to the end of the horn a fcoop or fhovel QkSB (fig. 
19.), which is fo formed as to take in at leaft as much water 
as will fill the horn. This is all that is wanted in the be¬ 
ginning of the motion along the fpiral, and more than is ne- 
celfary when the water has advanced to the fucceeding fpire ; 
but the overplus is difcharged in the way we have men¬ 
tioned. At the fame time, it is needlefs to load the ma¬ 
chine with more water than is neceffary, merely to throw it 
out again. We think that if the horn occupies fully more 
than one-half of the circumference, and contains as much 
as will fill the whole round, and if the fcoop lifts as much 
as will certainly fill the horn, it will do very well. 

N. £. The fccop muft be very open on the fide next the 
axis, that it may not confine the air as foon as it enters the 
water. This would hinder it from receiving water enough. 

The following dimenfions of a machine erefled at Flo¬ 
rence, and whole performance correfponded extremely well 
with the theory, mayferveas an example. 

The fpirai is formed on a cylinder of 10 feet diameter, 
and the diameter of the pipe is 6 inches. The fmaller end 
of the horn is of the fame diameter ; and it occupies Ath's of 
the ciicumference, and it is 7 T 8 ff ths inches wide at the outer 
end. Here it joins the fcoop, which lilts as much water as 
filh the horn, which contains 4340 Svedifh cubic inches, 
each — 1,577 -Englifli. The machine makes 6 turns in a 


minute, and raifes 1354 pounds of water, or 22 cubic feet, Zurich. 
jo feet high in a minute. 

The above: account will, we hope, fufficiently explain the 
manner on which this fingular hydraulic machine produces 
its effeft. When every thing is executed by the maxims 
which we have deduced from its principles, we are confident 
that its performance will correfpond to the theory; and we 
have the Florentine machine as a proof of this. It raifes 
more than 4-rths of what the theory promifes, and it is not 
perfeft, The fpiral is of equal caliber, and is formed on a 
cylinder. The fridlion is fo inconfiderable in this machine, 
that it need not be minded : but the great excellency is, 
that whatever imperfeflion there may be in the arrangement 
of the air and water columns, this only affefls the elegance 
of the execution, caufing the water to make a few more 
turns in the fpiral before it can mount to the height re¬ 
quired ; but waftes no power, becaufe the power employed 
is always in proportion to the fum of the vertical columns 
of water in the riling fide of the machine; and the height 
to which the water is raifed by it is in the very fame pro¬ 
portion. It lhould be made to move very flow, that the 
water be not always dragged up by the pipes, which would 
caufe more to run over from each column, and diminifh the 
prelfure of the remainder. 

If the rifing-pipe be made wide, and thus room be made 
for the air to efcape freely up through the water, it will rife 
to the height alfigned ; but if it be narrow, fo that the air 
cannot get up, it rifes almoft as flow as the water, and by 
this circumftance the water is raifed to a much greater 
height mixed with air, and this with hardly any more power. 

It is in this way that we can account for the great perform¬ 
ance of the Florentine machine, which is almoft triple of 
what a man can do with the fineft pump that ever was made : 
indeed the performance is fo great that one is apt to fufpefl 
fome inaccuracy in the accounts. The entry into the' ri- 
fing-pipe lhould be no wider than the laft part of the fpiral ; 
and it would be advifable to divide it into fourjchannels by 
a thin partition, and then to make the rifing-pipe very wide, 
and to put into it a number of (lender rods, which would 
divide it into flender channels that would completely entangle 
the air among the water. This will greatly increafe the 
height of the heterogeneous column. It is furprifing that a 
machine that is fo very promiling lhould have attrafled fo 
little notice. We do not know of any being erected out 
of Switzerland except at Florence in 1778. The account 
of its performance was in confequence of a very public trial 
in 1779, and honourable declaration of its merit, by Sig. 

Lorenzo Ginori, who erefled another, which fully equalled 
it. It is Ihortly mentioned by Profelfor Sulzer of Berliii> 
m the Sammlungcn Vermifchlen Schriften for 1754. A defcrip- 
tion of it is publilhed by the Philofophical Society at Zurich 
m 1766, and in the defcriptions publilhed by the Society 
in London for the encouragement of Arts in 1776. The 
celebrated Daniel Bernouilli has publilhed a very accurate 
theory of it in the Peterlburg Commentaries for 1772, 
and the machines at Florence were erefled according to his 
inftruflions. Baron Alftromer in Sweden caufed a glafs 
model of it to be made, to exhibit the internal motions for 
the tnftruflion of artifts, and alfo ordered an operative en¬ 
gine to be erefled ; but we have not fern any account of its 
performance. It is a very intricate machine in its principles; 
and an ignorant engineer, nay the moll intelligent, may 
ereft one which lhall hardly do any thing ; and°y e t, by a 
very trifling change, may become very powerful. We pre¬ 
fume that failures of this kind have turned the attention of 
engineers from it; but we are perfuaded that it may be 
made very effedive, and we are certain that it muft be very 
durable. Fig. 20. is a feflion of the manner in which the 

author 
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Zurich author lias formed the communication between the fpiral 
i and the rifing pipe. P is the end of the hollow axis which 
Zuyder- j s un ited with the folid iron axis. Adjoining to P, on the 
under fide, is the entry from the lafl turn of the fpiral. At 
QJs the collar which refts on the fuppoi ts, and turns round 
in a hole of hell-metal, f f is a broad flanch call in one 
piece with-the hollow part. Beyond this the pipe is turn¬ 
ed fomewhat fmaller, very round and fmooth, fo as to fit 
into the mouth of the tifing-pipe, like the key of a cock. 
This mouth has a plate e e attached to it. There is ano¬ 
ther plate tl d, which is broader than e e, and is not fixed to 
the cylindrical part, but moves eafily round it. In this plate 
are four fcrews, fuch as g, g, which go into holes in the 
plate f f, and thus draw the two plates ff and dd together, 
with the plate e e between them. Pieces of thin leather are 
put on each fide of e e ; and thus all efcape of water is ef¬ 
fectually prevented, with a very moderate compreffion and 
friClion. 

ZUTPHEN, a ftrong and confiderable town of the Uni¬ 
ted Provinces in Guelderland, and capital of a county of the 
fame name. It has a magnificent church, and is furround- 
cd with walls. It was taken by the French in 1672, who 
in 1674 delivered it up to the Sea es-General. It is feated 
at the confluence of the rivers Berkcl and Yeffel, nine miles 
ifouth-eaft of Deventer, and 55 eaft by louth of Amfterdam. 
E Long. 6. o. N. Lat. 52 10. 

ZUYDER-zee a great gulph or bay of the German 
Ocean, which extends from fouth to north in the Uni- 
Vol. XVIII. Part II. 


ted Provinces, between Friefland, Over-Ydfel, Guelderland, Zygoma 
and Holland. It is fo called from its fituation towards the r tl 
fouth. It is faid that the Zuyder-zee was formerly a lake, imc 
and that the land is fwallowed up which united North- 
Holland with Friefland. 

ZYGOMA, in anatomy, a bone of the head, or rather 
an union or aflembbge of two procefles or eminences of 
bones ; the one from the os temporis, the other from the 
os malas: thefe procefles are hence termed the -zygomatic 
proceffes, and the future that joins them together is denomi¬ 
nated the zygomatic future. 

ZYGOMATICUS, in anatomy, a mufcle of the head, 
arifing from the Os Zygoma, whence its name, and termina¬ 
ting at the angle of the lips. 

ZYGOPHYLLUM, bean caper, in botany ; a genus 
of plants of the clafs of decandria and order monogynia, 
and in the natural fyftem arranged under the 14th order, 

Gruinales . There are 11 fpecies, partly. Ihrubby and partly 
herbaceous plants, all natives of warm climates, though 
fome of them are hardy' enough to endure the open air in 
this country. 

ZYMOS 1 METER (formed from % u t ta ' r ‘ t fermentation, 
and pzi-rpov meafure), an inftrument propofed by Swammer¬ 
dam in his book De Refpiratione, wherewith to meafure the 
degree of fermentation occafloned by the mixture of differ¬ 
ent matters, and the degree of heat which thofe matters 
acquire in fermenting, as alfo the heat or temperament of 
the blood of animals. 
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